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Preface 

This manual contains necessary information for the develop ■ent 
of I/0 devices and software. To understand and utilize this 
manual in a proper manner, basic knowledge of operation of the 
IBM 5510 Personal Computer is required. The CPU of this syste ■ 
uses an INTEL 8088 microprocessor and related knowledge of it 
is also required. 
This manual consists of the following: 

Chapter 1 Introduction to the Syste ■ 

Chapter 2 Base Systen 

Chapter 3 Video Subsystem 

Chapter 4 System Options 

Chapter 5 Software 

Chapter 6 Compatibility 

Appendix A BIOS Listing 

Appendix B Logic Diagrams 

Appendix C Character Code Table/Character Font 

First Edition (December 1984) 

International Business Machines Corporation provides this 
manual "as is" without warranty of any kind, either express or 
implied, including, but not limited to the implied warranties 
of merchantability and fitness for a particular purpose. IBM 
may make improvenents and or changes in the product(s) and or 
the program(s) described in this manual at any time and without 
notice. 

This publication could contain 
typographical errors. Changes 
editions of this manual. 

1 

technical inaccuracies 
will be incorporated in 

or 
new 
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1. lntroduct ion to the System 

The IBM 5510 System basically consists of a System Unit and 
Keyboard. BY adding optional units and/or features, various 
system configurations can be defined. In this Chapter, these 

units/features are introduced. 
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1. Introduction to the System 

The IBM 5510 is a co ■ pact syste ■ with a single system board 
which holds ■ ost of the logical circuits. It has many 
functions and value-added options. 

One of the aajor characteristics of the IBM 5510 is that it is 
designed to operate in three different modes: English Mode, 
Native Mode and Extension Video Mode. Switching modes can be 
perfor ■ ed only by inserting a ROM Cartridge. When no cartridge 
is inserted, the syste ■ operates in Native Mode. 

Mode Setting 

A BIOS Routine fixes the ■ ode depending upon which ROM Cartridge 
is inserted. 

Yes 

English Mode 

(40 x 25 AN) 

AN = Alphanumeric 
KJ = Kanji 

No 

ideo 
lode C 

Yes 

Extension 
Video 
Mode 

(40 x 25 KJ) 

No 

Native Mode 

(20 x 11 KJ J 

As shown in the above chart, raode can be selected by inserting 
ROM Cartridges. Users can also make their own cartridges (For 
instance for ga ■ e programs) and can run the programs. For this 
purpose, there are so ■ e rules to follow in relation to the ROM 
Cartridge. These rules are described in Chapter 2.0 Base System 
- ROH Cartridge in this ■ anual. 
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1 . Introduction to the System 

The IBM 5510 Video System supports a wide variety of displays 
ranging from a TV set normally installed in the home to a high 
resolution CRT display. The Video System can display up to 40 
Kanji characters across and 25 lines vertically and 720 x 512 
dots in two color graphic mode. In Text mode, Alphanumerics, 
special charcters, Katakana, Hiragana and Kanji can be displayed. 

The Video System functionally consists of three Video Processors 
(VPl, VP2, VP3). Which of these processors is active depends on 
th operational mode. By using Video RAM, such functions as 
Animation are possible. By operating VPl and VP2, superimposing 
screens is possible. 

The IBM 5510 Video System holds up to eight "pages" as a standard 
and a maximum of twelve "pages" when additional RAM is installed. 
VPl supports pages 0 through 7 for ASCII code, while VP2 and VP3 
support pages 8 through 11 for JIS code. Here, "page" refers to 
16KB units in memory which contain data to be displayed on the 
screen. 

The IBM 5510 system unit has the following optional features and 
provides interfaces for them: 

64KB RAM Card 
increases the system memory size by 64KB to a total of 128KB and 
enables users to work with a higher resolution video mode in VPl. 

128KB RAM Card 
increases the system memory size by 128KB to a total of 256KB and 
holds Address Decode Logic. Up to three cards can be installed 
when the Expansion Unit is used, making the maximum memory size 
512KB. 

Extension Video Card 
makes it possible to display up to 40 Kanji characters across and 
25 lines vertically. Grid Line, 720 x 512 dot two color and 
320 x 512 four color graphi~ displays are also possible. The 
maximum Video RAM size is 64KB, including the 32KB provided with 
the base system. 

Diskette Drive Adapter Card 
controls up to three diskette drives. Diskettes are formatted 
to 360 KB in English mode and 720 KB in Native and Extension 
Video mode. 

3-1/2" Diskette Drive 
supports a 3-1/2" 2DD Diskette. 

5-1/4" Diskette Drive 
supports a 5-1/4" 2DD Diskette. 

1-3 



1. Introduction to the System 

RS-232C Card 
is a Serial Interface Card vhich plugs into the IBM 5510 System 
Board and supports Start-Stop transmission. 

RS-232C Cable 
connects the RS-232C Card vith a Serial I/0 Unit. 

12" Color Display 
is a ■ ediu ■ resolution Red/Green/Blue/Intensity direct-drive 
display vhich can display a maximum of 16 colors. 

12" Monochro ■ e Display 
is a high-resolution direct-drive display vhich is dual-mode 
and can display English, Native and Extension Video modes. 
Operational Frequency can be changed by changing the signal 
trans ■ itted from the System Unit. 

14" Color Display 
is a high resolution Red/Green/Blue/Intensity direct-drive 
display vhich is dual-mode and can display English, Native 
and Extension Video modes. Operational Frequency can be 
changed by changing the signal transmitted from the system unit. 

Joystick 
is an input device vhich provides the user vith tvo dimensional 
positioning control. Tvo push buttons provide the user vith 
additional input capabi I ity. It is center-loaded and is 
calibrated to 100,000 Ohms. 

TV Adapter 
allows an ordinary home TV set to be connected to the IBM 5510 
System. It includes an RF Modulator, When the system unit is 
turned on, the connection is switched from normal TV broad
casting. 

Keyboard Cable 
is used to connect the keyboard to the system unit. 
~hen the keyboard cable is not used, an infrared I ink prov ides 
cordless co11unication betveen the keyboard and the system unit. 

CMT Cable 
connects a cassette tape recorder unit with the system unit. 

5512 Printer 
is a desk-top, non-impact printer. The thermal transfer print 
head, consisting of 24 heating elements, makes a 24 x 24 Kanj i, 
12 x 24 Hankaku, 16 x 24 PICA, or 12 x 24 ELITE character font 
■ atrx. 

5513 Printer 
1s a desk-top thermal/matrix printer which uses rol I paper. 
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1 . Introduction to the System 

Printer Cable 
connects printer units with the system unit. 

Expansion Unit 
is the same in size as the syste ■ unit and is placed on top of 
the system unit. It contains a Power Unit and allows the user 
to expand the the number of diskette drives to two or three. 
Through installation of an Expansion Board Kit, the nu ■ ber of 
1/0 Channels and the ■ e ■ ory size can be increased. 

Expansion Board Kit 
consists of an Expansion Board Adapter and Expansion Board. 
It holds five 1/0 Channel slots. 
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2. Base System 

The IBM 5510 consists of a System Unit and Keyboard. 
board is provided with an infrared optical link and 
can make key entries without a keyboard cable. It 
use a keyboard cable to connect to the system unit. 
is available as an optional feature. 

The key
therefore 

can also 
The cable 

Various kinds of optional features are available for 
installation with the system unit. Their descriptions are in 
Chapter 4.0 (4.0 System Option). In this chapter, syste ■ 
functions are described based on the System Board, which is the 
fundamental part of the system unit. 

Video displays are described in Chapter 3.0 (Video Subsystem). 
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2. Aase Systtm 

Figure 2-1 
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2.1 System Board 

2. 1. System Board 

The IBM 5510 System Board is a single board which perfor ■ s ■ ost 
of the system functions and is the nucleus of the syste ■. 
The system board fits horizontally in the base of the syste ■ 
unit. It uses double-sided four layered printed circuit boards 
with an internal power/ground plane. It is designed with highly 
integrated circuits. 

The logical circuits use 8088 family dedicated LSI, seven 
custom-made LSI consisting of CMOS gate arrays and various 
I/0 LSI to make the system compact while performing many 
sophisticated functions. The Systea Board provides the 
following interface connectors for optional features; 

64KB RAM Card 
128KB RAM Card or Expansion Board Kit 
Extension Video Card 
Diskette Drive Adapter 
ROM Cartridge 
Keyboard 
RS-232C Card 
Display(3 types) 
TV Adapter 
Light Pen 
Audio A ■ plifier(connector only) 
Cassette Tape Cable 
Joystick 
Printer(2 types) 

AC power(~5V, •12V, -12V) enters the system board through the 
power supply connector. 
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2. Base System 

Figure 2-2 
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2.1 System Board 

RO~! Board : System ROM and Kanj i Character Generator ( CG 2) included 

No. Connecting Feature No. Connecting Feature 

J 1 ROM Cartridge J 10 Cassette Tape Recorder 

J 2 ROM Cartridge J 11 Audio 

J 3 Diskette Drive J 12 Printer 

Adapter J 13 Joystick ( 1) 

J 4 128KB RAM Card J 14 Joystick (2) 

J 5 Extension Video Card J 15 Display 

J 6 64 KB RAM Card J 16 Keyboard 

J 7 Infrared Receiver J 17 Power Connector 

J 8 RS-232C Card 

J 9 Light Pen 

Figure 2-3 Connectors on System Board 
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2. llosf S~·stem 

Figure 2-4 
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2.1 System Board 

The nucleus of the system board is the Intel 8088 microprocessor. 
This processor (hereafter called CPU) is software-compatible with 
the 8086 micro-processor. The 8088 supports 16 bit operations, 
including multiplication and division and supports 20 bits of 
addressing (1 megabyte storage). It operates in the minimum mode 
at 4.77 MHz. 

The three programmable timer/counters are provided by an Intel 
8235-5 programmable interval timer and are used by the syste ■ 
in the following manner; 

Channel O : Used as a general-purpose timer to provide 
constant time base for implementing a time-of
day clock. 

Channel 1 

Channel 2 

Used for deserializing the keyboard data and for 
time-of-day overflow during diskette operations. 

Used to support the tone generation for the audio 
speaker and to write data to the cassette. 

There are nine prioritized hardware interrupt levels and out of 
them, four are bussed to the system I/0 channel for use by 
adapters. The non-maskable interrupt (NMI) of the 8088 is 
attached to the keyboard-interface circuits and receives an 
interrupt for each scan code sent by the keyboard. 

The syste ■ board has space for 128K bytes by 8 bits of ROM and 
the ROM is aligned at the top of the 8088's address space. 

The system board makes it possible to process complex screen 
handling and sound generation through its sound generator and 
video subsystem. 

2-7 



2. Base System 

2.2. Funda ■ ental Syste ■ Function 

In this Chapter, funda ■ ental syste ■ functions and the hardware 
to support the functions are described. 

2.2.1. Syste ■ Clock 

The CPU operates in the 1ini111u11 mode using a 4.77 MHz clock. 
The ti ■ e of one clock cycle is 210 nsec. Normally, four clock 
cycles are required for a bus cycle, so that an 840 nsec ROM 
■ e ■ ory cycle ti ■ e is achieved. \/hen RAM memory is shared with 
video ■ e ■ ory RAM, write and read cycles wi 11 take an average of 
2 wait cycles, leading to an average of 6 clock cycles. The bus 
cycle ti ■ e is 1.260 ■ icro-seconds. The bus cycle time for 1/0 
reads and writes is also 1.260 micro-seconds. The 4.77 MHz 
clock, whose frequency is derived from a 14.31818 MHz crystal 
is divided by 3 for the processor clock, and by 4 to obtain the 
3.58 MHz color burst signal required for color televisions. 
The 1. 789 MHz clock, which is divided by 8 is used as a baud 
rate clock of an RS-232C card. 

2.2.2. Interrupt Controller 

Eight hardware levels of interrupts are available for the system. 
The highest priority interrupt is the NMI in the 8088. The NMI 
is followed by eight prioritized interrupt levels (0 - 7) in the 
8259A Progra ■ mable Interrupt Controller. The priority of the 
interrupts are as follows: 

Priority 

1 
2 
3 

4 
5 

6 
7 
8 
9 

Interrupt 

NMI 
IRQ 0 
IRQ 1 

IRQ 2 
IRO 3 

IRQ 4 
IRO 5 
IRQ 6 
IRQ 7 

Function 

Keyboard Interrupt 
Time Clock Interrupt 
I/0 Channe 1, Keyboard 
(INT 9 Software Interrupt) 
I/0 Channel 
Asynchronous Port Interrupt 
(RS-232C) 
External I/0 Channel 
Vertical Retrace Interrupt(Video) 
Diskette Interrupt 
I/0 Channel and Printer 
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2.2 Fundamental System Function 

8259A Programming Considerations 

(1) 8259A is initially set up with the following character
istics: 

Buffered Mode 
8088/86 Mode 
Single Mode Master(No cascading is allowed) 
Edge Triggered Mode 
I/0 Address is 20 (Hex) 
can issue Hardware Interrupt types Hex 8(IRQ 0) to 
Hex OF(IRQ 7) 

The following is an example setup:. 

0263 

0265 
0267 

0269 
026B 

0260 

BO 13 

E6 20 
BO 08 

E6 21 
BO 09 

E6 21 

MOV AL,13H 

OUT INTAOO,AL 

; ICVl - RESET EDGE SENSE 
; CIRCUIT, SET SINGLE MODE 

8259 CHIP AND ICV4 READ 

MOV AL,8 ; ICW2 - SET INTERRUPT 
TYPE 8 - F 

OUT INTAOl,AL 
MOV AL,9 ;ICV4 - SET BUFFERED MODE/MASTER 

AND 8088 MODE 
OUT INTAOl,AL 

(2) IRO 1,2,4 and 7 can be used by the 1/0 Channel. Care 
should be taken when IROl and IRQ 7 are used, as they are 
shared by several I/0 devices. 

(3) NMI can be ■ asked by operation of port AO. 
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2. Unse System 

2.2.3. Parallel Port 

8255 PPI (Progra ■■ able Peripheral Interface) is used as one of 
the I/0 Interfaces and supports control of the Keyboard, Timer, 
and Cassette Motor. It also checks whether there is an option 
card or not. Bit Assign ■ ents for each Port(A, B, and C) and 
corresponding functions are as follows; 

Port A • . For Output 

Bit Description 

PAO 

PA? 

. . Reserved for Keystroke Storage 

Port B : For Output 

Bit Name Description -----'----------------
PBO Ti ■er 2 Gate 

PBl Speaker Data 

This line is routed to the gate input 
of timer 2 on the 8253-5. When this 
bit is "low", the counter operation is 
halted. This bit and PBl (Speaker 
Data) control operation of the 8253-5 
sound source. 

This bit ANDs "off" the output of the 8253-5 
Timer 2. It can be used to disable the 
8253-5 sound source, or 110d i fy its output. 
Vhen this bit is high, it enables the output. 
A "low" value forces the output to 0. 

PB2 Text/Graphics This bit is used to steer data from the 
■ e ■ ory into Video Processor 1. 

PB3 Cassette 
Motor Control 

1 Text Modes 
0 --- Graphics Modes 

Vhen this bit is a 1, the cassette relay 
is open and the cassette motor is off. 
Vhen this bit is a O and PB4=0, the 
cassette motor is on. 
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PB4 

PBS 

PB6 

PB7 

2. 2 Fundamental System Function 

Beeper & When this bit is 1, the internal beeper 
and cassette motor are disabled. Cassette 

Control 

Speaker 
Switch 0,1 

These bits steer one of 4 sound sources. 
The selected sound source is in the display 
or in the external speaker. Selected 

Open 

sound sources are as follows; 

PB6 

0 
0 
1 
1 

PBS 

0 
1 
0 
1 

Sound Sources 

Timer 2 
Cassette Audio 
I/0 Channel Audio 
Sound Generator 

Reserved for future use 

Multiplexer + 5 V 

PBl----4---.. -----l Timer 2 Output ---t_J Driver 

a:] Beep 

PB4 ------l.,-,u-

PB3---~ ~1>-----I Relay 

Figure 2-5 PB Bit Function 
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2. Base System 

Port C For Input 

Bit 

PCO 

PCl 

Ha ■ e 

HNI Latch 
Input 

RS-232C Card 

PC2 Diskette 
Adapter 

PC3 64KB RAM 
Card 

PC4 Cassette 
Data 

PCS Ti ■ er 2 
Input 

PC6 

PC7 

Keyboard 
Data 

Keyboard 
Cable 

Description 

This Input co ■ es from a latch which is set 
to a one on the first leading edge of the 
Keyboard Data Strea ■• 

Vhen the RS-232C Card is installed, this 
bit is a 0. 

Vhen the Diskette Adapter Card is 
installed, this bit is a 0. 

Vhen the 64KB RAM Card is installed, 
this bit is Low Level. 

If the Cassette Motor Relay is "closed", 
and the Cassette Motor is "on", this pin 
will contain data which has been wave
shaped from the cassette. When the 
Cassette Motor Relay is off, The Timer 2 
output will become PC4 input. 

8253-5 Ti ■ er 2 input. 

This input contains keyboard data. The 
keyboard data comes from the cable, 
when it is attached, or from the IR 
Receiver Card if the cable is not 
attached. 

Vhen the Keyboard Cable is attached, the 
bit is a 0. 
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2.2 Fundamental System Function 

2.2.4. Port AO Output Description 

Port output of 1/0 Address AO (Hex) allows KMI interrupt and 
clock input selections. (Reference : 2.2.11 Keyboard Interface) 

Bit 

Bit 7 (MMI Enable) 

Description 

When this bit is a one, NMI is enabled. 
When this bit is a zero, KMI is disabled . 

Bit 6 (IR Test ENA) This bit enables the 8253-5 Ti ■ er 2 output 
into an IR diode on the IR Receiver Card. 
This information is then wrapped back to 
the the keyboard input. If the cable is 
connected, timer 2 should be set for 40 KHz 
which is the IR-modulation frequency. This 
feature is used only for a diagnostic test 
of the IR Receiver Card. 

Bit 5 (Clock 1 
Input 
Selection) 

This bit selects input clocks to the 8253-5 
timer 1. A zero selects a 1.1925MHz clock 
input (for deserializing the keyboard data). 
A one selects the ti ■ er O output to be used 
as the clock input to timer 1. This is used 
to catch timer O overflows during diskette 
drive operations, while interrupts are 
masked off. This is then used to update the 
time of day. 
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2. Base System 

2.2.5. He ■ orY 

The IBM 5510 has tvo kinds of 11e11ory, ROM (Read On 1 y Memory) 
and RAM(Rando ■ Access Me ■ ory). Memory is categorized function-
ally as follovs; 

- General-use Memory 
- Syste ■ ROM 
- Video RAM 
- Character Generator 1 (CGl) 
- Character Generator 2 (CG2) 
- Gaiji RAM 

General-use 1e1ory 

64KB of R/V 1e1ory resides on the system board. R/W Memory can 
be expanded to a 512KB maximum. The standard 64KB memory 
consists of eight 64K bit modules and has no parity bit. 
Sources of these 1e11ory ■ odules include the Texas Instruments 
TNS4164-15 or equivalent. These are dynamic RAM with 150 ns 
access ti ■ e. Me ■ ory size can be expanded by installing 
additional 64KB or 128KB cards. 

Address space of 00000 - 7FFFF (Hex) is always reserved for 
RAM. Nor ■ al ly, the standard 64KB uses address space of 00000 -
OFFFF (Hex). If an additional 64 KB memory card is installed, 
address space of 00000 - lFFFF (Hex) is used for the total of 
128 KB space. The 64 KB system board memory is mapped to the 
EVEN ■ e ■ ory address, vh i le the 64 KB add it i ona I memory card is 
■ apped to the ODD ■ e ■ ory address within the 128 KB reserved 
space. Vhen an additional 128KB RAM card is installed, the 
address space vi 11 be changed according I y. 
(Reference : 5.5 Me ■ ory Map) 

Syste ■ ROM 

The ROM subsyste ■ is ■ ade up of 128KB of ROM aligned at EOOOO -
FFFFF(Hex) and has the following functions: 

- Power on Self-Diagnostic test 
- Initialization (ROM, RAM, 1/0 Port Configuration set-up) 
- Basic Interpreter 
- BIOS 
- Diskette Boot Strap Loader 
- Kanj i Dictionary 
- ROM Cartridge auto-link 

The access ti ■ e of this ROM Cartridge is 250ns and the cycle 
tiae is 375ns. 
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2.2 Fundamental System Function 

Video RAM 

The system board has 32KB Video RAM as a standard feature. 
The Video RAM consists of four 16K x 4 modules. These ■ odules 
include the TMS 4416-15 or its equivalent and are dynamic RAM 
with 15Ons access time. 

Character Generator (CGl) 

2KB ROM space is reserved for Alphanumeric and Special character 
fonts used in English Mode. 

Character Generator (CG2) 

128KB ROM space is provided to for Kanji, Alphanumeric, Special 
character, Hiragana and Katakana fonts to be used in Native and 
Extension Video Mode. 

Gaiji RAM 

2KB static RAM is reserved 
16). They can be accessed 
can also read/write data. 
access time. 

for storage of up to 62 fonts (15 x 
by Video Processor 2 and 3. The CPU 
The modules are static RAM with 2OOns 

General- Use 

:\lemory 

512KB ;\laximum 

( 
Video RA:\!) 
128KB 

Video RAM 
64Kl3 .i\laximum 

System ROM 

128KB 

Character Generator 1 
2KB 

Character Generator 2 
128KB 

Gniji RAl\l 2KB 

Figure 2-6 Memory Classification 

2-15 



2. Base System 

2 . 2 .6. Me ■ orY Space and I/0 Address Setting 

The IBM 5510 is provide~ vith ■ emory. space and dedicated custo ■ 
LSI The ■ e ■ orY space 1s separated into 11 blocks and the 
dd. sses each ■ e ■ ory block uses are defined by the software. 

ih reini ■ u ■ unit of definition is 32KB. There are 19 blocks for 
I/~ :ddresses. The addresses for most I/0 devices can be change 
by software. These controls are performed by setting the appro-
priate para ■ eter in. 1/0 address lFF (Hex). • 
Para ■ eters are set 1n tvo of the control registers which reside 
in each block. He ■ ory spac? and 1/0 addresses are set by the 
following hardware elements• 

- Status Register 
_ Block Definition 
_ Control Register 1 (REGl) 
_ Control Register 2 (REG2) 

Method for setting 

Begin 

Step 1 Read 

Step 2 ~rite 

Step 3 ~rite 

Step4 

Er1d 

Status is reset by reading Status 
Register in I/0 address lFF(Hex) 

Write Block definition value in 
I/0 address lFF(Hex) 

Write parameter to be set in REGl 
in I/0 address lFF(Hex) 

Write parameter to be set in REG2 
in 1/0 address lFF(Hex) 

• 
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2. 2 Fundamenta I System Function 

Status Register 

When 1/0 address lFF(Hex) is read, the following status is 
obtained. 

MSB LSB 

Block Definition Value 

Open 

0 : Inserted ROM Cartridge has 
BASEi ROM wiring 

0 Inserted ROM Cartridge has 
BASE2 ROM wiring 

0 Extension Video Adapter 
exists 

Each memory block is defined by Block Definition Value 00 - OA 
(Hex) and 1/0 Block by 80 - 93 (Hex). 

Block Memory Address 
Definition 

Block 
Remarks 

(Default Value) \lnluc 

00 !ROM 7 System ROM E0000- FFFFF 

01 EROM2 Cartridge D0000- D 7 FFF 

02 EROM3 Cartridge D8000- DFFFF 

03 EROl\1 4 Cartridge E0000- E 7 FFF 

04 EROM5 Cartridge E8000- EFFFF 

05 EROl\16 Cartridge F0000-F7FFF 

06 EROM7 Cartridge F8000- FFFFF 

07 KJCS Knnji ROM and Gaiji RAM Font 80000-BFFFF 

08 MAIN General- use l\lemory (128 KB)* Changed by Option 

09 \TRAM 1 Co-use of general-use Memory & Video RAM 88000- BFFFF 

0A VRAM2 Video RAM 88000- BFFFF 

Remark) * --- The total of 64 KB Base and 64 KB Expanded Meaory. 

Figure 2-7 Memory Block & Definition Value 
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2. Base Sys1em 

Address 
Block 

1/0 Remarks (Default Value) 
Value 

80 8259 Interrupt Cont roll er 
020~027 

81 8253 Timer 
040~047 

82 8255 Parallel Port 060~067 

83 NMI OAO~OA7 

84 SO~D Sound Generator OCO~OC7 

85 FDC Diskette Drive Adapter OFO~OF7 

86 JOY\\' Joystick Write 200~207 

87 JOYR Joystick Read 200~207 

88 PRNT Printer 378~37F 

89 8250 RS-232C Card 2F8~2FF 

8A CRTC CRT Controller 3D0~3D7 

8B GAOl Gate Array l 3D8 

8C GA2A Gate Array2 (VP I) 3DA 

8D GA2B Gate Array2 (VP 2) 3DA 

SE GA03 Gate Array 3 (VP 3 l 3DD 

SF LPGT Light Pen Strobe 3DE 

90 PG2 Page Register 2 3D9 

91 PGl Page Register 1 3DF 

92 i\lODi\l Open 3F8~3FF 

93 ETSC 1/0 Address in Expansion Unit Undefined 

Re ■ ark) I/0 Blocks 80 - 92 are those 1/0 vi th in the system unit 
Vhen one of these are selected, bus I ine of the 
Expansion.Unit is separated from the system bus. 

Figure 2-8 I/0 Block and Definition Value 
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2. 2 Fundamental System Function 

Address Change 

As the address bits of each memory block or 1/0 blocks are 
programmable, their addresses can be changed. 

Block 
Definition Block ON/ 1/0 Mem. RD WR A 19 A 18 A 17 A 16 
Value i\ame OFF 

00 IRO;\I 7 p 0 1 1 0 1 1 1 p 

01 EROl\l 2 p p p p p 1 p p p 

02 EROl\l 3 p p p p p 1 p p p 

03 EROl\l 4 p 0 1 1 0 1 p p p 

04 EROl\l 5 p 0 1 1 0 1 p p p 

05 ER01\I 6 p 0 1 1 0 1 p p p 

06 EROM 7 p 0 1 1 0 1 p p p 

07 KJCS p 0 p p p p p p p 

08 l\lAil\' p 0 1 1 1 p p p p 

09 VRAM 1 p 1 I 1 p p p p p 

0A \'RA!\! 2 p 0 I 1 1 p p p p 

P : Programmable 

Figure 2-9 Memory Address Change 
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2. llnse System 

Block 
Definition 1/0 ON/ 
\"alue Name OFF 

80 8259 p 

81 8253 p 

82 8255 p 

83 NMJ p 

84 so:--:o p 

85 FDC p 

86 JOY\\' p 

87 JOYR p 

88 PR'.'\T p 

89 8250 p 

SA CRTC p 

8B Resened p 

SC GA 2A p 

8D GA 2B p 

SE GA 03 p 

BF LPGT p 

90 PG 2 p 

91 PG 1 p 

92 MODM p 

93 ETSC p 

P : Progra ■■ ab le 
X : Neglected 
0, 1 : Fixed 

A9 AB 

0 0 

0 0 

0 0 

0 0 

0 0 
p p 

1 0 

1 0 

1 I 

1 0 

1 1 

1 1 

1 1 

1 1 

1 1 

1 l 

1 1 

l 1 

1 1 

X X 

A7 A6 AS A4 A3 A 2 A 1 AO 

0 0 1 0 0 X X X 

0 1 0 0 0 X X X 
0 1 1 0 0 X X X 

1 0 1 0 0 X X X 
1 1 0 0 0 X X X 
p p p p p X X X 

0 0 0 0 0 X X X 

0 0 0 0 0 X X X 

0 I 1 1 1 X X X 

1 1 1 1 1 X X X 

1 1 0 1 0 X X X 

1 1 0 1 1 0 0 0 

1 1 0 1 1 0 1 0 

1 1 0 1 1 0 1 0 

1 1 0 1 1 1 0 1 

1 1 0 1 l X l 0 

1 1 0 1 1 0 0 1 

1 1 0 1 1 1 1 1 

l l 1 1 1 X X X 

X X X X X X X X 

Re ■ arks) In order to specify I/0 address of Expansion Unit, 
the bit of Block Definition Value 93 "P" (on/off) 
should be set as 1. 

Figure 2-10 1/0 Address Change 
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2.2 Fundamental System Function 

Control Register (REG!, REG2) 

Each memory block or each 1/0 address block has one REGl and 
one REG2. 

Memory Block Control Register 

D7 D6 D5 D4 D3 D2 Dl DO 

ON/OFF I/O MEM A 19 A 18 A 17 A 16 A 15 REG 1 

i:;;?:I WR I RD I A 19 I A 18 I A 17 I A 16 I A 15 I REG 2 I 
REGl 

ON/OFF 
1/0 
MEM 
A19-Al5 

REG2 

1/R 
RD 
A19-A15 

. 
• 

. • 

"1" makes REGl available 
When "1", this block is allocated to 1/0 space 
When "1", this block is allocated to memory space 
These correspond to address lines A19-A15 and set the 
first five High Storage Bits which the memory block 
uses with REG2 A19-A15. 

I/hen "1", writable memory 
I/hen "1", readable memory 
REGl specifies the bit (A19-A15) for comparison with 
the address bus output. I/hen this bit is "1", 
comparison is not performed and when "O", comparison 
is done. I/hen the comparison result is equal, these 
are valid addresses for this memory block. As for 
A14-AO, bit shown in the address bus is used as 
available addresses. 
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2. Base System 

For instance, if REG1 is B7(Hex) and REG2 is 61 (ffpx) • this 
■ e ■ ory block uses addresses B0000-BFFFF(Hex). 

D7 D6 D5 D4 D3 D2 D1 DO 

A 19 A 18 A 17 A 16 A 15 • A 14-AO 

Address Bus - 1 0 1 l 0 X 
REG 1 1 0 1 1 0 1 1 1 

REG2 0 l 1 0 0 0 0 1 
Avail .address 1 0 1 1 X X 

B XX XX 

1/0 Block Control Register 

D7 D6 D5 D4 D3 D2 DI DO 

l 0~/0FF I A 9 ! A 8 
I I A 7 I A 6 A 5 A 4 A 3 I REG 1 

[,;-::1 A 9 I A 8 IA 7 IA 6 IA 5 A 4 A 3 I REG 2 i 
The I/0 Block Control Register and Memory Block Control Register-
have the sa ■ e functions. I/0 Address Lines compared are 1/0 
Control REGl and REG2 but the extent of the comparison is 
li ■ ited to A9 - A3. 

2.2.7. Expansion Channel 

The Expansion Channel is the means through which the CPU bus I ir
is expanded. It can be connected with various 1/0 adapters whir.. 
users can develop the ■ se 1 ves. 

Major Characteristics 

- 64 Pin Connector is used 
- "READY" signal is available for low-speed 1/0 features and 

slower access ti ■ e 11e11ory 
- Maxi ■ u ■ load is one standard TTL 
- 128KB RAM card, Expansion Board Adapter and other 1/0 featurw 

are connected. 
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2.2 Fundamental System Function 

The following describes connector pin(J4): 

Signal ::--amc Pin (A) Pin (B) Signal Name 

1)0 A 1 B 1 DI ~-
D2 2 2 D3 
1)4 3 3 D5 

D6 4 4 D7 

c;-.;n 5 5 G:XD 

AO 6 6 Al 

A2 7 7 A3 

A4 8 8 A5 
-

A6 9 9 />;7 

G:'\D 10 10 GXD 

AB 11 11 A9 

AIO 12 12 All 
'---

..\ 12 13 13 A13 

' A14 14 14 AIS 

~+ 5 \" I + 5 ,. ' 
i 15 15 

~ 

A 16 16 16 A17 

L A 18 17 17 Al9 ! 
-!OR 18 18 l-IOW I 

I -. ' 
ptf.~IR 19 19 I -~IE~!\\' i 

I I 

\LI, 20 i 20 HLDA I t--
! CPL'. CLK I 21 21 GXD 

10/-M 22 22 I DOT CLOCK 

OPEX ' 23 23 
·1 

OPE:'\ ! 
' I ' ~-- --- ---+---- I I RE..\llY 24 24 I RESET ~--;- ·. -····-----t-

25 25 : -ETSC ; -1·.XRll , 
. - - - --·· -·---

I ' I \ 

31 Ol'EX 
----+-- -·---~ 
32 ·-12\" _____ ___]_ _____ _ 

Figure 2-11 Expansion Channel Connector(J4) 
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2. llnst• System 

Re ■ arks) I/0 refers to the direction seen from the system 
board. 

Signal 

DO - D7 

AO - A19 

-!OR 

- IOV 

-MEMR 

-MEMV 

ALE 

HLDA 

Each signal is at standard TTL level except for AUDIO. 

I/0 

I/0 

0 

0 

0 

0 

0 

0 

0 

Description 

Data Lines O - 7: These lines provide data 
bus bits Oto 7 for the processor, memory and 
I/0 Devices. DO is the Least Significant Bit 
(LSB) and D7 is the Most Significant Bit(MSB). 

Address Lines O - 19: These 20 address lines 
allov access of up to 1 megabyte of memory. 
AO is the least significant bit (LSB) and 
A19 is the most significant bit (MSB). 

1/0 Read Co ■■ and: When this command line output 
is "O", it instructs an I/O device to drive its 
data onto the data bus. This signal may be 
driven by the 8088 microprocessor or by an 
external bus ■ aster(such as the DMA controller) 
after it has gained control of the bus. 

1/0 Write Com ■ and: When this command line 
output is "O", it instructs an I/O device to 
read the data on the data bus. This signal 
may be driven by the CPU or by an external 
bus ■ aster(such as the DMA controller) after 
it has gained control of the bus. 

Memory Read Command: This command line 
instructs the memory to drive its data onto 
the data bus. 

Memory Vrite Command: When this command line 
output is "O", it instructs the memory to 
store the data present on the data bus. 

ADDRESS LATCH ENABLE: This Ii ne provides the 
ti ■ ing signal to latch the address bus. 

HOLD ACK : This line indicates to a bus master 
on the channel that -HRQ has been honored and 
that the 8088 has floated its bus and control 
lines. 
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Signal 

CPU CLK 

IO/-M 

READY 

RESET 

-EXRD 

-ETCS 

I/0 

0 

0 

I 

0 

0 

0 

2. 2 Fundamental System Function 

Description 

System Clock: It is a "devide-by-three" of the 
14.31818 MHz oscillator and has a period of 
210 ns (4.77MHz). The clock has 33 % of the 
duty cycle. 

--~I 70 ~1 ___ 1_4_0_n_s _ ___._ 70 .___1_4_0_n_s~j 
ns 

I/0 or Memory Status: This status line is 
used to distinguish a memory access from an 
l/0 access. This line should be driven by 
a bus master after it has gained control of 
the bus. If this line is "high", it indicates 
an l/0 access; if this line is "low", it 
allows memory access. 

This line, normally "high"("ready"), is pulled 
"low"(not ready) by a memory or I/0 device 
to lengthen l/0 or memory cycles. It allows 
slower devices to attach to the I/0 channel 
with a minimum of difficulty. Any slow 
device requiring this line should drive it 
low immediately upon detecting a valid 
address and 10/-M signal. Machine cycles 
(I/0 and memory) are extended by an integral 
number and CLK eye l es (210 ns). Any bus 
master on the l/0 channel should also honor 
this "ready" line. It is pulled "low" by the 
system board on memory and write cycles and 
outputting to the sound subsystem. 

This line is used to reset or initialize 
system logic upon power-up. This line is 
synchronized to the trailing edge of the 
clock and is "active high". Its duration 
upon power up is 26.5 micro secs. 

EXPANSION BUS READ CONTROL: This line is 
used to control the direction of data flow on 
the expansion channel. The read status ■ akes 
it "O". 

EXPANSION BUS Tri-state Control: It is used 
to control the Expansion Bus to Tri-state. 
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2. Base System 

Signal 

IROl 
IR02 
IR04 
IR07 

-HRO 

-DEN 

R/-DT 

AUD IO 

A MODE 

REFC 

DOT CLOCK 

I/0 

I 

I 

0 

0 

I 

0 

0 

0 

Description 

Interrupt Request 1, 2, 4 and 7: These line 
are used to signal the processor that an I/0 
device requires attention. They are 
prioritized with IRQl as the highest Priorit 
and IR07 as the lowest. An interrupt reques 
is generated by raising an IRQ line from "lo 
to "high" and holding it high until it 
is acknowledged by the processor. 

Hold Request: This line indicates that 
another bus master is requesting the 1/0 
channel. When an 1/0 channel issues a -HRQ 
signal, the 8088 processor wi 11 respond 
to the -HRQ by asserting an HLDA, after it 
lets the data bus and address bus 
relinguish to an external bus master 
(such as the DMA controller). As a -HRQ is 
not an asynchronous s i gna 1, it should be 
synchronized to the system clock. 

DATA ENABLE: This signal makes the data bu~ 
available. 

This signal is used to control the directior-. 
of data flow through the transceiver. 

1/0 devices connected to the expansion chan._. 
may provide sound sources to the multiplexer 
of the sound subsystem which resides on the 
system board. The signal level is lV P-P. 

This signal is used to make the memory space 
which 128 KB RAM card uses fixed after the 
ae ■ ory on the board when in English mode. 

This line is used for dynamic RAM refresh. 

14.318 MHz Clock 
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2.2 Fundamental System Function 

2.2.8. Cassette Interface 

The cassette interface is controlled by software. Output fro ■ 
the 8253 Timer 2 controls data to be written to the cassette 
recorder. The digital signal read from the cassette is input 
at PC4, 8255A PPI. PB3 and PB4 output controls the relay. 
When the relay is inactive(Motor is disabled), the cassette 
output signal has a wrap feature which connects the output to 
the input. 

Data Format 

• Leader 
'11 I ' 

I - -. .:.: - -

-- ---ff 
Synchronous Bit Synchronous Byte · Data CRC Data CRC · 

·o· ' '16' Block · Block 1 

I _____ , ________ .L ______ l _____ c_l -------~~i 
: Data CRC Trailer 

Block '11 I' 
--- !_____ I 

Contents Description -

Leader FF(Hex) of 256 bytes 
Synchronous bit I "O" bit 
Synchronous byte "16" (Hex) 
Data Block 256 byte unit Data 
CRC 2 byte check Character ( each Data Block) 
Trailer 4 byte FF ( Hex) 

Figure 2-12 Cassette Data Format 

t- 250,. s -I 

bit · 0' I "-------JI 
500,. s 

500,. s 

bit ' 1 ' 

1000,. s 

Figure 2-13 Bit For ■ at 
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2. Base System 

Cassette Tape Vrite 

Cassette tape vrite is perfor ■ ed from MIC DATA OUT (Timer 2 
output). The cycle of Ti ■er 2 is 0.5ms for bit O and is lms 
for bit 1. Data are written in units of 256-byte (Block) 
and vhen the length of data is shorter than multiplies of 
256-byte, the last available data are repeatedly written to 
co ■ plete the block. 

+ 5V 

74LS 125 3.9K 

4.7K 

Timer 2 Output __ ...., -------- Wrap test data 

1.2K I 0.01 

._ ___ ,._ __ ► MIC DATA OUT 

l o.o, 

Figure 2-14 Cassette Vrite 
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2. 2 Funtlam,•ntal System Function 

Cassette Tape Read 

When more than 1/4 of leader is correctly read, the synchronous 
bit ("O") and synchronous byte are read. At the point where 
synchronous bytes are correctly read, data blocks are then read. 
If data are not read correctly up to a point of the synchronous 
bytes, the leader is searched again. 
When data are read, a CRC check is performed for each block. 
Level O interrupt is not allowed while reading the cassette tape. 
Data read is input from CASS AUDIO to PC4. 

CASS AUDIO 

18K 

0 .047 18K 

11 
TO.I 

Multiplexer 

Figure 2-15 Cassette Read 

1M 

. IBK 
>---41>-AJl/'v-----PC4 

IBK 
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2. Base S~·stem 

Motor Control 

Vhen both PB3 and PB4 are "O", the re I ay is active and the motor 
is turned on. 

+ 5 V 

-PB 3 ---<11--1 
(MOTOR ON) 

-P84 ----1 

lBEEPER MOTOR) 

+ 5 V 

Dri,·er 

Motor Control Relay 

figure 2-16 Cassette Motor Control 

Hardware Interface 

; Pin No. 
I 

Signal Name . 1/0 

L l : GND 

7 2 : OPEN 

8 6 3 OPEl'\ 
------·--

I. 4 . CASS AUDIO . I 
5 3 

5 
~---~---------- ----

/ MIC DATA OUT 0 
4 '-----~---- -~--- __ , 

2 6 : MOTOR CTL 

7 

8 

: CASS MTL CTL; -
---,------------··--"' 

, OPEN l --= ! 

( System-Side/ 

Figure 2-17 Interface Connector(JlO) 
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2.2 Fundamental System Function 

2.2.9. Sound Subsystem 

The nucleus of the sound subsystem is an analog ■ ultiplexer(MPX) 
which allows 1 to 4 different sound sources to be selected, 
amplified and sent to the audio output. The MPX and amplifier 
are configured so the amplifier's gain is unique to and 
consistent with each sound source. The amplifier is configured 
as a single-pole low pass filter with a 3dB cut-off frequency 
of 4.8 KHz. This filter is used to "round" off the corners of 
the square-wave signals. The output of the amplifier is supplied 
to the display interface and audio interface connector. 
If.an external speaker is used, an external amplifier must be 
used to drive it. The audio output is lV P-P alternating 
current and can drive a lOK Ohm or greater input impedance. 

Sound source selection depends on the configuration of port bits 
PB5 and PB6of 8255A PPI. Power-on selects Timer 2. 

PB6 

0 
0 
1 
1 

PB5 

0 
1 
0 
1 

Selected Sound Source 

Timer 2 output 
Cassette Audio 
I/0 Channel Audio 
Sound Generator 

(1) Timer 2 Output 
Beep or si ■ ple tone is output. 

(2) Cassette Audio 
Allows use of recorded sound on the cassette tape as the 
sound source. 

(3) 1/0 Channel Audio 
Allows the Expansion Channel to connect such 1/0 devices 
as a sound synthesizer and have an output in Expansion Channel 
Connector (J4) Pin A30 "Audio" for input to multiplexer. 

(4) Sound Generator 
SN76489A is used. 
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2. 1!11sf Systpm 

PB5 

PB6 

Timer 2 Output-

Cassette 

1/0 C 
Audio 

Audio-

hannel-

Sound 
Genera tor 

I 

i\lulti-
plexer 
(i\lPX) 

Figure 2-18 Sound Source 

-

- Filter 

-

Monitor Display 

RF Modulator 

External Amp Ii fi er 
( Audio Interface) 

The RF ■odulator is included in the TV Adapter. It aodulates the 
the audio signal and sends it with the screen signals to the TV 
set. 
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2.2 Fundamental System Function 

The IBM 5510 uses SN76489A as its sound generator. Its 1/0 
address is CO (Hex). This chip consists of a CPU 

Interface, Control Register, three tone generators, a Noise 
Generator,and an Audio Mixer. It is controlled by software and 
allows 3 simultaneous tone. A 3.579 MHz Clock Input is used. 

The following is a description of each configured element: 

3.579MHz -;- 16 ,___-I Attenuator 

Tone Generator 1 

Attenuator 

00-07 Tone Generator 2 
~~---o IN 

Attenuator 

Tone Generator 3 Output Amplifier 
-WE 

-CE 
READY 2/418 Counter Attenuator 

Xoise Generator 

Figure 2-19 Sound Generator Block Diagram 
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2. Base Sys1em 

CPU Interface 

The syste ■ ■ icroprocessor interfaces with the SN76489A by means 
of the 8 data 1 ines and 3 control lines (WE, CE and READY). 
VE stands for irite Enable and CE for Chip Enable. 
The Sll76489A is control led by 1 or 2 bytes of data issued by the 
CPU. Each tone generator requires 10 bits of information for 
the frequency. The data transfer is made twice for each byte. 
4 bits of infor ■ation are required to select the attenuation. 
A 1 byte data transfer is required. It requires 32 clock cycles 
to write data on the register and uses a READY signal for syn
chronization. The READY signal becomes "Low Level" at the CE 
leading edge and "High Level" at the end of the data write. 

Control Register 

The sound generator has 8 internal registers which are used to 
control the 3 tone generators and the noise source. During a 11 
data transfers to the sound generator, the first byte contains a 
three bit field which determines the destination control 
register. The register address codes are as fol lowsi 

Bit Control Register 
Hex. 

MSB R2 Rl RO Destination 

1 0 0 0 Tone I Frequency 8 

l 0 0 I Tone I Attenuator 9 

1 0 1 0 Tone 2 Frequency A 

1 0 1 I Tone 2 Attenuator B 

1 I 0 0 Tone 3 Frequency C 

1 I 0 1 Tone 3 Attenuator D 

I I 1 0 Noise Control E 

I 1 1 I Noise Attenuator F 

7 6 5 4 3 2 I 0 7 6 

I R2 Rl RO F3 I F2 I Fl I FO I I 0 I X 
MSB 1st byte LSB 2nd byte 

Figure 2-20 Control Register Destination 
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2.2 Funclam,•ntal SystPm Function 

Tone Generator 

Each tone generator consists of; 

Frequency synthesis section (Programmable Counter) 
Attenuation section (Programmable Attenuator) 

The frequency synthesis section requires 10 bits of information 
(Hex FO - F9) from 2 bytes of data issued from the CPU. 

Data Format (2 byte transfer) 

MSB 1st Byte LSB MSB 2nd Byte LSB 

Register Data 

1 R2RlROF3F2FlFO 

(1) Register is selected by RO - R2 

R2 Rl RO Register Assignment 

0 0 0 Tone 1 Frequency 

0 1 0 Tone 2 Frequency 

1 0 0 Tone 3 Frequency 

(2) Frequency is set by FO - F9 (10 bit binary nu ■ ber). F9 is 
the most significant bit and FO is the least significant bit. 

LG I F8 i F7 I F6 ! Fi> IF I I F3 I F2 I Fl I FO I 
. '. 

The frequency can be calculated by the following; 

N 
f = (HZ) 

32n 

Where N=Base clock frequency (3.579MHz) 
n=lO bit binary nu ■ ber (FO - F9) 
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The follovins is an exaaple of obtaining a 440HZ frequency: 

3579000 
440 = 

32n 
n = 254 

Bit positions of F9 - FO are 0 0 1 1 1 1 1 1 1 o. 

The attenuator allovs 15 stages of sound volume, ranging from 
OdB to 28dB, based on the 1 byte of data issued from the CPU. 

Data For ■ at (1 byte transfer) 

MSB LSB 
Rtgister Data 

l R2 Rl RO A3 A2 Al AO 

(1) Register is selected by RO - R3. 

R2 RI RO Register Assignment 

0 0 1 Tone 1 Attenuator 

0 I 1 Tone 2 Attenuator 

1 0 1 Tone 3 Attenuator 

(2) Sound vol u ■ e is set every 2dB each by bi ts AO - A3. 

dB A3 A2 Al AO Hex dB A3 A2 Al AO Hex 

0 0 0 0 0 0 16 1 0 0 0 0 

2 0 0 0 1 1 18 l 0 0 l 9 

4 0 0 1 0 2 20 1 0 1 0 A 
6 0 0 1 l 3 24 1 0 1 1 B 

8 0 1 0 0 4 26 1 l 0 0 C 

10 0 1 0 l 5 26 1 1 0 1 D 

12 0 1 1 0 6 28 1 1 1 0 E 

14 0 I l 1 7 ~FF 1 I I I F 
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Noise Generator 

The noise Generator consists of: 
Noise Source 
Attenuator 

2. 2 Fundamental System Function 

and can control the sound tone. (NF0:1, NFl:1 mode) 
The noise source is a shift register with an exclusive -OR 
feedback-network. The feedback network has provisions to 
protect the shift register fro ■ being locked in the zero state 
(periodic noise). 

Data Format ( 1 byte transfer) 

MSR LSB 

(1) Register is selected by RO - R2 

R2 Rl RO Register Assignment 

1 1 0 Noise control 

1 1 1 Noise Attenuator 

(2) The kind of noise is selected by the bit FB 

FB 

0 
1 

Configuration 

"Periodic" Noise 
"White" Noise 

(3) Shift rate is set by NFl and NFO 

NFl NFO Shift rate 

0 0 l'\/512 

0 1 l'\/1024 

1 0 N/2048 

1 1 Tone 3 frequency output 

(4) Attenuator control is the same as the Tone Generator. 
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2. !Inst• System 

Audio Mixer 

The audio ■ ixer su ■ s the three tone-generator outputs and the 
noise generator output. The output buffer wi 11 generate up to 
lO ■ A. 

Hardware Interface 

Pin No. Signal Name 

1 GND 

2 AUDIO 

Figure 2-21 Audio Interface Connector(Jll) 

2.2.10. Beep Subsystem 

The syste ■ beeper is a saall piezoelectric speaker, which 
can be driven fro ■ one or two sound sources. 
The two sound sources are as fol lows; 

- 8255A PP I (PB4) Output 
- 8253-5 Timer 2 Output (Ti11er clock) 

The input clock for this timer is 1.19MHz. 

PBl----i"""I 

Timer2-----L--" 

PB4----1 

Figure 2-22 Beep Circuit 

1--- Speaker 
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2. 2 Fundamental System Function 

2.2.11. Keyboard Interface 

The infrared link or keyboard cable provides communications 
between the keyboard and the system unit. 

After the system unit reads serially encoded keyboard data fro ■ 
PC6, the software de-serializes them using the 8253 Timer 1. 

Start Bit Data Bit 

1 0 
Keyboard----

Da ta I , ._______.r 
(

l-330µ5-I 
• 220µ5 
' 

NMI ' 

Sampl i nit --------lll•~-!!!1\--....!lNll!..-_-"'iffl'---""'ll_-----'l"-----lf 
Time L 5 times sampling at 1 sampling time 

Figure 2-23 Sampling 

The leading edge of the start bit will generate a non-maskable 
interrupt (NMI). Once the processor enters the NMI routine to 
handle the deserialization, the keyboard data line is sampled and 
the processor is waiting to sample the trailing edge of the start 
bit. When the trailing edge of the start bit is sampled, the 
processor will wait for 330 micro-sec and sample the first half 
of the first data bit. The processor then samples the keyboard 
data every half bit cell-time. The sampling interval is 220 
micro-sec. The processor samples each half bit sample 5 times 
and wi 11 determine the logical level of the sample by ■ ajority 
rule. This enables the processor to discriminate against 
transient glitches and to filter out noise. 
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2. Base System 

Detectable Error Conditions 

The software checks whether the received data has an error or 
not. There are two kinds of errors, Phase and Parity errors. 

Error 

Phase Errors 

Parity Errors 

Cause 

The 1st half of the bit-cell sample is not equal 
to the inverse of the 2nd half of the bit-eel l 
sa ■ ple. 

The received encoded word did not maintain odd 
parity. 

Re ■ark) Errors will be signaled by the processor with a short 
tone fro ■ the beeper or external speaker. 
Output will be made to external speaker, if both of 
PBS and P86 are O and to the beeper if P84 is O. 

Keyboard Data 
To 8255 PC 6 

+ 5V 

-IR DATA NMI Latch 

D Qt--e--. To 8255 PCO 

J0+-----1 > CLK 

- CSL COl'f\lECTED 

NMI Interrupt 

-ICR--

( from Port AO) 

Figure 2-24 Keyboard Interface Block Diagram 
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2.2 Fundamental System Function 

Operational Parameters 

The operational distance fro ■ infrared devices to the system 
is 5 meters (line of sight). Operational efficiency can be 
impaired by outside sources. Those sources are, excessively 
bright lights and high voltage lines. A keyboard cable is 
recommended for those instances. 

Port AO 

Port AO is strongly related to the keyboard data handling and 
is described here. When a key is depressed, a serialized scan 
code is sent to the system unit. The latch causes an NMI on the 
first leading edge of the keyboard data if the enable NMI bit 
(port AO bit D7) is on. The 8088 then reads the 8253 timer to 
determine when to interrogate the serial strea ■. Depending on 
whether the bit is on or off, 1 character of data is deseri
alized and the NMI Interrupt service routine resets the NMI 
latch to read the next NMI interrupt. The NMI latch is cleared 
by reading l/0 port AO(Hex). As the latch can also be read on 
the 8255 PCO, the program can determine if a keystroke occurred 
while NMI was disabled by reading the status latch. For in
stance, during certain critical operations such as diskette 
1/0, the processor will mask off the NMI interrupt. As the 
keyboard input during this time cannot be serviced, the NMI latch 
should be checked later and the appropriate action should be 
taken. The system board provides for selection of keyboard data 
from either the cable or the IR receiver board. When the signal 
level -CBL CONNECTED on the keyboard cable connector is "0", 
data are read fro ■ the cable and when "1", fro ■ the IR receiver 
board. The 8088 processor uses one 8255 PPI bit (PC6) to do the 
software de-serialization of the keyboard. 
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2. Base System 

Infrared Receiver 

The infrared receiver is located in the system unit and has an 
infrared sensitive device that demodulates the signal transmitteial 
fro ■ the keyboard and sends it to the system. The infrared 
sensitive device is located on the front of the card and receive~ 
its input through an opening in the front of the system unit box. 
There is also an infrared transmitter ■ ounted on the receiver 
card for diagnostic purposes. 

IR Receiver 

Keyboard rz. Photo Diode AGC '-- ~ Demodulator 
IR (First AMP) ( Second AMP) Output 

~ 
Test 

Circuit 

Tc st. S i g 11 ,1 1 (Sy~ t <! m I:', " ' · 

Figure 2-25 IR Block Diagra• 

The infrared receiver is mounted on the system board with a 5-pir 
connector. 

Pin No. Signal Name J/0 

5 I 1 -IR KBD DATA 0 

2 -IR TEST DATA I 

3 +5V I 

4 GND -

5 +12 V I 

(IR-Side) 

Figure 2-26 IR Connector specifications (J7) 
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2. 2 Fundamental System Function 

Keyboard Cable Interface 

The keyboard cable connects to the sytem unit connector J16. 
The -CBL CONNECTED signal notifies the system unit that the 
cable is connected. The system unit's IR receiver circuit is 
"disabled" by this signal. When the keyboard cable is used, 
the power is supplied from the system unit. 

6 

4 

2 

( System Side) 

5 

3 

Pin :Xo. Signal Name I/0 ~---~-----------"---~ 
I - SV 0 ----------~ 
2 f(; 

~-----
3 G!<;D 

r--·-~---------..--- .J 
; 4 -CBL KBD DATA I '------+---------+! ___ ____. 

5 -CBL CONNECTED 1 I ---~------
6 Open 

Figure 2-27 Keyboard Cable Connector (J16) 
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2. Base S)'slem 

2.2.12. Joystick Interface 

Interface connectors are provided for two joysticks. The 1/0 
address is co ■■ on and is 201 (Hex). 
Vhen the data are read fro ■ the joystick, the following data 
are sent on the data bus: 

Joystick 2 Joystick 1 Joystick 2 Joystick 1 

Switch Switch Switch Switch Coordinate Coordinate Coordinate Coordinate 

#2 #I #2 #1 y X y X 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

L Switch In ut p Resistor Input 

Switch Input 

Switch input is shown in data bits 7,6(or 5,4) when 1/0 address 
201(Hex) is read. Each of the four switch inputs has a lK oh ■ 
pull up resistor connected to +SV. When the button is depressed 
it is read as 0 and when the button is not depressed, it is rea• 
as 1. 
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2. 2 Fundamental System Function 

Resistor Input 

The joystick Position is indicated by X and Y coordinates which 
are set by the two (for 1 joystick) variable resistors. 
When software writes data (dummy) in I/0 address 201 (Hex), the 
hardware issues two kinds of pulses in accordance with the 
resistor value. This pulse output is shown in data bit 3,2 
(or 1,0) when I/0 address 201 (Hex) is read. The software can 
determine the coordinate value based on this. 

The width of the pulse is calculated by the following formula: 

Time= 24.2 micro sec+ 0.011 X R micro sec 

where R is the resistance in oh ■ s. 

I/0 Write 

cs 

l/O Read 

Data Bus 

DO~D7 
, 

X Coordinate Resistor Input 

Y Coordinate Resistor Input 

--

-
. 

~ 

Switch 1 Input 

Switch 2 In ut p 

Resistor 
- Value 

t 
Pulse 
Conversion 

Buffer 

Figure 2-28 Joystick Interface Block Diagram 
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2. llasf' System 

Hardware Interface 

The joystick interface has tvo connectors in the rear of the 
syste ■ unit to connect tvo joysticks. 

7 

4 

2 

( System Side) 

Pin No. 

l 

2 

3 
4 

5 

6 

7 

Signal Name 1/0 

SW I I 
SW 2 I 
RX I 
RY I 

+sv 0 

GND -
Open -

figure 2-29 Joystick Interface Connector (J13, J14) 
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2. 2 Fundamental System Function 

2.2.13. ROM Cartridge 

When a ROM cartridge is inserted into either one of tvo identical 
slots in the front of the machine, ROM is added to the syste ■ 
unit or is replaced. 

Each cartridge can hold up to 96 KB ROM. Cartridge selection 
is accomplished by the chip selects, each of which addresses one 
of the high 32KB memory blocks. Each cartridge uses up to three 
of the six chip selects and the selection is determined based on 
the intended use of the cartridge. 

The ROM modules used are 250 ns access 
modules are the Mostek MK37000, 

time devices. Typical 
TMM23256, SY23128 or 

equivalent. 

Cartridge ROM Storage Allocations 

Address map of system ROM and ROM cartridge is as follows; 

Address 
System ROM ROM Cartridge 

Chip Select Contents Chip Select Contents 

00000~ D 7 FFF ERO;\! 2 Application 

DS000~DFFFF - - EROM3 Cartridge 

E0000~ E 7 FFF BASIC ERO;\! 4 

ES000~EFFFF I ROl\l 7 EROM5 Special 

FO000~F7FFF Kanji Dictionary EROM6 Cartridge 

FS000~ FFFFF BIOS ERO;\! 7 

Figure 2-30 Cartridge ROM Chip Select 

The system ROM on the board is selected by chip select !ROM 7. 

System ROM address space is EOOOO - FFFFF (Hex). 

Some portions of the address space for ROM cartridges viii be 
used by the system ROM and some viii not. 
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2. Base System 

- Nor ■ allY, application cartridges should use EROM 2 and EROH 
(D0000 - DFFFF). 

- Vhen ERON 4 - ERON 7 (EOOOO - FFFFF) whose address space i 5 
shared by the syste ■ ROM, is used, addressing must be done 
carefully, 

- ERON 4 and 5 are used for Language comp i I ers which w i 11 not 
co ■ pete with BASIC. 

- Vhen EROM 6,7 are used for replacement of BIOS, the system 
characteristics can be changed. In this case. BASE 1 ROM 
(A04 Pin) or BASE 2 ROM (A09 Pin) should be wired to GND 
GND (AOl Pin) to notify the system. 

- Vhen EROH 4 - 7 chip selects which will compete with the 
syste ■ ROM is used, ROM space al location of the system ROM 
viii be as follows: 

l. FOOOO - FFFFF (64KB) 
2. F8000 - FFFFF (32KB) 
3. All area deletion 

This change of ROM space al location is made at the time of 
self-diagnostic test right after the system power-on or syst 
reset. 

- Vhen tvo cartridges of different modes are 
co ■ bination, "Error L" will be displayed. 
carriage return key shou 1 d be pressed. 
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2.2 Fundamental System Function 

There are some ground rules to follow in making application 
cartridges. The major rules are: 

Conventions 

(1) These conventions should be followed for "Initial Progran 
Load-able" program cartridges. These cartridges should 
include: 

Location Contents 

o. 1 55AA (Hex) : For English Mode 

AA55 (Hex) : For Native and Extension Video Mode 

2 Length 

3,4,5 Jump to initializing code 

6 00 ( Hex) 

Last 2 bytes CRC Bytes 

1. Locations O and 1 are used to check whether there is a 
cartridge inserted during self-diagnostic test. 55AA (Hex) 
or AA55 (Hex) indicates that a cartridge is inserted. 

2. Location 2 contains a length indicator representing the 
entire address space taken by the ROM on the cartridge. The 
algorithm for determining the contents of this byte is 
(ROM data size/512). The contents of this byte are used 
by the CRC check routine to determine how much ROM to 
check. Address space for a ROM cartridge is on a 2048 byte 
boundary. 

3. Locations 3, 4, and 5 contain a Jump call which is used to 
jump during an initialization routine. For cartridge 
programs that are "IPL-able" (Basic or Assembler programs), 
this routine should set the INT 18 vector to point to 
their entry points. Other types of cartridges should merely 
return to the caller. Setting the INT 18 (Hex) vector will 
enable transfer of control to the cartridge program by the 
IPL routine. 

4. Location 6 should be 00. 

5. CRC byte: The last two locations of the address space used 
by the cartridge must be blank. CRC characters will be 
placed in these bytes when the cartridge is built. For the 
CRC algorithm, refer to the routine at label "CRC Check" in 
the BIOS listing. 
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2. llnse System 

(2) 

! 
i 

I 
I 
' 

For cartridges which include DOS command w0rd s a nd run u d 
DOS, the following conventions should be followed: n er 

,--------., --------------·---
' Contents Location 

----i'---------------------· ----~----
0, l 

2 
3-5 

6 

z 
y 

X 

Last 2 bytes 

/ 55AA (Hex) : For English Mode 

/ AASS ( Hex) : For Native and Extension Video Mode 

j Length 

i Jump to initializing code 

I The length of the command word 

/ Command name 

/ Location of jump, when command name is typed 

I 
The length of the next command word, or 00 ( Hex) 

command words exist. 

when no more 

I 

I / CRC Bytes 
:.__.-------------------------- -· 

I 
----J 

l. Locations O and 1 are used to check whether there is a 
cartridge inserted during self-diagnostic test. 55AA (Hex) 
or AA55 (Hex) indicates that a cartridge is inserted. 

2. Location 2 contains a length indicator representing the 
entire address space taken by the ROM on the cartridge. The 
algorith• for deter ■ ining the contnts of this byte is 
(ROM data size/512). The contents of this byte are used by 
the CRC check routine to determine how much ROM to che--. 
Address space for a ROM cartridge is on a 2048 byte boundary 

3. Location 3 contains a Jump call which is used to jump during 
an initialization routine. (There might be instances where 
only FAR RETURN call exists.) 

4. Locations 6 - Y are co ■ 11and name pointers. If a cartridge 
has a routine called "Test" at location OFB5 (Hex. offset 
fro ■ the start of the segment that the cartridge is in) 
that needs to be executed when "Test" is entered as a DOS 
co11and, the entries (in Hex) at locations 6 - Y would be: 

Location 6 
Location Z 
Location Y 

04 (4 byte length command name) 
54(T), 45(E), 53(S), 54(T) TEST 
B50F (offset : OFB5) 

Until the count field changes to 00, which occurs after 
the last na ■ e pointer (6-Y), the next name pointer wi 11 
be set. 
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2.2 Fundamental System Function 

5. CRC byte: The last two locations of the address space used 
by the cartridge must be blank. CRC characters wil I be 
placed in these bytes when the cartridge is built. For the 
CRC algorithm, refer to the routine at label "CRC Check" in 
the BIOS listing. 

(3) The cartridge chip selects should specify EROM2 or EROM3, 
when the cartridge is designed to run application progra ■ s 
which are written in the Basic language, because the Basic 
Interpreter addresses EOOOO (Hex). When the Basic Inter
preter is activated, a check is made to see if there is a 
cartridge application at D0000 (Hex). When there is a 
cartridge application and its format is correct, the appli
cation is loaded into RAM and run. 

The format for interpretable BASIC code must be as follows: 

Location 

0, l 

2 

3 

4 

5 

6 

7 

8 

n 

Last 2 bytes 

Contents 

55AA ( Hex) : For English ~lode 

AA55 ( Hex) : For :-.:ati\'e and Extension Video ;\lode 

Length 

CB ( Hex) 

AA ( Hex) 

55 ( Hex) 

00 ( Hex) 

FF ( Hex) for unprotected Basic Program 

FE ( Hex) for protected Basic Program 

Starting address of Basic Source Code 

FF (Hex). Padding to next 2048 byte boundary 

CHC Bytes 

1. Locations O and 1 are used to check whether there is a 
cartridge inserted during self-diagnostic test. 55AA (Hex) 
or AA55 (Hex) indicates that a cartridge is inserted. 

2. Lo~ation 2 contains a length indicator representing the 
entire address space taken by the ROM on the cartridge. The 
algorithm for determining the contents of this byte is 
(ROM data size/512). The contents of this byte are used by 
the CRC check routine to determine how much ROM to check. 
Address space for the ROM cartridge is on a 2048 byte boundary. 
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2. Uase Srstem 

3. 

4. 

5. 

6. 

7. 

Location 3 ■ ust be CB (Hex. Far Return instruction). 

Locations 4 and 5 contain the word AA55 (Hex). This is 
used by the Basic Interpreter to check for the presence of 
a Basic Application cartridge. 

Location 6 ■ ust be 00. 

Location 7 can either FF (Hex) to indicate an unprotected 
Basic Progra ■, or FE (Hex) to indicate a protected program. 

Location 8 ■ ust be the start of the Basic Application 
progra ■• 

8. CRC byte The last two locations of the address space used 
by the cartridge ■ ust be blank. CRC characters wi 11 be 
placed in these bytes when the cartridge is built. 

A 18 

B I 

RO~! No Address Chip Select 

RO~l 3 D8000~ DFFFF EROM3 

ROM2 EO000~ E7 00 0 EROM4 

ROM 1 E8000~ EFFFF EROMS 

Figure 2-31 ROM Cartridge 
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2. 2 1-"undamental System Function 

Hardware Interface 

There are two slots for ROM cartridge insertion and they both 
have the same function. The following is a description of Pin 
allocations and signals: 

Signal Name 
Pin Pin 

Signal Name 
(Al !Bl 

G::-;D Al Bl -CTWR 

-CARTRIDGE RESET 2 2 -EROl\17 

-ERO~l 5 3 3 -ERO~13 

-BASE 1 ROM 4 4 Al4 

Al3 5 5 Al2 

AB 6 6 A7 

A9 7 7 A6 

All 8 8 AS 

-BASE 2 RO~! 9 9 A4 

Al0 10 10 A3 

D7 11 11 A2 

D6 12 12 Al 

DS 13 13 AO 

D4 14 14 DO 

D3 15 15 DI 

-ERO~l2 16 16 D2 

-ERO~14 17 17 -EROM6 

+5\" 18 18 Open 

Figure 2-32 ROM Cartridge Connector (Jl,J2) 
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2. Base Srstem 

Reaarks) 1. 
2. 

Signal 

AO - Al4 

DO - 07 

-EROM2 - 7 

-BASE 1 ROH 

-BASE 2 ROM 

-CARTRIDGE 
RESET 

-CTVR 

1/0 is referred to as "System-side" view. 
Each signal is at a standard TTL level. 

I/0 

0 

I 

0 

I 

I 

I 

0 

Description 

Processor Address line AO - A14 

Processor Data lines 

These chip select lines are used to 
select ROS modules. 

When wired to AOl pin (GND), -EROM7 is 
■ ade available. Addresses F8000 -
FFFFF (Hex) are used by the ROM cart
ridge. 

When wired to AOl pin (GND), -EROM6 is 
■ ade available. Addresses FOOOO -
F7FFF (Hex) are used by the ROM cart
ridge. 

This input when "low" causes a reset to 
the syste ■. The system will remain 
reset until this line is brought back t~ 
"high". This tab is usually wired with 
an L shaped land pattern to the GHD at 
A02 which provides a momentary "reset" 
when a cartridge is inserted or removed 

Me ■orY Write Signal (open collector). 
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2. 2 Fundamental System Function 

2.2.14. Printer Interface 

Centronics specifications for an 8 bit parallel interface are 
provided. 

8 

Bulfer Data Latch 
8 

.... Enable - CLK 8 
Transcei\·er 

8 8 

r 
-Ad dress .__ 

Data 
Read 

Data Write 
XIO -M 

\\'rite Control 

Status Read 

Read 
Control -

Command Control 
llecuder Bulfer Latch Dri,·er 

- - -
'-" CLK Enable 5 5 

f--. i--. 

L._. Enable 1-----e 
~ .--. ~ ...... CLR .._ .._ 

R,•set 

Figure 2-33 Printer Interface Block Diagra ■ 
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INIT 

ERROR 
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2. Base S~·stem 

The interrupt level is 7. To ■ ake it possible to interrupt, 
control latch bit 4 should be changed to 1. 

Bus IRQ--

-ACK 

Control Bit 4 _ _._--4 

Figure 2-34 Printer Interrupt 

J/0 Addresses are as fol lows: 

1/0 Address 
Allocation 

( Hex) 

378. 37C Data Latch 

379. 37D Status 

37.-\.37E Control Latch 

37B.37F Reserved 

Level 7 Interrupt 

Re1arks) Address I ine A2 is not decoded and therefore either on 
of tvo 1/0 addresses are to be used. 

The folloving descriptions apply vhen the IBM 5513 Printer is 
connected with the printer interface: 

Data Latch (I/0 address 378 or 37C) 

Printer output data are te11porari ly kept in 

Status (I/0 address 379 or 370) 

the Data Latch. 

Input data read at I/0 address 379 or 370 contain the fo 11 owing 
printer status: 

Bit 7 (BUSY): Vhen "O", a printer cannot accept data. 
Following are instances where "O" is set: 

1. Data Transfer 
2. Printing 
3. An error occurs 
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Bit 6 (ACK): 

Bit 5 (PE): 

Bit 4 (SELECT): 

Bit 3 (ERROR): 

Bit 2 (KJ-CD): 

Bit 1,0: 

2. 2 Funclam1•nlal Sysl~m Function 

When the printer fin.ishes accepting data, 
it will return the signal -ACK to notify 
the system that it got ready to accept the 
next data. 

When the printer paper runs out, "1" is set. 

When the printer is selected, "1" is set. 

When a printer error occurs, "O" is set. 

When "1", connection to an ! ■ age Printer 
is assume. 

Open 

Control Latch (address 37A or 37E) containes the printer control 
signal. 

Bit 7, 6, 5 : Open 

Bit 4 (INTR): When "1", an interrupt is possible (Level 7). 

Bit 3 (SELECT IN): When "1", it is possible to control the 
printer fro ■ the CPU. 

Bit 2 (!NIT): When "O", the printer is initialized. 
(More than 50 microseconds is required.) 

Bit 1 (AUTO FD): When "1", a line feed is perforaed 
after each line is printed. 

Bit O (STROBE): 5 microsecond pulse (level "1") allows 
sending of data for this duration. 
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2. Base System 

Hardware Interface 

The connector used is a D shaped connector and the s i gna 1 1 eve I 
is at standard TTL. 

Pin Xo. Siimal Xame 1/0 

13 12 2 I 
I -STRODE 0 

\oo-----OV o-----O 
2-9 OATA 0-7 0 

10 -ACK I 
25 14 11 BUSY I 

12 PE I 
( System Side) 13 SLCT I 

14 -AL'TO FD 0 
15 -ERROR I 
16 -IXIT 0 
17 -SLCT IX I 0 I 

I 
I -18 KJ-Cl) 

19-25 
-,-----, 

' - I 
I ; 

Figure 2-35 Pr inter Interface Connector (J 12) 

BUSY-----, 

-Aa<.----. I 

about 5us 

l U. 5µs Minimum 

i· ft·: 
I I 
I I 

I 
I 

DATA-----1 I 
I -STROBE-~--,\ I 

Figure 2-36 Ti ■ ing Chart 
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2. 2 Fundamcnta I System !-'unction 

2. 3. Keyboard 

The cordless keyboard is battery powered and interfaces to the 
system unit with an infrared (IR) optical link. There are two 
types of keyboards. One is a 83-key (Compact Keyboard) and the 
other is a 102-key (Fu 11 Keyboard). The keys are arranged in a 
standard typewriter layout with the addition of function keys 
and cursor keys. All keys are typamatic keys. (Vhen a key is 
pressed for more than 0.6 seconds, that key code is repeatedly 
sent out at a speed of 11 characters per second.) The 
microprocessor in the keyboard is normally in a standby-power
down mode until a key is depressed. When an optional keyboard 
cable is used, power is supplied from the system unit and 
signals are transmitted via the cable. 

Figure 2-37 Full Keyboard 

Figure 2-38 Compact Keyboard 
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2. Base System 

Trans ■ itter 

Serially encoded scan codes are transmitted to the system unit 
vith a bit cell of 440 ■ icro-sec. (Odd parity) After each scan 
code is trans ■ itted, they are added vith 11 stop bits. When 
infrared link is used, logical 1 contains a 40 KHz(50 % duty 
ratio) carrier burst signals. 

11 Stop Bits I 
--.---.------,.--.--r--.----.---r--...,........--.------' I 

/ s !oo/01/02/03/o4/o~!os/01/ Pl ,,-.--I s---./-00 ..... /0-1.--/0-,2/ 
---...j I-- Bit Cell 

Data='2E" Parity = · 1 · 
Cable Data 

111011111110111010111 

Infrared Data 

Cabl• I Bit · I I 
LJ 

_j220µ,1-- L 
--\ 440µs 

Infrared I Bit '1 · I 
\111\l 40KHz ~0% 

I Duty Cycle 

1--62 ~µ•L 
440µs 

Bit ·o I 

J -l220F,L 

440i,s i:= 

Figure 2-39 Keyboard Data Transmission Format 
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2.3 K~y hoard 

Micro Processor 

The keyboard contains a ■ icroprocessor and its functions are as 
follows: 

Suppress Chattering 
Scan Code Conversion 
Typamatic 
H Key Roll-over 
Simultaneous Keystroke check 
From parallel to serialized Scan Code Conversion 
Biphase Modulation 

When keys are not pressed, the keyboard is in a standby-power 
down mode. 

Scan Code 

Each key is assigned a scan code and when a key is pressed or 
released, serially encoded codes are sent to the system unit. 
The scan code when a key is released, is obtained by adding 
80 (Hex) to the scan code when a key is pressed. For instance, 
the scan code of "ESC" when pressed is "01" and is "81" when 
released. (Reference : Appendix C) 

Error Detect 

The keyboard has an H Key Roll-over function. Every co ■ bination 
is possible at H = 2 and when at H = 3, ■ ore than 95 i will be 
correctly processed. When Keys of unavailable combination are 
pressed, scan code 55 (Hex) is sent to the syste ■ unit as a 
phantom key and notifies it that the keystrokes are in error. 
In this case nothing will appear on the display or incorrect 
words will be displayed. 
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2. llnse S)'stem 

2.4. Power Unit 

The pover unit resides in the system box and provides 
current power to a syste ■ board, a diskette drive and 
fan. The output is +5V, +12V, -12V. 

' ' , I 
I 

I I 
! 

i i 
I 

! 
i ! 
' I 

Po"·,r Unit Ydlhin an Expansion Unit 
r- - - - - - - -- - - - - - - - - - - - - - - - - - - 7 
I 

Regulator 

I 

I 
L __ - - ----- ---- - --- - - - - - - --- - - ....J 

Pon·er Unit within a System L'nit 
r-----------------------------, 

' ' KO~ ' OUTL W 

-0 

IOOVac 

I 
L - - - - - - - - - - - - - - - - - - - - - - - - - - - ., 

Figure 2-40 Power Unit Logic Diagram 
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2.2 Fundamentul System Function 

Power Specifications 

Voltage Rating Maximum Ripple Variance Current Current 
+ 5V 3.6 A SA lOOmV ±5% 

+12v 0.8 A 1.15A 150mV ±5% 

-12V 0.05A 0.05A lOOmV ±5% 
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3. Video Subsystem 

The video subsystem allows the IBM color display, a wide variety 
of television-frequency ■ onitors, or ordinary ho ■ e TV sets to 
display characters and graphics. It can operate in black-and
white as well as in color mode and provides a lightpen interface. 
In this chapter, an overall description of the VSS is mentioned 
first, followed by descriptions of the functions of the three 
video processors (VPl, VP2 and VP3). 
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3. Video Subsystem 

3.1. Introduction 

The video subsyste ■ is i1ple1ented using a CRT controller and 
a video gate array. It contains three video processors. 

Video processor 1 (VPl) is used both in English and in Native 
■ ode. It can process alphanumerics and special characters 
(8 x 8 dot) which are co ■ patible with PCjr. It can also process 
a ■ axi ■ u ■ of 640 x 200 dot 4 color graphics. 

Video processor 2 (VP2) is used in Native ■ ode. It can 
process Kanji, Hiragana, full and half-size Katakana characters, 
alphanu ■erics, special characters and a ■ axi11u11 of 640 x 200 
dot 4 color graphics. 

Video processor 3 (VP3) is contained in an optional Exten-
sion Video Card and is used in Extension Video mode. It can 
process Kanji, Hiragana, full and half-size Katakana characters, 
alpha-nu ■erics, special characters, grid lines which are 
co ■ patible with the IBM Multistation 5550 and a maximum of 720 
x 512 dot two color graphics. 

There are four video frequencies avai !able depending on 
operational ■ ode. They are as follows: 

3.5 MHz 
7 MHz 

14 MHz 
20 MHz 

160 x 200 dot 
320 x 200 dot 
640 x 200 dot 
720 x 512 dot 



.\cldress 

Cl!TC - ~lulti· 
plexer 

Remarks) 1. CG 
2. 
3. AH 

VRAM I 

I 
Video Processor I 

(VP 1/ 

I 

Video Processor 2 
(VP 21 

r------, 

-

CG 2 
Kanji 

Display 

~lixer ~--

@g~A~_j Hiragana Gaiji 
Katakana RA~! 
A'.\ 
Spt'cial char. 

rj _______ ... , 
I Video Processor 3 ,,..._ _____ _. 
I (VP 3) I 

'--------- ...J 

Character Generator 
Option 
Alphanumerics 

Figure 3-1 Video Subsyste ■ Block Diagram 
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3, Video Subsystem 

3.2. Video Subsyste1 Me ■ ory Usage 

The base video color/graphics subsystem accesses 64K bytes of 
syste ■ read/vrite 1e1orY (RAM) and 32K bytes of video RAM. 
Vhen an optional RAM card (64 KB) and an Extension Video Card 
(32 KB video RAM included) are installed, video RAM space is 
expanded. 

The 1 e ■ ory used by the VSS is separated into VRAM 1 and VRAM 
2. VRAM 1 consists of 64 KB ■emory on the system board vh ich 
is provided as a standard feature and 64 KB of expanded memory, 
VRAM 2 is 64 KB of video RAM (32 KB of expanded memory). 
The reading/vriting of video RAM is usually performed by first 
specifying the page and by using the virtual address. 

If an additional 128 KB of ■ emory is added, it can not be 
accessed by the VSS and cannot be used as video RAM. When 192KS-
of expanded 1e1ory (one 64KB RAM card and one 128KB RAM card) 
is added, the address space of the 128KB expansion comes first, 
fol loved by that of the 64KB on the system board and the 64KB 
expansion card (Reference: 5. 5 Memory Map). 

The 1e1orY for displaying screens by the VSS (video RAM) uses tlal 
fol loving three concepts: 

- Virtual Address 
- Page 
- Page Register 

Virtual Addresses 

88000 - BFFFF (Hex) are vi rtua 1 addresses for VPl and VP2. 
AOOOO-AFFFF (Hex) are virtual address for VP3. The memory for 
these addresses does not phys ica 11 y exist. \/hen a data 
read/write is perfor ■ ed fro ■ the CPU to these addresses, the 
read/write is performed on the pages (any of O - B) which are 
specified by the CPU page register. 

Page 

A page is a 1e1ory block separated into 16 KB 't It is part 
of a total of 192 KB ■ e ■ ory which consists of ~~

1
K:·of base 

1e1ory and 64 KB of expanded memory mak i t t l f 128 KB (VR~ 
1) plus 64 KB of Video RAM (VRAM 2)' On ng O a . 0 d' l yed 

· h 1 2 4 Th • e screen 1 s Is p a v1t , or pages. e number of P d'splaY 
a screen depends on the nuaber f ages necessary to 1 

0 colors and th d' I y resolution. Four pages are necessar t . e ISP 8 
51 z dot. 

2 color or 360 x 512 dot 4 color Y O display a 720 >< 
screen. 



3.2 Video Subsystem Memory Usage 

Page B 

Page A 

Page 9 

Page 8 

Video RAM 

Address 

FFFFF 

CPU coooo CRT 
Video Data - Display 

l'age Select B8000 Page Select 

Page 7 
20000 

Page 6 
Page 5 
Page 4 

10000 
Page 3 -
Page 2 
Page 1 

Page 0 

Memory 
00000 

Remarks) The meaory addresses shown above are correct for the 
case where only 64KB of expanded aemory is installed. 
(Reference : 5.5 Memory Map) 

Figure 3-2 Video Meaory Map 
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3. Video Subsystem 

Page Register 

Pages 0-7 are allocated for VRAM 1, vhile pages 8-B are for 
VRAM 2. The pages are selected by the page register. The 1/0 
address for VRAM 1 is 3DF (Hex) and for VRAM 2 is 3D9 (Hex). 
Both are vrite-onlY 8 bit registers. There are two kinds of 
page registers, the CPU Page Register and the CRT Page Register. 

CPU Pase Register 
specifies "page" for read/vrite from CPU to video RAM. 

CRT Page Register 
specifies "page" for display on the screen. 

I Page Register 1 Page Register 2 ' i 
i (I/0 address 3DF) (1/0 address 3D9) 
I B. ! ~leaning Remarks B i t Meaning Remarks ' I t 

' 
0 I CRT Page 0 f CRT Page 0 CRT Page 0 \ CRT Page ' ' I 

CRT Page 1 0-7 specified I I 1 CRT Page 1 8- B specified 
I 2 CRT Page 2 2 Open 
! l I 3 I CPU Page 0 1 CPU Page 3 CPU Page 0 } CPU Page 
' 
' 4 i CPU Page 1 0-7 specified 4 CPU Page 
I 

1 8- B specified 

; 5 CPU Page 2 5 Open 

6 Display Mode 6 Open 
Selection 

7 I Display Mode 7 Open 
I 

i i Selection 

Figure 3-3 Page Register 
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3.2 Video Subsystem Memory Usage 

Bits O - 2 
Which page in VRAM 1 (16 KB/page) to display is determined 
by these three bits in page register 1. 
Which page in VRAM 2 (16 KB/page) to display is determined 
by these three bits in page register 2. 

Bits 3 - 5 
These three bits select the page for the data transfer in case 
the data reside at virtual addresses B8000-BFFFF (Hex). In 
Extension Video mode, bits 3 and 4 should be set to "O" and 
virtual addresses of AOOOO-AFFFF (Hex) are used. 

Bit 6, 7 (Only for VP 1) 
VPl display mode is selected. 

! Bit 7, Bit 6 ' Meaning 
---=-------------1 

' Al I text modes 0 

0 
1 
1 

0 
1 

0 
1 

' Low resolution graphics mode ' 

Open 

High resolution graphics mode 
---- ---~ 

Low Resolution Graphics Modes: 

- 160 x 200 dots 
- 320 x 200 dots 
- 640 x 200 dots 

16 colors 
4 colors 
2 colors 

High Resolution Graphics Modes: 

- 320 x 200 dots 
- 640 x 200 dots 

16 colors 
4 colors 

The CPU page register allows pages other than that being 
displayed to be selected and to be read/written. A change of 
the contents of the CPU register does not affect the displaying 
screen, but when the contents of the CRT page register are 
changed, the screen being displayed wi 11 change. Page changes 
are performed by the CRT page register by BIOS at the time of 
vertical line retrace of the display raster. Because of this, 
you can use page changes effectively to achieve an ani ■ ation 
effect without garbling the screen. 

(Reference: 2.2.6 Memory Space and I/0 Address Setting) 
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3. Video Subsystem 

3.3. Character Generator 

The Video Subsyste ■ has tvo different character generators: 
Character Generator 1 (CGI) and Character Generator 2 (CG2). 

3.3.1. Charactor Generator 1 (CGl) 

CGl consists of 2 KB of storage, for 
characters and is used only by VPl. 

alphanumerics and special 

8 x 8 dots. CGl has a 350 ns access 
An NM2364 (or equivalent) is used. 

One character consists of 
time/350 ns cycle-time. 

The kinds of characters contained in CGl are as follows: 

- 16 special characters for games 
- 15 characters for word processor editing 
- 96 ASCII graphic characters 
- 48 English characters 
- 48 graphic characters for business use 
- 16 sy ■ bols 
- 15 scientific characters 

3.3.2. Character Generator 2 (CG2) 

CG2, used by VP2 and VP3, uses 128 KB of ROM. 
The following are its characteristics: 

1. The IBM 5510 uses the J IS Level 1 Kanj i character set. 
CG2 contains Hankaku (half-size)characters of 8 x 16 dots 
such as alphanumerics, special characters and Katakana, and 
Zenkaku (full-size) characters of 16 x 16 dots such as 
Hiragana and JIS Level l character set Kanj i. CG2 contains 
8 x 8 alpha/nuaerics, special characters and Katakana which 
are used for 80 x 25 text ■ ode display by VP2. 

2. CG2 consists of four 32 KB ROMs of type TM23256(or equiva
lent) 

3. Access ti ■ e and cycle-time are both 250 ns. 

4. CG2 can be accessed fro ■ the VP2 
fonts can be read through BIOS. 
characters in graphics ■ ode, CG2 
is written on the video RAM. 
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In order to display 
is read by BIOS and 

and 
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3.3 Character Generator 

5. In order to distinguish one-byte (Hankaku) codes from two
byte (Zenkaku) code, 256KB of virtual address space are 
used. The codes are then compressed 128KB of Kanji ROM 
(CG2). 

6. Vhen a Kanji is written on video RAM, the hardware uses 
the Kanji code to point to a ROM Kanji address and the 
character at that address is displayed. 

7. In me ■ory, CG2 is allocated to 80000 - BFFFF. 
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3. Video Subsystem 

3.4. Display Function of VPl and VP2 

VPl and VP2 have the folloving two display modes: 

- Text ■ ode 
- Graphics ■ ode 

The Graphic displaying functions of VPl and VP2 are the same, 
but their text displaying functions are different: 

VP1/VP2 Displaying functions 

' . • Function VPl V P 2 
;..-----4----------+----------------.j 

i 
' 

i 

Text 
Display 

i 

40 char. X 25 lines (AN) 
80 ,, X 25 ,, (AN)* 

20 char. X 11 lines (Kanji) 
40 ,, X 11 ,, ( ,, ) 

40 X 25 (ANK) 

80 X 25 (ANK) 

i Graphics 

Display 

160 X200 dot 16 colors 
320 X200 ,, 4 ,, 
320 X200 ,, 16 ,, * 
640 X200 ,, 2 ,, 

640 X200 ,, 4 ,, * 

Character Alphanumeric 

display Special Characters 

possible ( 8 X 8 dot) 

Super

Impose 

I 
I 

I 
I 

Graphics display only 

The same as VP 1 

JIS Level 1 Kanji -7 
(16 X 16 dot) 

Hiragana (16 X 16 dot) 

Katakana, Alphanumeric, 

Special Char. (16 X 16 or 

8 X 16 dot) 

Katakana, Alphanumeric, 

Special Char. ( 8 X 8 dot) 

Graphics and Text display 

--:---------'------------------ --·· --

Re ■arks) 1. 

2. 

Figure 3-4 

~ indicates that 64 KB expand d • red 
for VPl. e meaory is requ 1 

::ds~:~:~a~~: Alphanu11eric and ANK for Alphanumeric 

VPl and VP2 Display Funct· ion 
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3.4 Display Function of VPl and VP2 

3.4.1. VPl Text Display 

In color-text mode, lB colors are available either for the 
foreground or the background. The number of background colors, 
however, becomes 8 when "blink" is used. One of 16 colors is 
available for use in the text mode screen border. 

The character generator contains 256 character fonts in its 2 KB 
ROM (CGl). 

The display character codes are stored in even addresses, while 
their character attributes are stored in the odd addresses next 
to them. 

Video RA;\! Addresses 

0110,1 1 0001 
J 

0002 0003 000-l 0005 
( 

Character Code Attribute Character Code Attribute Character Code 

L The right-half of Zenkaku Character or 

One character of Hankaku character 

The left-half of Zenkaku ( full-size) character or 

One character of Hankaku (half-size) character 

VPl Attributes 

(1) Bl ink is possible 

In the mode control 2 register, a "1" makes blink possible. 
The number of background colors, however, is reduced to a 
11axi11u1 of 8. 

-
' li " .j 3 •) 

LSB 
() 

I'.\~ I' . .\ I P\O P..\3 P.\2 PAI P.\O 

Foreground color ( Palette address) 

Background color ( Palette address) 

Blink control 

0 ...... Non-blink 

1 ...... blink 
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3. Video Subsystem 

(2) Blink is not possible 

MSB LSB 
i 6 5 4 3? l 0 

P.-\3 PA2 PAl PAO PA3 PA2 PAl PAO 

~----------Foreground color 
( Palette address) 

'-------------------Background color 
( Palette address) 

3.4.2. VP2 Text Display 

VP2 Attributes 

(1) Blink is possible 

In the VP2 ■ode control 1 register, if bit 6 is "O", it is 
possible to display alphanumeric mode characters. (8 x 8 dots 
to display one character. Reference: 3.4.4 Video Gate Array.) 
In this display •ode, an attribute has the same meaning as in 
VPl. 

MSB LSB 
7 6 5 4 3 2 l 0 

ZN PA2 PAl PAO 2nd PA2 PAl PAO 

..._ ________ Foreground color 

( Palette address/ 

~------------Zenkaku character 

0 : 1st byte 

1 : 2nd byte 

'------------------Background color 

( Palette address) 

~--------------------Character 
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3.4 Display Function of VPl and VP2 

3.4.3. VPl & VP2 Graphics Display 

VPl and VP2 support the following six graphics ■odes: 

Graphics Mode 1 

Graphics mode 1 displays on an ordinary TV set, 12" color display 
or 14" color display and has the following characteristics: 

160 dot horizontal and 200 dot vertical display 
16 colors are available for each dot 
16 KB memory per screen are necessary, as the color is speci
fied for each dot 
1 byte is required to specify 2 dots 
This corresponds to Screen Mode 1 in Basic. 

MSB LSB 
7 6 5 4 3 2 1 0 

PA3 PA2 PAI PAO PA3 PA2 PAI PAO 

1st display dot 2nd display dot 

Graphics Mode 2 

Graphics mode 2 displays on an ordinary TV set, 12" color display 
or 14" color display and has the following characteristics: 

320 dot horizontal and 200 dot vertical display 
4 out of 16 colors can be displayed 
16 KB memory per screen are necessary, as the color is speci
fied for each dot 
1 byte is required to specify 4 dots 
This corresponds to Sc1·een Mode 2 in Basic. 

MSB LSB 
7 6 5 4 3 ., 1 Ll 

l'AI p :\() PAI PAO PAI PAO PAI PAO 
1st 2nd 3rd 4th 
di spiny display display display 
dot dol dot dot 
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3. Video Subsystem 

Graphics Mode 3 

G aphics ■ ode 3 displays high-resolution 2 color graphics and 
i; possible only on high-resolution displays. This mode has 
the following characteristics: 

_ 640 dot horizontal and 200 dot vertical display 
_ 2 out of 16 colors can be displayed 
_ 16 KB ■ e ■ orY per screen are necessary, as the color is speci

fied for each dot 
- 1 byte is required to specify 8 dots 
_ This corresponds to Screen Mode 3 in Basic. 

MSB LSB 
; 6 5 4 3 2 l 0 

PAO PAO PAO PAO PAO PAO PAO PAO 

TT 8th dot 

7th dot 

6th dot 

5th dot 

4th dot 

3rd dot 

2nd dot 

1st dot 

Graphics Mode 4 

Graphics 1ode 4 displays on an ordinary TV set, 12" color displ
or 14" color display and has the following characteristics: 

- 320 dot horizontal and 200 dot vertical display 
- 16 colors are available for display 
- 32 KB ■ e ■ ory per screen are necessary as the color is speci-

fied for each dot ' 
- 1 byte is required to ~Pecify 2 dots 
- 64 KB expanded meaory is required fo VPl 
- This corresponds to Screen Mode 4 • rB . • 

1n as1c. 

MSB LSB 
7 6 5 4 3 2 l 0 

PA3 PA2 PAI PAO PA3 PA2 PAI PAO I 

lsl display dol 2nd display dot 
...J 



3.4 Display Function of VPl and VP2 

Graphics Mode 5 

Graphics mode 5 can display only on high-resolution displays 
and has the following characteristics: 

640 dot horizontal and 200 dot vertical display 
4 out of 16 colors can be displayed 
32 KB me ■ orY per ·screen are necessary, as the color is speci
fied for each dot 
64 KB expanded memory is required for VPl 
2 bytes are required to specify 8 dots 
This correspond·s to Screen Mode 5 in Basic. 

_by~ 
Even 

Odd 

MSB 
7 

PAO 

PAI 

6 

PAO 

PAI 

5 

PAO 

PA! 

LSB 
4 3 2 I 0 

PAO PAO PAO PAO PAO 

PAI PAI PAI ?Al PAI 

TT ~------- 8th dot 

<----------- 7th dot 

'------------- 6th dot 

<--------------- 5th dot 

'----------------- 4th dot 
.__ _________________ 3rd dot 

'--------------------- 2nd dot 

'----------------------- 1st dot 
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3. Video Subsystem 

Graphics Kode 6 

Graphics ■ ode 6 can display only on a high-resolution display, 
This ■ ode is achieved by combining two screens. One is screen 
■ ode 5 of VPl and the other is screen mode 5 of VP2. This mode 
has the folloving characteristics: 

640 dot horizontal and 200 dot vertical display 
16 colors can be displayed 
64 KB 1e1ory per screen are necessary, as the color is speci~ 
fied for each dot 

- 64 KB expanded 1e1ory is necessary 
- 4 bytes are required to specify 8 dots 
- This corresponds to Screen Mode 6 in Basic. 

The lovest 2 bits of the palette address are used to set the 
value in VPl video RAM. 

MSB LSB 
byte 7 6 5 4 3 2 1 0 

E\·en PAO PAO PAO PAO PAO PAO PAO PAO 
Odd PAI PAI PAI PAI PAI PAI PAI PAI 

T L 8th dot 
7th dot 
6th dot 
5th dot 
4th dot 
3rd dot 
2nd dot 
1st dot 
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3.4 Display Function of VPl and VP2 

The highest 2 bits of the palette address are used to set the 
value in VP2 video RAM. 

byte 

Even 

Odd 

MSB 

7 

PA2 
PA3 

6 

PA2 
PA3 

LSB 

5 4 3 2 1 0 

PA2 PA2 PA2 PA2 PA2 PA2 

PA3 PA3 PA3 PA3 PA3 PA3 

TTT '--------- 8th dot 

'-----------7th dot 

L------------ 6th dot I 
'---------------5th dot 

'-----------------4th dot 

'-------------------·3rd dot 

L--------------------2nd dot 

'-----------------------1st dot 

In graphics mode 6, methods of specifying the palette address 
differs froa those of graphics ■ odes 1 through 5. 

Mode 1 - 5 address Mode 6 address He~. Value 

P . .\:l P.\2 PAI P . .\O PA3 PA2 P . .\l P . .\O 

0 () 0 0 I 0 I 0 0 . .\ 

0 0 () I I 0 I l 1 'B 

0 0 1 0 l 0 0 0 2,8 
I) () I l I 0 0 I 3'9 

(, I \I 0 I I l 0 .\1 E 
(l I 0 l 1 l I l 5/F 

ll I I 0 I l 0 0 6 C 

() \ \ l l 1 () I 7/D 

I 0 0 0 0 0 I 0 8.'2 

I 0 (l I 0 0 l l 9/3 

I {l I n () () 0 0 A/0 

l ll I I () () 0 I B 'l 

I I I) 0 0 I l ll C '6 ---
l l () I 0 I I I D, 7 

I I I 0 tl I (I 0 E/-1 

I l l \ \) I () I F.'5 
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3. Video Subsystem 

3.4.4. Video Gate Array 

The video gate array controls the video functions and the I/0 
address is 3DA (Hex). The gate array for VPl and VP2 has 8 k inc 
of internal registers. There are internal registers for each o
VPl and VP2 and also ones used co1111only by VPl and VP2. 

To control read/write to a register, a flip-flop latch is used. 
Each ti ■ e a write is perfor11ed to an I/0 register, address/data 
flip-flop latch viii be reversed. When a read is performed, 
this flip-flop changes to "address status". 

Read ~ Write H ·write µ 
1/0 address Register Data 
3DA address 

The following are descriptions of the registers: 

Internal Register Address 

The addresses for VPl and VP2 are the same. \/hen a register fo~ 
VPl is accessed, however, the "P" bit of memory block GA2A shoul 
be ·1•. Si ■ ilarly, when a register for VP2 is accessed the "P" 
bit of 1e1ory block GA2B should be "1". (Reference 2.2.6 Memor
Space and 1/0 Address Setting) 

r---------------------·----
• Address( Hex) Register Name 

-------
00 Mode control 1 register (separate) 

01 Palette mask register (separate) ------1 
02 Border color register (common~---·-·1 

' 
03 Mode control 2 register (separate) · - -, 

I 

04 Reset register ( common_)___ --, 

r--05---~T-ra_n_sp_a_:re:__n_t -palette register ( c;; -VP I ~~1,:1-·i 
, 06 Superimpose control register (com.;;-o~)-- ~ - '. 
r-------'----'------------ I 

10-IF I Palette register ( common) ·-- ---..... -- 1 

Re1arks) separate --
co11on -----

------· _j 

separately used by VP} 
co ■■ onlY used b V and VP2 

Y Pl and VP2 
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3.4 Display Function of VPl and VP2 

Mode Control 1 Register 

This is a write-only 8 bit register and the address in the video 
gate array is 00 (Hex). 

Bit VP I function VP2 function , 
--------•-- ··-···- ---------------- __________ __,,. 

O : High to low bandwidth High to low bandwidth , 
-------- ----j 

Graphics/Text 
------

: ·1 ;·--Graphics/Text 
t-- --- -----1---------------2 . 

'. 3 Video enable i Video enable , 
•· - . ---- - --· - -- --- . ----- ---- --------·1 

4 : 16 color graphics 1 16 color graphics , 

5 

6 

-------~ 
·---------·--- ------------ -----

VRA;\l 2 Kanii/Ai'\ mode 

7 , Super 16 color 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit 4 

8 it 6 

Bit 7 

The high video bandwidth display requires it to be "l". 
The following display modes require the high video 
bandwidth. 
An optional 64 KB expanded RAM card is required for VPl. 

80 char. x 25 Ii nes text mode 
640 x 200 dot 4 color graphics 
320 x 200 dot 16 color graphis 

"l" for all graphics nodes, "0" for text mode. 

Always "O". 

"l" makes the video signal available. "0" makes it not 
available and the screen becomes border color. 

"l" for 160 x 200 dot 16 color graphics and 320 x 200 
dot 16 color graphics. 

For VP2. "l" makes it possible to display KanJi charac
ters using VRAM 2. When it is "0" and bit 1 is "O", 
80 chars. x 25 lines text display (ANK) is possible 
using VP2. 

For VP2. "l" makes it possible to display 640 x 200 dot 
16 color graphics (screen mode 6). In this case, as 
both VRAM 1 and VRAM 2 are used, superimpose is not 
possible. 
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3. Video Subsystem 

Palette Mask Register 

This is a write-only 8 bit register and the address in the 
gate array is 01 (Hex). "O" makes it possible to mask the 
palette. 

Bil / VP l function VP 2 function 

0 \ 
' 

Mask bit 0 Mask bit 0 

1 I Mask bit 1 Mask bit I 
' \ 

2 I Mask bit 2 Mask bit 2 

3 i Mask bit 3 Mask bit 3 

4 I - VRAM I 
I 5 I i - VRAM 2 
' 6 ' Extended \'ideo I I -
i 7 ! - Video bandwidth control : 

Bit 0 3 "O" aasks palette register address bit. 

Bit 4 "l" aakes VPl access VRAM 1 . 

Bit 5 "1" aakes VP2 access VRAM 2. 

Bit 6 "1" aakes VP3 access VRAM 3. 

Bit 7 This changes the video bandwidth. "O" sets 
while "1" sets 20 MHz. 

Border Color Register 

. d I V 1 e 

f 

14 MH--

This is a write-only 4 bit register whose address in the video 
gate array is 02 (Hex). The four bits correspond to R, G, B an1.. 
I and the border color is fixed by their combination. 

i VPI, VP2 
i Bit Color 

! 0 B (Blue) 
I I 

1 I G (Green) 

2 j R (Red) 

3 i I (intensity) 
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3.4 Display Function of VPl and VP2 

Mode Control 2 Register 

This is a write-only register whose address in the video gate 
array is 03 (Hex). 
~ 

Bit VPI function VP 2 function 

0 aJways "O" always "O" 

1 Blinking Blinking (" 0" in Kanji) 

2 always "0,, always "O" 

3 2 color graphics 2 color graphics 

4 - I English mode 

Bit 1 : When "1", the attribute byte in text display has the 
following meaning: 

MSB LSB 
1 6 5 4 3 2 l 0 

B PA2 PA! PAO PA3 PA2 P.-\1 P.-\0 

L Foreground color 

Background color 

When "O", the attribute byte in text display has the 
fol lowing meaning: 

MSB I.SB 
7 1, 0 4 3 ~ l \i 

PA~ P.c\~ p :\ I P.\0 P.-\3 PA2 PAI PA\l 

C I 

L Foreground ~olor 

Background color 

In graphics mode, when the control 2 register bit 1 is 
"1", the palette (PA3) high bit address is replaced by 
character the blink rate and for this, 2 colors will be 
displayed alternately. If the palette of the higher 
half and the lover half are the same, the color re ■ ains 
unchanged. If they are different, two colors will be 
displayed alternately in accordance with the blink rate. 
To cause this, only 8 colors are possible and bit 3 of 
the palette 1ask register beco ■ es inactive. 
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3. Video Subsystem 

Bit 3 

Bit 4 

"l" vhen in 640 x 200 2 color graphics mode. 

"l" vhen in English ■ ode. The 11e11ory space for the 128 
KB expanded RAM card is Placed after that of the 64 KB 
■ e ■ ory on the syste ■ board and the 64 KB expanded RAM. 
"O" vhen in Native and Extended Video mode. In this 
case, ■ e ■ ory space for the 128 KB expanded RAM is always 
placed after me ■ ory address 20000 (Hex). 

Reset Register 

This is a vrite-onlY 2 bit register whose address in the gate 
array is 04 (Hex). 

Bit I 

' 
0 

1 

Bit 0 

Bit 1 

Function 

Asrnchronous Reset 

Synchronous Reset 

"1" issues an asynchronous reset in the video gate array 
and stops all memory cycles. Al 1 output signals are 
tri-stated and ■ emory is cleared. This reset should be 
issued only once after power-on and then the synchronous 
reset should be used. 

"l" issues a synchronous reset in the video gate array 
and stops all ■ emory cycles. All output signals stop. 
Vhen a synchronous reset is made after a memory refresh 
at the ti ■ e of a display mode change, the contents 
of the gate array ■ ode control register and the CRT 
control register will be changed. After the synchronous 
reset is released, a memory refresh is done. 
In this way, the memory contents vi 11 not be changed 
even at the ti ■ e of display ■ ode change. 

Transparent Palette Register 

This is a register for VPl only and specifies which palette 
r:egister viii beco11e transparent. The address in the gate arraY 
1s 05 (Hex). 

Bit Function 

0 
I 

Register Select 0 I 

I Register Select I 

2 Register Select 2 

3 Register Select 3 
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3.4 Display Function of VPI and VP2 

Superi ■ pose Control Register 

The address in the gate array is 06 (Hex). It controls super-
imposing of VRAM 1 and VRAM 2. 

Bit 

0 

1 

2 

3 

Function 

Priority Control 

Transparent Control 

Mode Con tro I I 
Mode Con tro I 2 

OR 
AND 
XOR 

Bit 3, 2 = 11 
10 
01 
00 has the following ■eanings depending on bits 

0 and 1. 

I 
Bit I • 0 Foreground Background Transparent(Y or N) 

ll (I \"R:\M I \'R.-\M 2 NO 

" I \'H.:\M 2 \'R.-\~I 1 NO 

I ll \'R:\1\1 I \'R.-\M 2 YES 

1 I \"R:\1\1 ~ \'R:\M I Background color is 

displayed in the 

foreground 
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3. Video Subsystem 

Palette Register 

This is a write-only 4 bit register. The combination of the 4 
bits selects a color. There are 16 registers and the addresses 
in the video gate array are 10 - lF (Hex). 
Each address has a corresponding color code. 

Color Code Palette Register 
(Hex) Address ( Hex) 

0 10 

I 11 

2 12 

3 13 

4 14 

5 15 

ti 16 

i 17 

8 18 

9 19 

A IA 

B 1B 
C IC 

D ID 
E IE 
F IF 

Figure 3-5 Palette Register and Color Code 
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3.4 Display Function of VPl and VP2 

Palette Bit 

I R G B Color 

0 0 0 0 Black 

0 0 0 1 Blue 

0 0 1 0 Green 

0 0 1 1 Light Blue 

0 1 0 0 Red 

0 1 0 1 Purple 

0 I 1 0 Yellow 

0 I 1 1 White 

I 0 0 0 Bright Black 

I 0 0 1 Bright Blue 

I 0 1 0 Bright Green 

I 0 I 1 Bright Light Blue 

I I 0 0 Bright Red 

I I 0 I Bright Purple 

I I I 0 Bright Yellow 

I I 1 I Bright White 

Figure 3-6 Palette Register and the color displayed 

When the palette is loaded, the video is in a "display disable" 
status and the color on the screen is set depending on the 
contents of the register which the processor specifies. 
When the program finishes loading the palette, the video changes 
again to a "display enable" status. 
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3. Video Subsystem 

3.4.5. Superi ■ pose 

VPl and VP2 operate on the sa ■ e clock at 14. 31818 MHz. The two 
video signals can be i ■ posed using the mixer. The video mixer 
includes a 4 bit x 16 vord palette. The mixer sets the priority 
of VPl and VP2 and allows screens to be imposed using such logic 
operations as AND, OR, or XOR. 

VP2 

~ 
Kanji ANK l60X 320X 640X ANK B 
20X 40X 200 200 200 aox e II 25 l6C 4C 2C 25 0 

AN 
40X25 

X X X X X X 

(60X 200 0 0 0 0 0 X 
16C 

320X 200 0 0 0 0 0 X 
4C 

VPI 

640X 200 0 0 2C 0 0 0 X 

AN X X X X X X 
80X25 

320X200 X X X X X 0 
l6C 

640X200 X X X X X 0 
4C 

Re ■ arks) 0 ---- ! ■ position Possible 
X ---- ! ■ possible 

320X 64QX Kanji 
200 200 40X 

l6C 4C II 
• 

X X X 

X X X 

X X X 

X X X 

X X X 

0 0 0 

0 0 0 

AH --- Alphanu ■ eric, Special Ch aracter 
AHK -- Alphanu ■ eric, Special Character, 
C ---- Color Katakana 

Figure 3-7 Co ■ binations for Superi ■ Pose 
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3.4 Display Function of VPl and VP2 

3.4.6. Video RAM and Display Screen Relationships 

The size of video RAM necessary to display graphics depends on 
what is being displayed. 

The following displays require two banks of memory, each of 
which is 8000 bytes: 

2 

Graphics mode 1 (160 X 200 dot 16 colors) 
Graphics mode 2 (320 X 200 dot 4 colors) 
Graphics mode 3 (640 X 200 dot 2 colors) 

,__ _______ 80 bytes/line----------1 

0000 1----------------"\ 004F I 
. ___, 

2000 1-===::::=======--=====:::===~T ~4F I 
~-

2 dots/byte 
4 dots/byte 
8 dots/byte 

Re ■ ark) The value in the rectangle indicates the relative 
address (Hex) of the video RAM. 

Figure 3-8 Video RAM and the screen (1 of 2) 
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3. Video Subsystem 

The following displays require four banks of aeaory, each of 
which is 8000 bytes. 

- Graphics ■ ode 4 (320 x 200 dot 16 colors) 
- Graphics ■ ode 5 (640 x 200 dot 4 co I ors) 

~------160 bytes/line--------! 

!in• 0 0000 1----------------l 009 F 

2 

3 

4 

t--.,,,.-,:'--------------i 3F3F 

I--:_,...,,'--________ --; 5F3F 

t--------------1 7F3F 

Re ■ ark) The value in the rectangle indicates the relative 
address (Hex) of the video RAM. 

Figure 3-8 Video RAM and the screen (2 of 2) 



3. 5 VP 3 Display Function 

3.5. VP3 Display Function 

VP3 is a video processor for Extension Video mode and is 
included in an optional Extension Video card. 

3.5.1. VP3 Text Display 

VP3 supports display of the following types of text 

Kanj i, Hiragana 
Zenkaku(Full-size) 16 x 16 dot, 40 characters x 25 lines 

Katakana, Alphanumerics, Special Characters 
Zenkaku(Full-size) 16 x 16 dot, 40 characters x 25 lines 
Hankaku (Half-size) 8 x 16 dot, 80 characters x 25 lines 

Vertical and Horizontal Grid lines 

Attributes differ between monochrome and color displays. 

Monochrome display attributes: 

MSB 

i 

I B 

6 5 4 3 2 l 

LSB 
0 

I us I HG I \"GI INT 1 RV I EH l ZN I 
I 
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Character 

" 0 "· · ·· · · Hankaku 
" 1 "· · · · · · Zenkaku 

When Zenkaku 
"0" ···· ·· 1st byte 
"1 .. ······ 2nd byte 

Re,·erse video 

Intensity 
Grid line ( vertical ) 

Grid Line ( horizontal} 

Underline 

Blink 



3. Video Subsystem 

Color Display Attributes: 

MSB 
6 4 3 ry - I 

I B I G I HG I \"G I R I R \" I 

. 

LSB 
0 

EH I ZN I 
I Character 

"o ········Hankaku 

" 1 "· · ·· · · Zenkaku 

\\'hen Zenkaku 

"O"······ 1st byte 

"l"' 2db ······ n yte 
Re,·erse Video 

Color : " 0 " for Red 

Grid line (vertical) 

Grid Line (horizontal) 

Color " 0 " for Green 

Color : " 0" for Blue 

Re ■ arks) 1. The co ■bination of bits 3, 6 and 7 ■ akes it possible 
to display 8 colors. 

2. Display is not possible when all of bits 2, 3, 6 and 
7 are "1". 
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3. 5 VP 3 Display Function 

3.5.2. VP3 Graphics Display 

In VP3 graphics display, the address space of A0000 - AFFFF (Hex) is 
allocated as the video RAM virtual addresses. 

VP3 supports the following two graphics ■odes: 

Mode 1 
Mode 2 

Mode 1 

360 x 512 dot 4 colors 
720 x 512 dot 2 colors 

Mode 1 graphics display has the following characteristics: 

360 horizontal x 512 vertical dot display screen 
4 out of 16 colors can be displayed at one tine 
46,080 bytes of memory are required, as the color is 
specified for each dot. 
1 byte specifies 4 dots. 

~!SH LSB 
- Ii 4 3 ? {) 
' J 

I'.\ l I'\ 11 P . .\ l P.\ ,1 P . .\ 1 P . .\ u PA I PAO 

1st 2nd 3rd 4th 

display display display display 

dot dot dot dot 
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3. Video Subsystem 

Mode 2 

Mode 2 graphics display has the following characteristics: 

- 720 horizontal x 512 vertical dot display screen 
2 out of 16 colors can be diplayed at one time 
46,080 bytes of ■ e ■ ory are required, as the color is 
specified for each dot. 
1 byte specifies 8 dots. 

MSB LSB 
7 6 5 4 3 2 I 0 

P . .\ O P • .\ 0 PAO PAO PAO PAO PAO PAO 

TT 8th dot 
7th dot 
6th dot 
5th dot 
4th dot 
3rd dot 
2nd dot 
1st dot 



3.5 VP3 Display Function 

3.5.3. Gate Array 

The VP3 gate array is contain~d in an optional Extension Video 
Card and the I/0 address is 3DD (Hex). The gate array has eight 
internal registers whose internal addresses are 00 - 07 (Hex). 
The internal registers perform various controls on VP3. 

Write to internal register 

Step 1 Read 

' , 
Step 2 

Write 

Step 3 
Write 

End ) 

Read (Du ■■ y) at I/0 address 30D (Hex) 

Write internal register address 
at I/0 address 30D (Hex). 

Write the internal register data 
vhich was specified in the above 
step 2 at I/0 address 30D (Hex). 
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3. Video Subsystem 

Register 0 

The internal address is 00 (Hex). Vhen any data are written 
in this register, a write to the internal register is made 
possible. 

Register 1 

The internal address is 01 (Hex). Vhen any data are vr i tten 
in this register, a write to the internal register is made 
i ■ possible. Registers other than the palette register are 
cleared. 

Register 2 

The internal address is 02 (Hex). 

MSB LSB 
/,/6/s/4/3l2I 1101 

I 

I 

Cursor mode selection ( Mono. text only) 
" 0 " : CRTC Cursor 

" I " : Character Box Reverse 
Display mode 
"0" . T . ext 

" I " : Graphics 

Synchronous Pulse 

" 0 " : impossible 

" I " : possible 

Video Pulse 

" 0" impossible 

" I " : possible 
Open 

Cursor Length 

" 0 " Hankaku length 

" I " : Zenkaku len1-:th 
Open 

~---------------Open 

In color ■ ode ("1" at bit 7 of Register 5), only "O" at bit 0 
is valid. 



3.5 VP3 Display Function 

Register 3 

This register contains the information for setting the color in the 
pa I et t e reg is t er . The intern a I address is 0 3 (Hex) . 

MSB .. LSB 
I 7 I Ii I ;i I I I 3 j 2 j I J (J j 

I 
I 

Bit 7, 6: 

00 Palette register 
01 Palette register 
10 Palette register 
11 Palette register 

0 
1 
2 
3 

l On tensity) 

R (Red l 
G (Green J 

B (Blue) 

Open ( 0 ) 

Open ( 0 ) 

Palette register address 

Palette register address 

The palette registers 0 through 3 can be used in 360 x 512 dot 
graphics display. The palette registers 0 and 1 can be used 
in 720 x 512 dot graphics display. 

Register 4 

The internal address is 04 (Hex). A write is perfor ■ ed against 
this register to make the clock available (any data will do). 
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3. Video Subsystem 

Resister 5 

The internal address is 05 (Hex). 

LSB 

l,/G/s/4/37271 )ol 

I 
I 

Resister 6 

The internal address is 06 (Hex). 

MSB LSB 

!,I 6l sl 4J 312111 ol 
l 
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G 
. -

G 
. -
l -

0 

rid line color 

rid line color 

rid line color 

rid line color 
pen 

pen 

B (Blue) 

G (Green) 

R (Red) 

I (Intensity) 

F oreground lntensih· 

(Color text, Mono-graphics) 

D is play 

" 0 " Mono. mode 

" 1 " : Color mode 

Reserved 

Reserved 

Reserved 

Resolution 

"0" : 360 X 512 dot 4 colors 

" 1 " : 720 X 512 dot 2 colors 

Reserved 

Reserved 

Reserved 

Reserved 



Register 7 

The internal address is 07 (Hex). 

MSB LSB 
111 slsl 4!3J2J1JoJ 

I I 

i 

Display Mode Selection 

Reserved 

Reserved 

Reserved 

Reserved 

3.5 VP3 Display Function 

Background color B (Blue) 

Background color G (Green) 

Background color R ( Red) 

Background color I (Intensity) 

The VP3 display mode is set by the combination of the bits as 
follows: 

1 . 
2. 
3. 

Register 2, bit 1 
Register 5, bit 7 
Register 6, bit 3 

-
cs 

Displny mode 

l\lono. Tt•xt 

Colo,· Text 

Mono. Graph1 

Color Graph 

Color Graph 

·----~---
l<'S (mode l l 

- -- - - -· . --
ICS (mode 2) 
--- --

X 

0 

0 

l 

l 

l 

y 

0 

1 

0 

l 

1 

X 
y 
z 

z 
-
-
-
0 

1 
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3. Video Subsystem 

3.5.4. Video RAM and Display Screen Relationships 

Two banks of ■ e ■ ory each of 23,040 bytes are used to display the 
following: 

- Graphics ■ ode 1 (360 x 512 dot, 4 colors) 
- Graphics ■ ode 2 (720 x 512 dot, 2 colors) 

90 bytes/line 

lin•O AOOOO A 0059 

ABOOO A 8059 

2 A005A 

s AB05A 

4 CJ 

509 D : ,:,,: 510 :1 • 

511 I IAD9FFI 

Re ■ ark) The value in the rectangle indicates the absolute 
address (Hex) of the video RAM. 

Figure 3-9 Video RAM and the screen (VP3) 
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3.6 CRT Controller 

3.6. CRT Controller 

The HD46505 is used as the CRT Controller (CRTC). It has 19 
accessible internal registers. One of these registers, the 
Index register, is actually used as a pointer to the other 18 
registers. It is a write-only register and the I/0 address is 
3D4 (Hex). In order to write data in any of the 18 registers, 
the Index register is first loaded with the necessary pointer. 
Then, the Data register is loaded with the information to be 
placed in the selected register. The data register is loaded 
from the processor by executing an OUT instruction to 1/0 
address 3D5 (Hex). 

The following are the relationships between the ■odes and the 
registers: 

Register 
\'P 1 & VP 2 \'P 3 
Text Graphics 

:-,; 0. Address 
Kanji Ai\ Low High Text Graphics 

20 x 11 40 ~ 11 40 X 25 80 X 25 Band Band 

RO 0 38 71 38 71 38 71 65 38 
RI 1 28 50 28 50 28 50 50 20 
R2 2 2F 5C 2F 5C 2E 5B 58 31 
R3 3 06 DC 06 oc 06 QC AC A6 

R4 4 OD OD IF IF 7F 3F IA 47 
R5 5 QA OA 06 06 06 06 02 00 
R6 6 OB OB 19 19 64 32 19 40 
R7 7 QC QC IC IC 70 : 38 19 41 
RS 8 02 02 02 02 02 i 02 03 03 
R9 9 11 11 07 07 01 I 03 13 06 ,__ __ --- -~ --
R 10 A 10 10 06 06 26 : 26 13 27 ---- ---•---- --
RI! B 11 11 07 01 07 I 01 14 07 ---··-·· -- - -
R 12 C 00 00 00 00 00 00 00 00 -- - .. . -- ·--- -
R 13 D 00 00 00 00 00 00 00 00 ----- - - ,.- ·- - --- . -
R 14 E _ 00 00 00 00 00 00 00 00 --•--- ------ •" 

R 15 F 00 00 00 00 00 00 00 00 -- 1-- ------- --
R 16 10 Light pen data (High .-\ddrt>ss I Read-on!,· ----- -- ·- - --- . 
R 17 11 l .ight pen data ( Low .\ddress) Read- only 

Remark) Al I register values ere given in Hexadecimal. 

Figure 3-10 Display and CRTC Register Value 
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3. Video Subsystem 

3.7. Light Pen Interface 

The I isht pen interface is designed for RGB I (Red, Green, B 1 ue, 
Intensity). Due to ti ■ ing differences depending on different 
display types, the rov/colu ■ n value returned fro11 the CRT may 
vary. These differences ■ ust be compensated for through 
softvare. 

The following show the light pen data read sequences: 

Start 

Read 
Status 

Read CRTC 
R 16, R 17 

Reset 
LP Strobe 
Latch 

End 

0 

Read 
Bit 
Bit 

I/0 
1 
2 : 

address 3DA (Hex) 
LP strobe latch 
-LP SW 

0 Light Pen switch is on. 
1 : Light Pen switch is not pressed. 

0 
1 

Light Pen is not lighted. 
Light Pen is lighted and address 
data are in R16 and R17 of CRTC. 

Write data in I/0 address 3D8 (Hex). 
(Any data will do.) 
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3. 7 Light Pen Interface 

Hardware Interface 

A I ight pen is connected to a five pin connector on the back of 
the syste ■ unit. 

5 

3 

4 

2 

( System Side) 

Pin No. 

l 

2 

3 

4 

5 

Signal 

+12 \' 

-LPENINPUT 

+sv 
-LPEN SW 

GND 

Figure 3 - 11 Light Pen Interface Connector (J 9) 
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3. Video Subsystem 

3.8. Video Subsyste ■ I/0 Addresses 

In Hative Mode, 1/0 addresses used by the Video Subsystem are 
initialized with the following but they can be changed by 
the software: 

Address -\9 .-\S .-\ i -\6 .-\5 .-\ ~ .-\3 .-\2 .·\ I :\0 Register 
(Hex.) 

:{ [) \ I I l I 0 l I 0 I 0 VPl/2 Gate Array 

3 [)8 I l I I 0 l I 0 I I Light Pen Latch Clear 

3 l)(" I l I I 0 1 I I 0 0 Light Pen Latch Set 

3[)\l,3!l'.? I I I I 0 I 0 X X 0 CRTC Index Register 
' 
I ' [1 ~ " D l; I J , .J 

13111.3[)3 I I I I 0 I 0 )( X I CRTC Data Register 

3Do.3Di 

3 DF I I I I 0 I I I I 1 Page Register 

3 Dll l I I 1 0 I 1 I () I \'P 3 Gate Arra,· 

X ="ci/A 

Figure 3-12 Video I/O Addresses 
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3.9 Hardware Interface 

3.9. Hardware Interface 

This interface provides power to an optional TV Adapter. The 
signal level is standard TTL but the audio output operates with 
a lV Peak-to-Peak signal biased at OV which can drive a 10 K Oh ■ 
or greater input i11pedance. 

Pin No. Signal I 1/0 
1 G:-.i• ·---
~ R 0 

' 
. 

8 2 I 

\o-----o oJ 0-··-0 

15 9 

3 ' -·ibY\C 0 
' 

~ ' -\·SY:\C 0 
' 

5 H - L. .~\t 0 
6 I 0 

lS}·stem Side) ' ' B 0 ' 
8 CNIJ -

! 9 r;\[i -
10 (; 0 
ll lW .1.IR 1.:'. ., >Cf.: 0 

' 
l~ ! - I~\" 0 ' 
J:l POT 1.·1., 1,·;,_ 0 
I~ .\t"P!l \ 0 

I ]j G:\D 
' 

Figure 3 -13 Display Interface (J15) 
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4. System Options 

The IBM 5510 system provides connectors on the syste ■ board 
for optional feature installation. In this Chapter, optional 
features and their connection to the syste ■ are described. 
I/0 devices can be connected to the Expansion Channel connectors. 
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4. System Options 

4.1. 64KB RAM Card 

To display 80 characters x 25 lines in text mode, or 640 x 200 
dots in 4 colors or 320 x 200 dots in 16 colors in graphics 
■ ode, the syste ■ RAM size should be expanded to 128KB through 
installtion of this option. This card consists of one board 
and connects to a 50 pin connector on the system board. 
(Only one 64KB card can be installed.) 
Vhen this card is inserted, the addressing aethod is changed. 
This ■ e ■ orY option uses the ODD memory space, while the system 
memory is decoded as the EVEN memory. Vhen an additional 128KB 
of RAM is installed, the addresses will again be changed. 
(Reference: 5.5 Memory Map) 
Me ■ory refresh is performed on the syste ■ board logic. 

Figure 4-1 64 KB RAM Card 
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4.1 64KB RAM Card 

The following are th e connector specifications for the JX 64KB 
RAM Card. 

Pin Pin Signal 
Signal (Al (Bl 

DO A1 B1 01 

D2 2 2 03 

D4 3 3 05 

D6 4 4 07 

+5V 5 5 +5V 

GND 6 6 GND 

AO 7 7 Open 

V1AO 8 8 V1A1 

V1A2 9 9 V1A3 

V1A4 10 10 V1A5 

V1A6 11 11 V1A7 

Open 12 12 Open 

-RAS1 13 13 CAS1 

-WEl 14 14 SPL1 

SAT1 15 15 AGPD 

VIDEO MEMR 16 16 GATE 

-DIS CASO 17 17 -DIS ED 

-LCG 18 18 Open 

GACO 19 19 GAC1 

GAC2 20 20 GAC3 

GAC4 21 21 GAC5 
GAC6 22 22 GAC7 

-64K CD IN 23 23 Open 
Open 24 24 Open 
Open 25 25 Open 

Figure 4-2 64KB RAM Card Connector Specifications (J6) 
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4. System Options 

I/0 refers to the view from the card side. 

Signal 

-RAS 

AO 

-DISABLE 
EDATA 

SATl 

GACO - GAC7 

DO - D7 

VlAO - V1A7 

VIDEO MEMR 

-AGDP 

-DIS CASO 

CASI 

-LCG 

GATE 

1/0 

I 

I 

I 

I 

0 

I/0 

I 

I 

I 

0 

I 

0 

I 

Description -----------------------------------------

Row Address Strobe. This timing pulse 
sets the row address for the RAM modules. 

Address line AO. When this bit is "1", 
the 64KB RAM card is selected. 

When the expansion RAM card is installed 
and the microprocessor is reading an odd 
byte of data, the expansion card tri
states the latch for an even byte of data 
on the system board using this line. 

This signal indicates that the expansion 
RAM card should latch up data from the 
expansion RAM into the attribute latch. 

These data lines contain VPl data fro ■ 
the attribute latch. 

Data lines DO - D7. 

These are multiplexed address lines and 
contain the row, column, and CRT 
addresses. 

This signal when high indicates that the 
video RAM is being accessed. 

This line when low indicates that a CPU 
RAM cycle is occurring. 

This line is used to disable the syS t e• 
board CASO when a system micropr~cessor 
write is occurring in the expansion 
RAM. 

Column Address Strobe 1 

This line is used to instruct ~he 
board that attributes or graPh~cs 
should be read from the expansion 
card. 

This line becomes the -LCG output. 
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Signal J/0 -----------

-WEl I 

SPLl I 

-64KB CDIN 0 

4.1 64KB RAM Card 

Description 
-----------------------------------

This line instructs the ■ e ■ ory that the 
a microprocessor write cycle is occur
ring. 

This line instructs the expansion RAM 
card to latch the data fro ■ the 
expansion RAM into the microprocessor 
latch. 

When a 64KB expansion RAM card is 
inserted, this line is low. 
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4. System Options 

4.2. 128KB RAM Card 

The 128KB RAM card expands the system's memory size by 128KB 
increments up to 512KB maximum. The 128KB RAM card plugs into 
the I/0 Expansion Connector on the system board or Expansion 
unit. This 11e ■ ory is 150ns dynamic RAM. Addres decode and 
refresh logic are included on this card. 
One card can be installed in the base system. When the Expan
sion unit is installed, a total of three cards can be installed. 
Vhen installing the 128KB RAM cards, an address decoder jumper 
should be connected. 

128 KB R:\M Jumper Address Address 
Card Range (English Mode) 

l I 00000 ~ I FFFF 20000~3FFFF 

2 2 20000~3FFFF 40000~5FFFF 

3 3 40000 ~ 5 FFFF 60000~7FFFF 

Figure 4-3 128KB RAM Card and Jumper 

When the 128KB RAM card is installed with the jumper, base 
■ e•o~y.a~dresses are Placed after the 128KB RAM addresses at 
~he initial self-diagnostic power-on test or system reset. lish 

he base ■ e ■ ory addresses, however will not change in Ens 
■ ode. ' 

(Reference: 2 · 2 -7 Expansion Channel, 5.5 MemorY Map) 
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4. 3 Extension Video Card 

4.3. Extension Video Card 

The Extension Video Card consists of 
Processor 3 (VP3), a 20MHz oscillat a gate array for Video 
RAM. Enhanced video function (Exte~r .and a 32K.B Expansion Video 
Possible when the Extension Video C sion Video ■ ode) beco ■ es 
Cartridge and the high-resolution d~

rd
' Extension Video Mode 

14" color) are installed. lSPlay (12" ■ onochro ■e or 

Figure 4-4 Extension Video Card 
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4. System Options 

The following are the connector pin assignments for the Extension 
Video Card: 

Signal 
Pin Pin 

Signal 
IA) 1B) 

V2AO Al Bl V2A1 

V2A2 2 2 V2A3 

V2A4 3 3 V2A5 

V2A6 4 4 V2A7 

-RAS2 5 5 -CAS2 

-WlOE 6 6 -WlOO 

GP10 7 7 32K CD IN 

VDO 8 8 VD1 

VD2 9 9 VD3 

VD4 10 10 VD5 

VD6 11 11 VD7 

VOS 12 12 VD9 

VD10 13 13 VD11 

VD12 14 14 VD13 

VD14 15 15 VD15 
+5V 16 16 +5V 

Open 17 17 Open 

GND 18 18 GND 

-SX03 19 19 NCCLK3 

DSPTO 20 20 CUSR 

VSYC 21 21 HSYC 
RA4 22 22 RA1 
RA3 23 23 RAO 
RA2 24 24 RPT3 

20M 25 25 ROR3 
DSPT3 26 26 RST3 
GRM3 27 27 OST3 
Open 28 28 OSC3 
Open 29 29 Open 
Open 30 30 Open 

GOO 31 31 GD1 

GD2 32 32 G03 
GD4 33 33 GD5 
GD6 34 34 G07 
GATEE 35 35 Open 
Open 36 36 RESET 

-IOW 37 37 JOR 
DO 38 38 01 
D2 39 39 03 
04 40 40 05 
06 41 41 07 
ousw 42 42 Open 
B 43 43 I 

-R 44 44 -G 
EHS 45 45 EVS 

Figure 4-5 Connector for Extension Video Card (JS) 

4-8 



1/0 refers 

Signal Name -----------

V2AO - V2A7 

VDO - VD15 

-RAS 2 

-CAS 2 

-\llOE 

-11100 

-GPlO 

-32K CD IN 

VDO - VD15 

-SX03 

NCCLK3 

DSPTO 

to the 

J/0 ---

I 

I 

I 

I 

I 

I 

I 

0 

1/0 

I 

0 

I 

I 

I 

I 

4. 3 Extension Video Card 

view from the card side. 

Description ----------- --- ------------------------------
These line~ are the multiplexed address of 
the expansion video RAM. 

Data I ines DO - D15 

Row Address Strobe. This 1 ine instructs the 
Extension Video Card to latch up the address 
on the first MPX'd address. 

Column Address Strobe. This line instructs 
the expansion VRAM to latch up the address 
on the second MPX'd address. 

This line instructs the expansion VRAM to 
write the even addresses of the expansion 
VRAM. 

This line instructs the expansion VRAM to 
write the odd addresses of the expansion 
VRAM. 

This line instructs the expansion VRAM to 
gate out the expansion VRAM on a read option. 

When an extension video card is inserted, 
this signal is low. 

Video RAM I/0 Data Bus line. 

When this signal is low, the VP3 gate array 
is selected. 

Inverted signal for"GATEE" (A35 pin) 

Display Ti ■ ing signal from CRTC. 
When high. the contents of VRAM read are 
displayed 

Video signal to display th e cursor. 

Synchro nous signal fro ■ CRTC 
Vertical 

h nous signal fro ■ CRTC 
Horizontal sync ro 
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S stem Options 4. y 

Signs!_~~!~ -----
RAO - RA4 

PRT 3 

20M 

RQR 3 

DSPT 3 

RST 3 

GRM 3 

DST 3 

csc 3 

GOO - GD7 

-RESET 

-IOV 

- IOR 

DO - D7 

J/0 ---
I 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

1/0 

Description --------- ---------------
These lines are raster add -
and are available in text re~ses 
are decoded and then the r:ote. 
displayed in a character bos :r 
Interlace mode is used. x ls 

-------------
from CRTC 
RAO - RA4 

to be 
determined. 

This line is a timing sign l 
which of the CRTC, CPU or; fto determine 
accesses VRAM2. e resh 

20MHz clock output 

This line is used to reset requests 
use to VRAMl and 2. for 

This line is used to correct the a cess 
timing from CRTC to VRAM. This si~nal 
is derived by delaying "DSPTO" (A20 Pin) 
by one character. 

RAS Time 

When VP3 is in graphics ■ ode, this signal 
is high. 

This line is used as a timing pulse to 
keep the timing of memory timing data 
with the character generator timing. 

This line is used as a chip select signal 
of a character generator. 

These lines are image data signals for 
screen display. 

System Reset Signal 

1/0 Write signal 

1/0 Read signal 

Data bus DO - D7 
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Signal Name -----------
DUSW 

-8 

-I 

-R 

-G 

EHS 

EVS 

..... 

-

I/0 ---
I 

0 

0 

0 

0 

0 

0 

4. 3 Extension Video Card 

Description ----------- -- ---------------------------------
When this signal is 
allowed. When lo 
EVS, -R, -G, -B, ~j 

high, VP3 operation is 
the signal lines EHS, 
float. 

Blue_signa! to CRT. Vhen consecutive 
vertical lines are displayed, the frequency 
becomes maximum. 
(10MHz: Applied the sa ■ e as the following 
-I, -R, -G) 

Intensity signal to CRT. 

Red signal to CRT. 

Green signal to CRT. 

When the DUSW signal is high and bit 2 of 
VP3 gate array register 2 is "1" 
(synchronous), the HSYHC signal is output. 

When the DUSV signal is high and bit 2 of 
VP3 gate array register 2 is "1" 
(synchronous), the VSYHC signal is output . 
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4. System Options 

4.4. Diskette Drive Adapter 

The diskette drive adapter consists of a singl t · t e sub and is connected to the sys em un 1 connector (30 ~board (card) 
signal cable. It is attached to the three disk Pin) by a 
through two kinds of signal cables. Power is Sette drives 
diskette drive via the diskette drive adapter Upplied to each connect or. 

The adapter uses the JPD765 or equivalent and 
Modified FrequencY Modulation (MFM). is designed for 

The following are descriptions of its components: 

DOR (Digital Output Register) 

The digital output register (DOR) is a write-o l 8 
used to control the three diskette drive n Y 
the diskette drives. The I/0 address is ;~t(~!x)~d 

MSB LSB 

1 7 16151413!21110\ 

Bit O 

Drive A Selection 
Drive B Selection 
Drive C Selection 

Open 
Open 
Watchdog Timer Enable 
Watchdog Timer Trigger 

Reset 

bit register 
selection of 

!D~ive A Selection) 
"~" ~ctiv~tes drive A signal 

eact1vates it and turns 
path and turns on the motor. 
off the motor. 

Bit 1 ~~~ive ~ Selection) 
activates dr1·ve B . I "O" d . s1gna 
eact1vates it and turns 
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path and turns on th e motor. 
off the motor. 



Bit 2 

Bit 5 

Bit 6 

Bit 7 

4.4 Diskette Drive Adapter 

"1" activates drive C signal Path and turns on the ■ otor. 
"0" deactivates it and turns off the ■ otor. 

(WATCHDOG TIMER CONTROL) 
"1" activates functions of WATCHDOG TIMER CYCLE and 

llows interrupts. 
!o" deactivates functions of WATCHDOG TIMER CYCLE and 
rejects interrupts. 

(WATCHDOG TIMER TRIGGER) 
BY alternating 1 and O being written, the ti ■ er cycle 
gets started. 

(reset) 
"l" resets diskette controller. 
"O" releases the reset status of the diskette controller. 

Watchdog Timer 

The Watchdog Timer (VDT) is a one-to-three second ti ■ er 
connected for output to IRQ 6 (Interrupt Level 6) of the 8259A 
PIC. The Watchdog Timer is used for the syste ■ unit to watch 
the stopped status of the adapter. 

Diskette Controller 

There are two kinds of registers: 

Register i 1/0 Address 
t------- ---- ----

F4 Status Register 

Data Register 
------- ' l_ __ F 5 

----' 

S t atus Register 

'!'he 8-bit status register which can be read contains the status 
infor 11 ation of the Diskette Controller. 

Data Register 

Data trans 111 issi"o b t the diskette and the CPU are perfor ■ ed 
throu h . n e ween d nd t h" h are tg this 8-bit data register. Co11 ■ an s a para ■ e ers w 1c 
tell rans11itted between the CPU and the diskette controller are 

l>orari)y stored in this resister. 
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4. System Options 

. ·derations Programming Cons 1 

Th d . k tte controller is initialized with the • 
1. e is e stem power up. Paramet fol lowing 

parameters after SY. h • ers are stored 
in the addresses which t e interrupt vector IE (Hex) 

indicates. 

Parameter Remarks 
Contents (Hex) 

Sector Size 0 2 512 Bytes/Sector 

Sector Count 0 9 Sectors/Track ( 9 sector) 

Head Unload I Always ' I ' (32 ms) 

Head Step Rate E 4 ms/step 

Head Load Time 0 1 Minimum Head Load Time ( 4 ms) 

Format Gap 5 0 

Write Gap 2A 

Non-DMA Mode 0 1 

Fill byte for Format I 9 

2. BIOS uses the following commands for the diskette drive 
adapter. 

SPECIFY 
SEEK 
RECALIBRATE 
SENSE INTERRUPT STATUS 
SENSE DRIVE STATUS 
READ DATA 
WRITE DATA 
FORMAT TRACK 

3. Head Load 

Vhen a diskette is correctly inserted in a diskette driv~ d 
and the drive is selected, the head is auto ■ atica l lY loa e · 
Programming for head load 1·s therefore, not necessarY · 
R ' o 5 sec-ead/Vr i te commands cannot be accepted until after • 
onds of head load. 

4 • Interrupt 

The system h h interrupt 
1 1 

s ould not allow other interrupts tan Th·s is 
deve 6 (IRQ6: used by diskette drive adapter). 1 di 

u: to th e st rict time limitations during diskette rea 
write. 
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Figure 4-6 

Unit Power 
System 

PJ7 

To the System Board 

+5V 
JW43 +12V 

P43 

System Boa rd 

J3 
Signal Cable 

J43 

J45 

J46 

J22 

J21 J23 

4.4 Diskette Drive Adapter 

Drive A 

3.5 

Drive B 

3.5 

Cooling Fan 

Drive C 
------, ,- I 

I 
Diskette 
Dri ,·e 
Adapter I I .-----ii,171 I 

Expansion 
llnit Power 

P38 

To Expansion Board 

.JW39 +5V 

I I 

I I 
I 

I I I r-----1,--
1 I I I 

I I 
IL_L 
L--~ 

' 

5. 25 I 

3.5 

I 
I 

1 
I 
I 
I 
I 
I 
I 

+12V 
P39 J39 J40 J4 I J42 

Terminal Board 

~------J 

Cooling Fan 

Figure 4-6 Diskette Drive Connections 
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4. System Options 

Interface Connector 

The adapter is provided with the signal cable connector and 
power-supply connectors. 

J43 J44 
2 -----. 33 

[[~45 

-----· I 2 J23 34 
4 1 33 ·-----· 

Al7 I I -----· 
2 J22 34 

817 

ii J46 4 

" II 
'' J21 

JI 
Al Bl 

J21 . Signal Cable Connector . 
J22 . Signal Cable Connector (Drive A, B) . 
J23 . Signal Cable Connector (Drive C) • 
J43 . Power-supply Connector (From the Power Unit) . 
J44 Power-supply Connector (To the Cooling Fan) 
J45 . Power-supply Connector (To the Drive A) . 
J46 . Power-supply Connector (To the Drive B) • 

P f the P ower unit 
over or the diskette drive C is supplied fro ■ 

in the Expansion Unit. 

Figure 4-7 Th • dapter e connector on the diskette drive 8 
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rface 
System Inte 

4.4 Diskette Drive Adapter 

is connected using the dedicat 
The adapter(J3) on the system board. Fol Io!~ncgabarlee 
connector nd their descriptions: 
assignments 8 

to the 
the pin 

Pin Pin Signal 
Signal IA) (B) 

Al 81 D1 
DO 2 03 2 
02 3 D5 
04 3 

4 4 D7 
06 

5 5 Al 
AO 

6 6 A9 
A2 Open 
Open 7 7 

IOR 8 8 IOW 

RESET 9 9 GND 

DSKTINTR 10 10 GND 

-Foe cs 11 11 GND 

GNO 12 12 GND 

+5V 13 13 GND 

+5V 14 14 GND 

+5V 15 15 GND 
-FDC CD IN 16 16 GND 

Figure 4-8 Connector for Diskette Drive Adapter (J3) 
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4 . System Options 

I/0 refers to 
from the card side. the view 

Description 
Signal Na•~--------------

I/0 --- ----------------------------------
D7 - DO I/0 

AO - A3 I 

-IOV I 

-IOR I 

-RESET I 

DSKT INTR 0 

-FDC CS I 

A9 I 

These eight lines fora a bus 
through which all commands, status 
and data are transferred. 

These lines are address lines 
used in register selection. 

Data are written in the register by 
the trailing edge of this signal. 

This line is used to read the 
contents of the register. 

This line is used to reset the 
controller and to clear DOR. 

This line becomes "high" by tiae-out 
of WATCHDOG TIMER. 

This line re ■ ains "low" 
CPU perfor ■ s read/write 
diskette drive adapter 

Address line A9. 
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4.4 Diskette Drive Adapter 

Drive Interface 
are provided on the card 

Tvo connect~rs One is for the two di kfor connection to the 
diskette ~riVFfg. 4 - 9, I of 2) and t~eette drives in the 
system unit. ( in an Expansion unit (F' other is for the 
d!skette driv~ standard TTL levels. lg, 4 - 9, 2 of 2). 
Signals are 8 

Adapter 

Signal 

INDEX 

Motor ON B 

Drive .::;elee1 :\ 

Drive Selec-: B 

Motor ON . .\ 

Dirt'<'tion 

St<>p Pulse 

Writ<' Uata 

\\" ~ill• Enable 

Tr,.u.·:... u 

\\ r::,· Protf'<'t 

R<>ad Data 

St>lecr Ilea,! 

Drive A 

CN 2 
Pin 

8 

1<1 

12 

I~ 

16 

18 

20 
?? 

~-I 
., --" 
~l' 

J\) 

:l:.'. 

Adapter 

CN I 

Pin 

8 

Drive B 

CN 3 

Pin 

t! 
10 

~r 10 
12 12 
14 14 Cl\_ 16 16 
18 18 
20 20 
22 ?? --
24 2-l 

26 26 

28 ~~ 

30 30 

32 oo .,_ 

Re•arks) 1, Odd number pins fro ■ 5 through 33 are GND, and pins 
1 through 4 are open. 

2. CN2 is connected to drive A, vhile CN3 is connected 
to drive B. 

Figure 4-9 2) 
Diskette Drive Signal Cable (1 of 
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4. System Options 

Adapter 

Signal 

INDEX 

Open 

Drh·e Selec-1 C 

Open 

Motor ON C 

DirPC1ion 

Step Pulse 

Write Data 

\\" rite Enable 

Tra~k 0 

\\"rite Protect 

Read Data 

Selec-t Head 

Adapter 

CN 4 
Pin 

8 

IO 

12 

14 

16 

18 

20 

22 

24 
26 
28 

30 

32 

Drive C 

CN 5 Drive-side 

Pin Signal 

8 

10 

12 

14 

16 

18 

20 
22 

24 

26 

28 

30 

32 

INDEX 

Open 

Drive Select 

Open 

Motor ON 

Direction 

Step Pulse 

Write Data 

Write Enable 

Track 0 

Write Protect 

Read Data 

Select Head 

R k) GND a nd pins e ■ar s 1. Odd nu ■ber pins from 5 through 33 are • 
1 through 4 are open. 

2. CN5 is connected to drive C. 

Figure 4-9 Diskette Drive Signal Cable (2 of 2) 
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4.4 Diskette Drive Adapter 

I/0 refers to the view from the adapter side. 

Signal 1/0 --------------

-DRIVE SELECT 0 

-MOTOR OH 0 

-STEP PULSE 0 

-DIRECTION 0 

-WRITE DATA 0 

-SELECT HEAD 0 

-INDEX I 

-VRITE PROTECT 0 

-TRACK 0 I 

-READ DATA I 

-WRITE ENABLE 0 

Description -----------------------------------

This line is used to select the 
diskette drive. 

This line is used to turn on the 
drive motor. 

This line is used to ■ ove the head 
by 1 cylinder. 

This line is used to set the ■ oving 
direction of the head. Vhen this 
line is low, the head aoves inward. 

When VR ITE EH ABLE (pin 24) is low, 
the change of the signal is written 
on the diskette. 

\/hen "high", diskette side 1 is 
selected : \/hen "low", diskette 
side 2 is selected. 

Each ti ■ e the diskette goes round, 
one pulse (index pulse) is issued. 

This line is used to indicate that 
the diskette is write-protected. 

This line is used to indicate that 
the head is located at track 0. 

The selected drive aust supply a 
pulse on this line each ti ■ e when 
■ agnetic flux change is encountered 
on the diskette. 

When "low", a data write to the 
diskette is possible. 
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4 • System Options 

Pover Supply Connector 

The power supply connector provides each drive with direct current 
fro ■ the pover unit. It also provides th e cooling fan with +12V. 

Pin l\o. Signal Pin No. Signal 

I + 5 V 1 GND 

2 GND 2 + 12 V 

3 GND 
4 + 12 V 

J44 

J43, J45, J46 

Figure 4-10 Power Supply Connector on the Diskette Adapter 
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4.5 Diskette Drive 

4.5. Diskette Drive 

By installing an optional diskette drive, the IBM 5510 can be 
expanded to include a maximum of three 3.5" diskette drives 
or two 3.5" and one 5.25" diskette drives. Both 3.5" and 
5.25" diskettes have the sa ■ e format and have the following 
characteristics: 

- Double-sided double-density 
- 80 tracks per side 
- 9 sectors per track 
- 512 bytes per sector 
- Seek ti me 411s per track 
- Write-protect sensor 
- Cooling fan 
- Track 00 sensor 
- Index sensor 
- +5VDC, +12VDC used 
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4. System Options 

4.6. TV Adapter 

The TY adapter includes the RF Modulator and allows an ordinary 
TY set to be used as a display by getting the RGBI direct video 
signal through the encoder and 11odulating it to the frequencies 
of channe I 1 or channel 2. 
The adapter has two switches, one for changing the channel 
(channel 1 or 2) and the other for color mode (B/W or color) 
The RF ■ odulator output is automatically directed to the TV 
set at the t i ■ e of system power-on. When the system unit is 
turned off, the normal TV broadcasting signal is received. 
Encoder output beco ■es the external output as a composite video 
signal. 

3.58MHz II 
Composite Video Signal 

COLOR CLOCK 

R 

G 

B 

-H.SYNC 

B/W Color 

0/ 

-V.SYNC'>-C--...J 

Channel 
2 

1 O 

Channel 

RF Converter · 

AU>IO>----------_J 

12 
+12V)>---

GND) 1,15 

To Antenna 

To TV Set 

Composite Signal 

Figure 4-11 TV Adapter 
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4. 7 Keyboard Cable 

4. 7. Keyboard Cab 1 e 

The IBM 5510 Cordless Keyboard can be attached to the JX using 
the optional Keyboard Cable. When the keyboard cable is 
connected, the signal level of -CBL CONNECTED beco ■ es ftlowft 
(0 Volt) and the system unit's infrared (IR) receiver circuit 
is disabled, allowing keyboard input via the keyboard cable. 

(. +5V ;) 1 

(: FG )) 2 

Keyboard 

G~ 
GND ;,) 3 System Board 

- CBL KBD DATA ;,) 4 

- CBL CONNECTED -~ 5 

~-!,D.'J):DII ===:::::::,g;J)'j)JJ))»J 

Figure 4-12 Keyboard Cable 

3 

5 
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System Options 

. RS-232C Card 

RS-232C card allows asynchronous communication under the 
~gra ■ control. It contains an INS8250A LSI chip. 

Address AO -A 2 

Data Bus 

Interrupt Signal 

Clock 

(1 . 7895MHZ) 

Control Signal 

. 

- 8250A 

Figure 4-13 RS-232C Card Block Diagram 

-

-

EIA ,.... 
DRIVER 

EIA i---
RECEIVER 

25 Pin 
Connect or 

The following is a standard send/receive data format of asynchronous 
communications: 

DO DI 02 03 04 05 06 07 

i l 
Mark Start · Parity Stop ~lark 
Status Bit Bit Bit Status 

Figure 4-14 Asynchronous Communication Data Format 
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4.8 RS-232C Card 

Following are the programming considerations and the necessary 
data for use with the IBM JX. 

1. When a diskette read/write is performed, asynchronous 
communications can not be made. (Interrupts are prohibited.) 

2. The speed of asynchronous communication is up to 4800 bps. 
A speed below 1200 bps is recommended when keyboard data are 
received. 

3. Consecutive I/0 operations to the 8250A should 
view of the necessary I/0 time for the 8250A. 
more than 15 clocks is necessary. 

4. The hardware interrupt level is "3". 

not be made 1 n 
An interva 1 of 

5. 8250A pin 34 (OUTl) and pin 31 (OUT2) are not used. 

6. 1/0 addresses are as follows: 

1/0 Address 
(Hex) Register 

TX Huffer 

DLAB Status 

IJL.\B=" (Write) 

2 F1-, RX Huffer IJLAB ~11 (Read) 

2 F~ Di,·is<>r Latch(LSB\ DLAB- 1 

2 F!• llivisur Latch( MSB \ OLA B- 1 

2 F!l Interrupt Enable Register OL:\B "'' 

:! F ·\ lntt'rrupt Identification 

-~I_.,. 

! Fl l 

''.Fl•: 

~1ndl'm (\1ntr\•\ tlc~i:-:ter 

l.ine Satus Rt>gister 

Modem Status Register 

., F 1 · Snatch HegistPr 

Figure 4-15 8250 l/0 Addresses 
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4. System Options 

7. The following Asse ■ bler language progra ■ initializes the 
8250A. Operating conditions are: 

- 1200 bps 
- 8 bits 
- 1 stop bit 
- Odd parity 

Sa ■ ple Progra ■: 

PROC 
HOV 
HOV 
OUT 
JHP 
HOV 
NOV 
OUT 
JHP 
HOV 
HOV 
OUT 
JHP 
HOV 
HOV 

OUT 
JHP 
NOV 
IN 
ENDP 

NEAR 
AL,808 
DX,2FBH 
DX,AL 
$+2 
DX,2F8H 
AL,5DH 
DX.AL 
$+2 
DX,2F9H 
AL,OOH 
DX.AL 
$+2 
DX,2FBH 
AL,OBH 

DX,AL 
$+2 
DX,2F8H 
AL,DX 

. SET DLAB=l ' • To Line Control Register ' 
1/0 Delay 

• LSB of Divisor Latch ' • LSB Value • 
• 1/0 Delay ' ; MSB of Divisor Latch 

; 1/0 Delay 
; Line Control Register 
; 8 Bits/Word, 1 Stop Bit, 
; Odd Parity, DLAB = 0 

; 1/0 Delay 
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4.8 RS-232C Card 

8. RS-232C card connector specifications are as follows: 

Signal 
Pin Pin 

Signal 
IA) (Bl 

DO Al B1 D1 
D2 2 2 03 
D4 3 3 D5 
D6 4 4 D7 
AO 5 5 Al 
A2 6 6 A9 

-SERIAL CD IN 7 7 Open 

BAUD CLK 8 8 RESET 

SERIAL INTR 9 9 -8250CS 
-IOR 10 10 -IOW 

Open , , 11 Open 

+12V 12 12 -12V 
Open 13 13 Open 

+5V 14 14 +5V 
Open , 15 15 Open 

GND 16 16 GND 

Figure 4-16 RS-232C Card Connector (J 8) 
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4. System Options 

Signal Na ■ e ---------------
DO - D7 

A0,1,2,9 

-SERIAL CD IN 

BAUD CLOCK. 

RESET 

SERIAL INTR 

-8250 cs 
-IOR 

-IOV 

1/0 

1/0 

I 

0 

I 

I 

0 

I 

I 

I 

Description ---------------------------------
Data Lines DO - D7. 

Address Lines AO, Al, A2, and A9. 

When an RS-232C card is inserted, 
this signal becomes "low". 

1.7895 MHz Clock input. 

Signal for RS-232C card reset. 

Interrupt request signal. 

8250 LSI Chip Select Signal. 

I/0 Read 

l/0 \!rite 

9. This card provides an EIA RS-232C electrically compatible 
interface for connection to external devices. 

Pin !\o. Signal Name Signal Level 

2 TRAKSMIT DATA Valid signal levels for 

3 RECEIVE DATA 
all pins except 1 and 7 
are: 

4 REQUEST TO SEND +: + 3 V-+ISV 

5 CLEAR TO SEND - : -3V--15 V 

6 DATA SET READY 

7 GND 

8 CARRIER DETECT 

20 DATA TERMINAL READY 

1 FG 

Figure 4-17 RS-232C External Interface 
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4.8 RS-232C Card 

10. Baud Rate Generator 

The baud rate generator which resides within the 8250A generates 
the clock signal that is the basis for data transfer speed (baud 
rate) by dividing the 1.7895MHz clock input by the progra ■■able 
divisor. 

The output clock frequency of the baud rate generator should be 
set with the Product of 16 multiplied by the baud rate. 
The divisor of the baud rate generator is calculated as follows: 

I 

Divisor = (1. 7895Xl0') . (Baud RateX16) 

Sample: 

Required Divisor Value 
Variance Baud Rate ( Hex) 

50 88D 0.006 

7-::, 5D3 0.017 

I I <i 1:\1 0. ,)23 

131.5 167 0.05~ 
I :;r, 12C \•.050 

300 175 \l.()50 

ti< )0 OB.\ (1.no 
} ~(_Ill 05D ,, . 218 

I Xllll 03E 0.211' 
~lldl! 03B \l. 140 
2Hlll ,'2F I l'.855 
,h ~(It I lll F I 

\1. ~ 18 

L ' 1~\ld \I\ 7 l.~91 
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4 . System Options 

4.9. RS-232C Cable 

This IBM 5510 optional feature is provided with a 25-pin. "D" 
shaped connector. The cable is used to connect the RS-232C 
card with serial and asynchronous communication devices. 

14 

0 O O O O O O O O O 0 

0 0 0 0 0 0 0 0 0 0 

13 

0 

2!i 

(Reference: 4.8 RS-232C Card) 

Figure 4-18 RS-232C Cable 
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4.10 Display 

4.10. Display 

There are three types of displays: 

- 12" Color Display 
- 12" Monochro ■ e Display 
- 14" Color Display 

The 12" Monochrome or 14" Color 
in Extension Video Mode. These 
work in all operational modes. 
in Native and English modes. 

display is required for operation 
are dual-scan displays and they 
The 12" color display can be used 

Their characteristics are as follows: 

Contents 12" Color 14" Color ' 12" Mono. ' I 
Video Frequency 14.318 MHz 20.000 MHz . 20.000 MHz I 

I I 

1 
14 .318 ;\!Hz l 14.318MHz 

Vertical Scan i 59.92 Hz 176.68 Hz '. 76.68 Hz ' 

I I 59.92 Hz • 59.92 Hz ! 
Horizontal Scan i 15.700KHz i 2I.930KHz . 21.930 KHz 

I : 15.700KHz ; 15. 700 KHz : 
No. of Colors --- -

I 

: 16 Color ; 16 Color ' Grav Scale 16: . ' 
Dots (Graphics) j 640 X 200 

I 

: 720 X 512 * ' 720 X 512 *' I I 
I \ 640 X 200 : 640 X 200 ' --•--- - I 

Dots (Text) I 640 X 200 : 720 X 525 * . 720 X 525 *I ' 
' I 640 X 200 '. 640 X 200 I Characters ( Hankaku) I 80 X 11 

I 
80 X 25 80 X 25 I I 

I I 80 X 11 ' 

I 

' 80 X 11 I 1--- ·- -- - ----- -

i 
Character Box 8 X 18 9 X 21 I 9 X 21 I ( Hanknku) 8 X 18 8 X 18 I I ---- .. . 

' 

Remark) * is for Extension Video l\fode. 
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4. Syslem Oplions 

4.11. CMT Cable 

The CMT cable connects the syste ■ unit with a cassette 
recorder. Connector pin assignments are as follows: 

Gray 

'---...... GNDil' 

MIC DATA OUT(51 

GND( 1 J 

MOTOR CTL161 

CASS MTR CTRl7l 

Figure 4-19 Cassette Cable Pin Assignments 
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4.12 Joystick 

4.12. Joystick 

The joystick is an input device with the location control 
function indicated in X/Y coordinates. It consists of two 
switches and two potentiometers. By ■ oving the operational 
stick vertically (Y coordinate) or horizontally (X coordinate), 
each potentiometer varies within a range fro ■ 0 to 100K Oh ■ s. 
A maximum of two joysticks can be installed and they are con
nected to connector J13 (joystick 1) and Jl4 (joystick 2). 

+ 5 15) -<-:-------..----~ 
Rx 131 --<-~------~ X Coord. 

"' IOOK.Q 
Y Coord. 

RY t4i --<.:~~----------<>::"'--:i- IOOK.Q 
Switch 1 _J_ 

sw111:-< 

SW212i--< 
Switch 2 <>-;---, 

G N D161 --<~(-------------' 

Y Coord. X Coord. 

~ 

Switch I 

6 

Figure 4-20 Joystick 
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4. System Options 

4.13. Expansion Board 

The Expansion Board is connected to the 1/0 channel via the 
expansion adapter. There are five 64-pin connectors on the 
board. The Pin assignments are the same as those for the I/0 
channel. (Reference: 2.2.7 Expansion Channel) 

5 
4 

Power Connector 

Pin l\o. Signal 

1 GND 
2 GND 
3 +5V 
4 +12V 
5 -12V 

Figure 4-21 Expansion Board and Pin Assignments 
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4.10 Expansion Unit 

4.14. Expansion Unit 

The expansion unit contains a power unit whose power capacity is 
the same as that of the system unit. An expansion board and 
diskette drive C (either 3.5" or 5.25") can be optionally 
installed. Alternating current is supplied fro ■ the connector 
on the syste ■ unit. 

Figure 4-22 Expansion Unit 

4-37 



) 

) 

) 

5. Software 

This chapter contains information about syste ■ software, 
especially information about putting BIOS to practical use. 
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5. Software 

5.1. Software Structure 

The IBM 5510 is utilized by the FORTRAN, PASCAL, ASSEMBLER, and 
BASIC progra• ■ ing languages in Native or Extension Video mode. 
BIOS is the interface between software and hardware. 

Applitation I 

2 

r---------------13 
5 

4 

------------------ --- _ High le,·el 
Language 
Interface 

FORTRAS PASCAL 

I Co,opilor I Compiler 

DOS 

MACRO 

ASSEM
BLER 

BASIC 

lnltrpreter 

- DOS function Calls 
interface 

-------------------- --- BIOS 
lnter(ace 

I ..----- BIOS 
!KAIOI Dictionard 

- Hardware 
-------------------- --------- (ntedace 

KA!\JI ROM 

S•rial 1/0 K•~bo,rd 

HARDWARE 

0 
Oishue 
driH 

0 0 
Casseue 

Sound 

)j 
Application 1: by Assembly Language or High level Language using 

Application 
Application 
Application 

hardware interface 
2: by Assembly Language using 
3: by Assembly Language using 
4: by High level Language 

Fisure 5-1 Software structure 
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5.2 System Software 

5.2. System Software 

The Basic Input/Output System (BIOS) of JX Native ■ ode resides 
in ROM on the system board and provides device level control 
for the major l/0 devices in the system. In Extension Video ■ ode, 
the initialization routines, video 1/0 and keyboard 1/0 routines 
are replaced by code which resides in the optional Extension 
Video mode cartridge. The other BIOS routines are shared with 
Native mode. In English mode, the initialization routines 
are replaced by code which resides in the optional English ■ ode 
cartridge. The value at address FFFFE indicates whether English 
mode or one of the other two modes is currently active. 

Mode Contents of Address FFFFE (Hex) j 
1---------------t--------------' 

English mode FD (Hex) 

l\:ative mode / Extension Video mode ED (Hex) 

Distinction between Native or Extension Video ■ ode is ■ ade 
possible by reading the AL register after issuing INT 11. 

Bit 5,4 
1 0 
0 1 

in AL 
Extension video mode 

: Native mode 

Figure 5-2 shows a map of.syste ■ software routines in ROM. 
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5. Software 

English mode 
D0000 r--- --- 7 

D 8000 I l 
: I 
I I 
I I 
I I 
I I 

EOOOO: I 
ESOOO 

English mode 

BASIC 

FOOOO 
English mode 

BIOS 

English mode 

BASIC 

English mode 

BIOS 
FFFFF 

Native mode r-------, 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

Native mode 

BASIC 

Native mode 

dictionary 

Native mode 

BIOS 

Figure 5-2 System Software Map 
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r-------, 
I I 

Extension 
Video mode 
BIOS 

Extension 
Video mode 
BASIC 

Native mode 

BASIC 

~ative mode 

dictionary 

:'\ative mode 
BIOS 
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5. 3 BIOS Usage 

5.3. BIOS Usage 

Access to BIOS is made through the software interrupts. 
All data and parameters passed to and from the BIOS routines go 
through the registers of the MPU(8O88). 

If a BIOS routine supports several possible functions, the AH 
register indicates the desired function. 

For example, the following code can be used to set or to read the 
time-of-day. 

To set time-of-day: 

MOV 
MOV 
MOV 
I HT 

AH, 1 
ex. [HIGH COUNT] 
DX, [LOIi COUNT] 
lAH 

function is to set ti ■ e-of-day 

software intrrupt 

To read time-of-day: 

MOV 
INT 

AH, 0 
lAH 

( CX and DX get values of TOD ) 

function is to read ti ■ e-of-day 
software interrupt 

Generally, the BIOS routines save all registers except for AX 
and the flags. 

BIOS Progra ■ming Guidelines 

1. To invoke the BIOS code use Software interrupts. 
Do not 'hard code' BIOS addresses into applications. The internal 
workings and absolute addresses in BIOS are subject to change 
11ithout notice. 

2. When any error is detected in diskette operation, the 
diskette drive adapter ■ ust be reset before retrying the operation. 
A specified number of retries should be required on diskette "read" 
to insure that the problem is not due to motor start-up. 

3. \lhen altering I/O port ·bit values, change only those bits 
which are necessary to the current task. Upon completion, restore 
the original environment. Failure to adhere to this practice ■ aY 
cause incompatibility between present and future syste ■ s. 
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5. Software 

The following are the BIOS interrupt vectors explained in this 
chapter. 

Vector Address 

40-43 
44-47 
48-4B 
4C-4F 
50-53 
54-57 
58-5B 
5C-5F 
60-63 
64-67 
68-6B 
6C-6F 
10-13 
74-77 
78-7B 

Type of 
Interrupts 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
lA 
lB 
lC 
lD 
lE 
49 
7A 

5-6 

Function 

Video I/0 
System configuration 
Memory size definition 
Diskette I/0 
ASYNC port I/0 
Cassette I/0 
Keyboard 1/0 
Printer 1/0 
Resident(ROM) BASIC 
System reset 
Time of Day 
Keyboard Break address 
Timer 
Video parameter 
Diskette Parmeter 
Conversion table 
Dictionary pointer 

• 
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5.3 BIOS Usage 

Application Program 

BIOS Interrupts 
e.g. "ll\Tl0" 

DOS Function Calls BASIC 
e.g. "J:---;T 21" e.g. COLOR 1 Statement 

Software 
Interrupts 

Hardwan· 
Interrupts 

NMI 

! i -·-1 i ; 
r----~----, I r--'--------, 

-~ ~ it ~ . . . .. .
1 

BASIC 
/ t '--... Interpreter 

I 
--------------

\ L====::;::;;;::======- ! ~--::;:::,-:-------
\ 

IBM BIO. COM 

BIOS 

; Diskette dri\"e 
' 

~ I 
/'✓ 

I 

/ 
Timer 

CRT Joystick 
E3 
Cassette 
Tape Recorder / , 

Parallel 1/0 
Serial 1/0 D e.g. Printer 

Figure 5-3 Softvare Interrupt Architecture 
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5. Software 

5.3.1. Native Mode BIOS Interrupts 

TYPE 10 Video I/0 • 
This vector points to the the code to be executed when video 1/0 
operation is needed. The function performed depends on the 
value placed in the AH register. 

( AH ) = 0 . SET MODE The AL register is used to set the • 
desired video display mode. 
When AL bit 7 is "1 " • VRAM contents 
are not cleared. 

( AL ) MODE 

0 40X 25 16 color ANK 
1 40X 25 16 color ANK 
2 80X 25 16 color ANK 
3 80X 25 16 color ANK 
4 320X200 4 color (40X25 AHK) 
5 320X200 4 color (40X25 AN K) 
6 640X200 2 color (80X25 AHK) 
7 Not used 
8 160X200 16 color (20X25 AHK) 
9 320X200 16 color (40X25 ANK) 
A 640X200 4 color (80X25 AHK) 
B Not used 
C Not used 
D Not used 
E Hot used 
F Not used 

10 20X 11 8 color KJ 
11 20X 11 8 color KJ 
12 40X 11 8 color KJ 
13 40X 11 8 color KJ 
14 320X200 4 color (20Xl 1 KJ) 
15 320X200 4 color (20Xl 1 KJ) 
16 640X200 2 color (40Xl 1 KJ) 
17 Not used 
18 160X200 16 color (lOXl l KJ) 
19 320X200 16 color (20X 11 KJ) 
IA 640X200 4 color (40Xl 1 KJ) 
1B 640X200 16 color (40Xl 1 KJ) 

REMARKS) 
AHK : Alphanumeric, Special character, Katakana 
KJ Kanji 

• 

5-8 



( AH ) = 1 

J 

( AH )= 2 

, 
( AH ) = 3 

( AH )= 4 

) 

' 

5.3 BIOS Usage 

Set cursor type. The cursor type is specified 
by the folloving bits in the CX register: 

Bit 14,13 = 00 
= 01 
= 10 
= 11 

Blinking is not 

Non-B 1 ink 
Non-Display 
Blink at 4 times per second 
Blink at 2 times per second 

supported in graphics ■ ode. 

Bit 12-8 

Bit 4-0 

Start line of the cursor in a 
character box 
End line of the cursor in a 
character box 

Set Cursor position. The cursor position 
(row.col) is specified by values in ( DH,DL ). 
A sub page (16 KB page is further separated into 
1 KB or 2 KB units) is specified in (BH). 
In graphics ■ ode,a sub page is set to 00 in(BH). 
(0,0) indicates the home (upper left) position. 

Read cursor position. When sub-page nu ■ ber is 
specified in (BH), the current cursor position 
(DH=rov,DL=col ) and the cursor type (CH,CL) 
are read in. 

Read Light pen position. 
(AL)=0 : Light pen switch is not pressed. 
(AL)=l : Valid light pen value is in registers. 
(DH,DL) light-pen position (rov,col) 
(CH) raster value (0-199) 
(BH) column value (0-319,0-639) 
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5. Software 

( AH ) = 5 

( AH ) = 6 

( AH ) = 7 

( AH ) = 8 

Select active page. 
(AL) =00-0F : sub-page ( 16 KB page is further 
separated into 1 KB or 2 KB units ) is specified. 
(AL)=80 Read CRT/CPU page-registers 
(AL)=81 Write the contents of (BL) to CPU 

page-register. CPU page mode is 
specified in (CL). 

(AL)=82 Write the contents of (BH) 
to CRT page-register 

(AL)=83 Write the contents of (BL) and (BH) 
to CPU and CRT page-registers. 
CPU page mode is specified in (CL). 

Scroll display upward. (CH,CL) specifies the 
upper left corner of the portion to be scrolled 
(CH=row,CL=column). (DH,DL) is the lower right 
corner(DH=row,DL=column). AL is the number of 
lines to be scrolled. BH holds the attributes 
for the space left. 
AL=O clears the area defined by CX and DX. 

Scrolls display downward. Same as ( AH )= 6. 

Read a character ( into AL) and its attributes 
(into AH) at the current cursor position. 
A sub page is specified in (BH). 
Full size characters return the following 
attributes: 

1st byte 
2nd byte 

lXXX OXXX 
lXXX lXXX 

(left half of a character) 
(right half of a character) 

( 

I 

• 

The attributes returned are the same as those 
written when specifying (AH)= 9. ■ 

All the attributes are supported in graphics mode. 

In color graphics mode, the color attribute bits 
of AH have no affect on the color of the 
characters. 

I 
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( AH )= 9 

( AH ) = A 

5.3 BIOS Usage 

Writes one or more copies of the character in AL 
and its attributes in BL starting at the current 
cursor position. CX contains a count of the nu ■ ber 
of characters to be written. 
The attributes of full size characters change 
after the 2nd byte is written. 

The meanings of the attribute bits are explained 
in Chapter 3, "3.4 Display function of VPl and 
VP2 " 

Write characters only. Same as (AH)=9 , except 
that attributes are not written. 
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5. Software 

( AH ) = B Set a color in the palette. 
Specify in BL the color number to be assigned to 
the specified palette number. 
(BH)=O Set color number for background 
(BH)=l : Select the palette number to be used 

... 

i color 2 -color 4 • color 8 • color 16- color ' 
I I I 

number BL=O BL=l 81.=0 BL=! I I 
-

I I white black green light blue blue blue I 
2 red purple 

I I green ; green 
' 

3 yellow white light blue ! light blue - -
4 red ! red 
:, purple i purple 

6 yellow ! yellow 

7 I white t white 

8 
I 
1 gray 

9 I bright blue 

10 : bright green 

11 ' 
- -!bright light blue 

-' ' 
12 I 1 bright red 

13 : t bright purple 

14 ' bright yellow 
I 

15 I 
-----'- -

: bright white 

Re ■ arks) Color number O specifies border color in 40Xll or 
80Xll character mode. 
In graphics mode, color number O specifies border and 
background color. 
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( AH)= C 

( AH )= D 

( AH}= E 

( AH)= F 

5.3 BIOS Usage 

\/rite a dot. (DX,CX) specifies the bit position 
(row.column) where the dot is to be written. 
(0,0) represents the home position on the display. 
Both the row and the column nu ■ bers are in units 
of dots, not characters. In color mode, AL 
specifies the palette number for the color dot 
to be written. 
If the eighth bit (bit 7) in AL is specified as 0, 
the value of AL will be written directly. If the 
value in bit 7 is set to 1 , however, the current 
value of the dot will be XOR'ed (exclusive OR) 
with bit O and the result will be written. 
This function works only in graphics mode. 

Read a dot. (DX,CX) specifies the (row,col) 
of the dot position to be read ( both the row and 
column number are in units of dots, not 
characters ) . The dot value (on/off) of a dot is 
read into AL. The function only works in graphics 
mode. 

ASCII teletype routine for output. 
\/rites a character in the cursor 
advances the cursor. If the cursor 
the rightmost position in line 10, 
scrolled upward. 

position and 
is already in 
the screen is 

The character to be written is specified in AL. 

In graphics mode, color is specified in (BL). 
THe status/mode symbols line is located outside 
the screen scroll area. 

If the cursor is at the last position in a row 
and a full size character is to be written, a 
space is entered at the last position, and the 
character is written at the first position in the 
next line. 

This function also works in graphics ■ode. 

Get the current display status. AL receives the 
current mode, AH receives the number of character 
columns displayed and BH receives the nuaber of 
the sub-page. 
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5. Software 

( AH )=10 

( AH )=11-12 

( AH )=13 

Set Palette Register. Set the parameter in (AL). 

(AL)=O 

(AL)=l 

(AL)=2 

Reserved 

Specifies the number (00H-0FH) of the 
palette register in (BL), and the color 
number in (BH). 

Sets contents of (BH) in the boreder 
color register. 

Sets the palette register and the border 
color register. ES:DX points to a 17 
byte list. Bytes 0-15 are written to 
palette registers 0-15. Byte 16 is 
written to the boreder color register. 

Request a character font. Return the character 
font for the specified character in the 
user-designated memory location. CX must hold the 
internal code of the requested character. CH must 
be 0 for half size characters. AL must be 0. 
The font will be placed in the me ■ ory location 
designated by ( ES:BX ) . 

--- 8 8 --- - --- - 8 -.... 
LI RI ES :ex L I 

• . . 
• . . 
• . . 

Ll6 Rl6 L16 
RI 
R2 
. 
• 
• 

R16 

5-14 

I 

I 

• 

I 

I 



( AH )=14 

5.3 BIOS Usage 

Superimpose 

(AL)= 0 : Mode is specified in (BH). VRAM is not 
cleared if bit 7 of (BH) is 1. 

(AL)= 1 

(AL)= 2 

(AL)= 3 

(BH)=0-3 not used 
(BH)=4 320X200 4 colors 
(BH)=5 320X200 4 colors : 
(BH)=6 640X200 2 colors : 
(BH)=7 not used 

40X25 
40X25 
80X25 

AHK 
AHK 
AHK 

(BH)=8 160X200 16 colors: 20X25 AHK 
(BH)=9 320X200 16 colors: 40X25 AHK 
(BH)=A 640X200 4 colors 
(BH)=B-13 not used 
(BH)=14 320X200 4 
(BH)=15 320X200 4 
(BH)=16 640X200 2 
(BH)=17 not used 

colors 
colors 
colors 

(BH)=18 160X200 16 colors: 
(BH)=l9 320X200 16 colors: 
(BH)=lA 640X200 4 colors : 

20Xll 
20Xll 
40Xll 

lOXll 
20Xll 
40Xll 

KAHJI 
KAHJI 
KAHJI 

KAH JI 
KAHJ I 
KAHJ I 

(BH)=l · Superimpose is set to enable 
(BH)=O Superimpose is set to disable 

(BH) =O VRAM 1 is set for a 
foreground page. 

Set a transparent color to the palette 
register specified in (BH). 

(AL)= 4 : Set superimpose mode through (BH). 
(BH)=O priority 
(BH) =1 XOR 
(BH) =2 AND 
(BH) =3 OR 
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5. Software 

TYPE 11 Device Configuration Status 

The device configuration status is returned in AX. 
The information specified by the bits in AX is listed below: 

Bit 15,14 
Bit 13 
Bit 12 
Bit 11-9 
Bit 8 
Bit 7,6 
Bit 5,4 
Bit 3,2 
Bit 1 
Bit 0 

Humber of printers (usually 1 is returned) 
Serial printer is connected when 1 
Game I/0 is connected when 1 
Humber of ASYNC communication ports connected 
Hard-disk unit is connected 
Humber of diskette drives (besides A) 
Video mode initialized ( always 01 )* 
RAM size on bpard ( always 11 ) 
Reserved 
IPLed from a diskette drive 

~ Native or Extension Video mode is identified by a 1 
in bit 4. In Native mode it is always 1. 

TYPE 12 Get Memory Size 

Me ■ ory size is set in AX in lK-byte units. 

TYPE 13 Diskette 1/0 

Executes different functions based on the value in AH. 

( AH ) = 0 Reset the diskette system. Bits 5-0 in DL must 
be set to the drive number. 
Set bit 7 to O when diskette drive units are 
connected, and set bit 6 to O (40 tracks) or 1 (80 
tracks). Set bit 7 to 1 when a hard disk unit 
is connected. 
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( AH )= 1 

5.3 BIOS Usage 

Read the system status. The DL setting is the sa ■ e 
as for (AH)=O. The status fro ■ the last operation, 
returned in AL, is described below. 

Value(Hex) Operation status 
---------- ------------------------------------------

80 Time out 
40 Bad seek operation 
30 No hard disk (only when bit 7 of DL is 1) 
20 Device out of order 
10 CRC (Cyclic Redundancy Check) error found 

in reading a diskette 
04 Desired sectors not found 
03 Attempt to write to a write-protected disk 
02 Address mark not found 
01 Incorrect command 

( AH )= 2-7 

(AL) 

Set registers as follows: 

Number of sectors 
by FORMAT) 
track number 
sector number 
head number 

( value unchecked, not used 

(CH) 
(CL) 
(DH) 
(DL) drive nu ■ ber 

bit 7 
bit 6 

(0-79, value unchecked) 
(value unchecked, not used by FORMAT) 
(0-1, value unchecked) 
(0-3, value checked) 

=O identifies a diskette drive, 
=1 identifies double track access. 

(ES:BX) buffer location ( not required for checking) 

( AH )=2 

( AH )=3 

( AH )=4 

Read sectors 

Write sectors 

Check sectors 
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5. Software 

( AH ) = 5 

(AH)=6-7 

Format sectors. The buffer pointer (ES:BX) must 
point to the set of address marks of a track. Each 
address mark consists of 4 bytes (C,H,R,N), where 
C stands for track, H for head number, R for 
sector number, and N for number of bytes ( 00=128, 
01 =256, 02=512, 03=1024) within a sector. Each 
sector in a track must have a corresponding 
address mark, which helps locate the desired 
sector in a read/write operation. 

Reserved 

If the transfer of data succeeds, the carry flag (CF)=0 wi 11 be 
returned. If not, (CF)=l is returned, and the status is returned 
in (AH) as when (AH) =1. 
For read, write, and check operations, only AX and the carry flag 

( 

value will be altered. The number of sectors actually read will I 
be returned in AL, but this value is meaningless when a time-out 
occurs or the system is reset with (AH)= 0. The contents of AH 
cannot be guaranteed in the latter case. 

Vhen an error message is received, retry after resetting the 
diskette adapter. More than 10 retries are required. 
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5.3 BIOS Usage 

TYPE 14 ASYNC Communication Port Input/Output 

This routine provides byte stream I/0 to the communication 
the following parameters. Port number ports as designated by 

(0-1) is specified in DX. 

( AH ) = 0 Initializes the communications port as specified 
in AL : 

baud rate parity stop bits character length 

BIT 7 6 5 4 3 2 1 0 

0 0 0 -110 X 0 -none 0 -1 bit 1 0 -7 bits 
0 0 1 -150 0 1 -odd 1 -2 bits 1 1 -8 bits 
0 1 0 -300 1 1 -even 
0 1 1 -600 
1 0 0 -1200 
1 0 1 -2400 
1 1 0 -4800 
1 1 1 -9800 

The DTR signal will be ON upon completion of initialization. 
When the routine exits, the AL value will be set in a call 
for communications status (AH=3). 

( AH l= 1 

( AH )= 2 

Send the character in AL over the coaaunications 
line. The contents of AL are preserved. 

If the character can not be transaitted, bit 7 of 
AH is set to 1. Otherwise, the current line status 
w i 11 be returned by the re11a in i ng bi ts as when 
(AH)=3. 

Receive a character fro• the communications line 
into AL, before returning to the caller. On exit 
AH has the current line status, as set by the 
status routine (AH=3), except that the only bi ts 
left on are the error bits (7,4,3,2,1) . 
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5, Software 

( AH ) = 3 Returns port stat~s in AX. 

AH vill contain the com ■unications line status 
as shovn belov: 

bit 7 
bit 6 
bit 5 
bit 4 
bit 3 
bit 2 
bit 1 
bit 0 

time out 
transmitter shift register is empty 
transmitter holding register is empty 
break detect 
framing error 
parity error 
overrun error 
data ready 

AL vill contain the ■odem status as follows: 

bit 7 data carrier detect 
bit 6 ring indicator 
bit 5 data set ready 
bit 4 clear to send 
bit 3 data carrier detect status changed 
bit 2 ring indicator end 
bit 1 data set ready changed 
bit 0 clear to send changed 
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5.3 BIOS Usage 

TYPE 15 Cassette Input/Output 

The function is specified in AH as follows: 

( AH ) = 0 

( AH ) = 1 

( AH ) = 2 

( AH)= 3 

Turn Cassette motor on 

Turn Cassette motor off 

Read data from the cassette tape unit. 

(ES.BX) contains the pointer to the data buffer. 
(CX) contains the number of data to be read. 

The registers and the values returned are 
as follows: 

ES:BX 

DX 
AH 

CY 

buffer address of the last byte read 
plus 1 
the number of actual bytes read 
=1 when CRC error is detected 
=2 when no signal is detected 
=4 when no leader is detected 
carry flag =O no error is detected 
carry flag =l soae error is detected 

Write data to the cassette tape unit. 

(ES:BX) contains the pointer to the data buffer. 
(CX) contains the nuaber of data to be written. 

The registers and the values returned are 
as follows: 

ES:BX 

AH 

buffer address of the last byte written 
plus 1 

Any other than the above values causes 
(CY)=l and (AH)= 80 to be returned. 
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5. Software 

TYPE 16 Keyboard Input/Output 

Executes one of the following functions as indicated by AH: 

( AH ) = 0 Reads next character. 
keyboard and puts the 
AL. 

Data type 

1-byte character 
2-byte char. 1st-byte 
2-byte char. 2nd-byte 
function key, etc. 

input JIS 8 bit code 
with ALT key pressed 

Kanji 1st-byte 
2nd-byte 

by Kana-Kan conversion 

Reads a character from the 
following codes into AH and 

AH 

scan code 
scan code 
scan code 
pseudo scan 
code 

00 

FF 
FF 

AL 

ASCII code 
1st-byte 
2nd-byte 
00 

pseudo scan 
code 

1st-byte 
2nd-byte 

If ■ore data reaain in the buffer, the initial data are returned. 
Otherwise, the routine stays active for the new data input. 

( AH ) = 1 

(Z F) = 1 
(ZF) =O 

Indicate if a. character is available to be 
read. ZF (zero flag) will be set as follows, to 
indicate whether data have been transmitted into 
the buffer or not: 

no character is in the buffer for reading 
character is in the buffer for reading 

When (ZF)=O, the next character viii be sent 
to AX. The character remains unchanged in the 
buffer until a call is ■ ade with (AH)=O to read 
the next character. 
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( AH )= 2 

( AH ) = 3 

( AH )= 4 

5.3 BIOS Usage 

Reads shift status. Current shift status is sent 
to AL and AH as follows: 

AL register 

bit 7 = 1 
bit 6 = 1 
bit 5 
bit 4 = 1 
bit 3 = 1 
bit 2 = 1 
bit 1-0= 01 
bit 1-0= 10 

AH register 

bit 7-3 
bit 2-1 =00 

=01 
=10 

bit O =1 
=0 

Insert aode 
CAPS Lock pressed 
Unused 
Scro 11 Lock pressed 
ALT key pressed 
Control key pressed 
Right-shift key pressed 
Left-shift key pressed 

Unused 
Alphanuaeric shift 
Katakana shift 
Hiragana shift 
Full size mode 
Half size ■ ode 

Sets typamatic rate 

AL=0 Return to default values 
AL=l Increase initial delay 
AL=2 Slow typaaatic rate by one half 
AL=3 Combine AL=l and AL=2 
AL=4 Disable typaaatic 

AL=0 
AL=l 

Turn 
Turn 

keyboard click off 
keyboard click on 
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( AH ) = 5 

( AH ) = 6 

( AH )= 7 

(AH)=85 

Alters keyboard status or mode. Sets desired 
status or ■ ode in AL. 

Status/Mode symbols displayed are altered. 

AL register 

bit 7-6 =00 Shift out Kanji-mode 
=01 Shift in Kanji-mode 
=10 Shift Kanji-mode in or out 
=11 Hot switched 

bit 5-4 =00 CAPS Lock off 
=01 CAPS Lock on 
=10 Switch CAPS Lock on or off 
=11 Hot swithed 

bit 3-2 =00 Alphanumeric shift 
=01 Katakana shift 
=10 Hiragana shift 
=11 Hot changed 

bit 1-0 =00 Half size mode 
=01 Fu 11 size mode 
=10 Switch Half/Full-size mode 
=11 Hot switched 

Reserved • 

Status/symbol line and Kana-Kanji conversion 
possible or impossible. 

AL 
Bit 0= 0 

= 1 
Bit 1= 0 

Kana-Kanji conversion is possible 
( default ). 
Kana-Kanji conversion is impossible 
Access to the indicator I ine is 
possible. ( default ) 

= 1 Access to the indicator I ine is 
impossible. 

the screen ■ ode is reset ,these para ■ eters When 
w i 11 revert to the default values. 

Same as 
displayed 

(AH)=5, except status/mode 
are not altered. 
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5.3 BIOS Usage 

TYPE 17 Printer I/0 

The printer BIOS supports the IBM 5512 Theraal Transfer Printer 
( hereafter called PT-2) and the IBM 5513 Thermal Paper Printer 
( hereafter called PT-1 ). When the printer is called by (AH)=O, 
the entire contents of AL are printed to the PT-2 printer. 
The situation may not be the same as PT-1. 
Descriptions of PT-1 output when called by (AH)=O are provided 
followed by a description of the BIOS com ■ on to both printers. 

When PT-1 is connected and BIOS is called by AH=O, the contents 
of AL deter ■ ines whether they are character code, control code 
or data. As for the multiple number of bytes of control code, 
the control code sequence should strictly be followed at the 
time of BIOS process. 

Character codes for sending one byte (AIIK) or two byte characters 
shou Id be IBM internal codes. 
The character font output to the printer is an i ■ age of what was 
obtained by a request for a Video BIOS character font. 
The characters use Hankaku 7 X 16 dot and Zenkaku for 15 X 16 
font patterns. 
The Printer output is performed in uni ts of one Ii ne. The data 
are stored in the BIOS character buffer unti I the printing 
commands such as LF, FF are received. 
At the time when BIOS receives printing co ■■ ands, character 
Patterns for one line are output to the printer as image data. 
For this reason, characters and image data can not reside within 
the same line. ( In this case, a line is auto ■ atically fed.) 
The PT-1 uses an 8 dot print head. 16 dot vertical printing 
requires the head to 1ove twice. 
Printed characters can be large or s ■all characters. A change 
from one size to the other ■ ust be made at the beginning of a 
l in e. 
Small characters are the default. 
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5. Software 

Control codes used are those for the IBM 5553/5557 printers and 
soae of these differ fro ■ those of the PT-1. BIOS converts them 
to PT-1 codes. Due to the PT-1 hardware limitations, those 
codes vhich BIOS can not convert are replaced by blanks. 

Out of the IBM 5553/5557 control codes, the following are 
converted by BIOS: 

1) CAN : Cancellation 

2) CR 

3) LF 

4) FF 

5) SP 

After the image buffer or code buffer within BIOS are 
cleared, the CAN code is output to the printer. 

: Carriage Return 
Because the PT-1 automatically issues an LF, the CR 
code is neglected within BIOS. 

: Line Feed 
An LF is taken as a print comaand and after data 
in the buffer are output to the printer, the LF is 
perforaed. 
The PT-1 autoaatically issues an LF. 

: Page Change 
FF is taken as a print comaand and after data in the 
buffer are output to the printer, the page change is 
perfor ■ ed. 

: Space 
One Hankaku character space corresponds to one space 
output. 

6) ESC % 1 : Single length iaage data transfer 
( graphics image handling code ) 

This is used when graphics image data are sent. 
Conversion is ■ ade as follows: ( 2 byte code data 
transfer ■ ode should be followed. ) 

ESC I 1 ffl H2 D1 D2 D3 D4 ..... D(2 X Hlff2) 

is converted to 

ESC L ffl ff2 D1 D3 D5 •••• 0(2 X fflff2)-1 
+LF 
+CR 
+ESC L Nl ff2 D2 D4 D6 ...• D(2 X NlN2) 

MSB 

LSB 
MSB 

LSB 

I 3 

2 4 

5 Image data (ODD) 

6 Image data (EVEN J 
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((' 
ESC % 2 

5.3 BIOS Usage 

Double length image transfer ( graphics 
image handling code) 

This is used in graphics image data transfer as follows: 
(2 byte data transfer ■ ode should be followed.) 

ESC t 2 NI N2 DI D2 D3 D4 .... D(2 X NIN2) 

is converted to 

ESC L Nl' N2' DI DI D3 D3 .. D(2 X NIN2)-1 D(2 X NIN2)-1 
+LF 
+CR 
+ESC L Nl' N2' D2 D2 D4 D4 .. D(2 X N1N2) D(2 X N1N2) 

MSB 

LSH 
MSH 

LSB 

I 1 

2 2 

3 I 3 
I Image data (ODDI 

! 
' 
' Image data (EVEN) 4 I ~ 

I 
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8) ESC ¥ 3 : Horizontal skip ( graphics image handling code) 
This is a command to skip the dots specified and is 
converted as follows: 

ESC ¥ 3 HI N2 

is converted to 

ESC I Nl N2 00 00 00 00 ..... 00 00 

N1N2 

9) ESC % 5 : Vertical skip ( graphics image handling code) 

This is a command to feed the paper vertically for 
the number of dots specified. As the PT-I is unable 
to process dots, the conversion is made as follows: 

ESC ¥ 5 Nl N2 

is converted to 

ESC O ( N1N2 / 13 ) 

The actual paper feed is made in units of 1/9 inch 
(2. 82 11111), HlN2 / 13 times (rounded). 
( 2 inch maximum ( 50.8mm ) ) 
Where N1N2 / 13 is less than 2, the value is rounded 
up to 2. 

10) ESC ¥ 6 Set CR point ( graphics image handling code) 

This is a command to move the print-begin-position 
the dots specified and is converted as follows: 

ESC % 6 Nl N2 

is converted to 

CR ( carriage return ) 
+ESC L NlN2 00 00 00 00 00 00 00 00 00 00 

H1N2 
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11) ESC % 9: Set Line Space 

12) 

1 3) 

14) 

The number of line spaces when LF is received is set 
by the value of NlN2 as follows: 

0 ~ NIN2 < 
13 ~ N1N2 < 
26 ~ N1N2 < 
39 ~ N1N2 < 
52 ~ Nll'i2 < 
65 ~ N1N2 < 

13 ...... l/9 inch LF 2 Times 
26 ...... l/9 inch LF 3 Times 
39 ...... 119 inch LF 4 Times 
52 ...... l/9 inch LF 5 Times 
65 ...... l/9 inch LF 6 Times 
78 ...... l/9 inch LF 7 Times 

78 ~ NIN2 < 91 ...... l/9 inch LF 8 Times 
91 ~ i\1:,2 < 104 ...... 1/9 inch LF 9 Times 

104 ~ i'.1N2 < ............... 1/9 inch LF 10 Times 

ESC F : Set page length 

ESC £ 

ESC 

This is a command to set the length of a page with 
6 LPI for small characters and 3 LPI for large 
characters. Conversion is made as fol lows: 

ESC F Nl N2 

is converted to 

ESC C NI N2 ( NI N2 < 126 (SMALL). 63 (LARGE)) 

When NIN2 is greater than 126 or 63, the value is 
forced to 126 or 63. 

: Set ANK Enlarge ■ ent 

When this command is received, a double size 
character will be printed. 

: Release ANK Enlarge ■ ent 

When this com ■ and is received, ESC £ is released and 
the normal size characters will be printed thereafter. 
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15) FS : Fixed length i ■ age transfer ( graphics i11age 
handling code) 

Vhen this co1111and is received, the sa ■ e image transfer 
co111ands ( ESC % l , ESC % 2 ) as those most recently 
issued and the image data transfer using data numbers 
vill be initiated. 

16) Other control codes 

The following control codes do not have meaning to 
the PT-1 and are neglected by BIOS. In this case, 
co11ands which consist of single or multiple bytes 
neglect all the bytes vhich the command takes as 
valid. The Printer vaits for the next control code 
to be presented. 

Control Code overlooked. No. of bytes for 
Command generation 

CR CARRIAGE RETURN 11) 

BS BACK SPACE (l) 

DC 1 SELECT 11) 

DC3 DESELECT 11) 

ESC %4 N 1 N 2 HORIZONTAL REVERSE SKIP 151 
ESC %8 N 1 N 2 VERTICAL REVERSE INDEX 15) 

ESC%B BIDIRECTIONAL PRINT 131 
ESC %U NORMAL PRINT 13) 

ESC S SHEET FEED 121 
ESC V SHEET EJECT (21 

ESCO HIGH SPEED PRINT ST ART 12) 

ESC P HIGH SPEED PRINT RELEASE 121 
ESC ( 3BYTE DATA TRANSFER 12) 

' ESC ) 2BYTE DATA TRAl'\SFER 12) 
_j 

REMARKS) 1. As ESC % 1, ESC % 2, ESC % 3, ESC % 5, ESC % 6,FS 
are operated within BIOS as the graphics image handling 
codes, another LF is added vhen thay are used together 
with character data. 

2. Vhen ESC % 1, ESC :t 2, ESC :t 3, ESC % 6 as 
the total of N1H2 within a line should not 
1120 dots, larger values are ignored. 

used, 
exceed 

3. Vhen ■ ultiple ESC co ■mands are received, the first 
ESC is valid and other ESC are ignored until a code 
other than ESC is issued. 
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The value in 
functions to 
PT-1 and PT-2 

5.3 BIOS Usage 

AH indicates to BIOS which of the following 
execute. 

have the sa ■ e function unless otherwise stated. 

When returning to the calling program, DX ■ ust be O. AH will 
contain status values, while other registers re ■ ain unchanged. 

( AH )= O 

( AH ) = 1 

AH ) = 2 

bit 7 
bit 6 
bit 5 

bit 4 
bit 3 

Prints the character specified in AL. 
A hex 7F (DEL) prints a special character. 
Also sends control codes to the printer through AL. 
In processing output data, there are differences 
between PT-1 and PT-2, as stated before. 

Initializes the printer. Initializes the 
resets the software status, and then 
initial control values, as shown below. 
PT-1 values are in parentheses. 

hardware, 
sets the 

- Alphanumeric 10 (12) characters per inch 
- Kanji 5 (6) characters per inch 
- Line feed 6 (4.5) lines per inch 
- Page length 66 (49.5) lines per page 
- Speed nor ■ al 
- Print character SMALL character 
Reads status-I. Reads printer status into AH 
as follows: 

=O 

=1 

=1 
=1 

In use. 
Reserved 
Out of paper (EOF) or paper ja ■ in the 
automatic sheet feed. 
Printer ready. 
An error such as EOF, printer 
disconnected, CANCEL key pressed or 
time-out has occurred. 

bit 2,1=1 
bit O =1 

Reserved 
Time out. The printer is taking an 
abnormally long period of time to print 
characters. 

5-31 



5. Software 

( AH ) = 3 

( AH ) = 4 

( AH )= 5 

Reads status-2. Reads the printer status into AH 
as follows: 

bit 7 
bit 6,5 
bit 4,3 =11 

Always "1" 
Unused 

7.5 LPI 
10 6 LPI 
01 5 LP I 
00 4 LP I 

bit 2,1 =11 7.5/15 CPI 

bit 0 

=10 6.7/13.3 CPI 
=01 6/12 CPI 
=00 5/10 CPI 
=1 PT-1 is connected 
=O PT-2 is connected 

Prints contents of AL register directly. 

Prints double wide. Same as in (AH)=O except that 
the horizontal size of the character is doubled. 

( AH ) = 6-A 

(AH)= B 

Unused 

Prints a line (including associated attributes) 
in Extension Video mode. ( PT-2 only) 

bit 

7 
6 
5 
4 
3,2 

1 , 0 

Prints the character string in the character 
buffer indicated by ES:DI. The nth character in 
the character buffer will be printed with the nth 
attribute in the attribute buffer. The length of 
the buffer is specified in CX. 

The attributes for this function are one or two 
byte values indicating how characters are printed. 
The meaning of each bit in an attribute byte are 
as follows: 

=00 
=01 
=10 
=11 

Meaning 
--------------------------------------

Reserved. Must be set to O. 
Underline 
Reserved. 
Reserved. Must be set to O. 
Vertical grid line 
Hone 
Single solid line 
Heavy solid line 
Single dotted line 
Horizontal grid line 
The values are the same as for a vertical 
grid line. 
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5. 3 BIOS Usage 

A one-byte attribute is needed for a half-size 
character; a 2-byte attribute is needed for a full-size 
character. Horizontal lines are printed above the 
characters involved; vertical lines are printed to the 
left of the characters involved. 

After the number of bytes specified in the CX register 
is printed, BIOS viii automatically print a carriage 
return character and a line feed character unless the 
character buffer ends with a carriage return character 
or a I ine-feed character, or both. Thus the character 
buffer must contain all the characters to be printed 
in one line. The control characters that can be 
included in the character buffer are limited to the 
carriage return, I ine-feed, ESC [and ESC] that are used 
at the end of the character buffer. 

Sets printer control values. 
The control values are specified in AL as follows. 

(AL) Specified control value 

0 Reset printer default values. See (AH)=l. 

1 Change character pitch 

(BH) =90 
(BH) =78 
(BH)=6C 
(BH) =60 

5 Full size characters/inch 
6 Full size characters/inch 
6.7 Full size characters/inch 
7.5 Full size characters/inch 

The value for half size characters is double 
that of full size characters. 

2 

3 

Change 
(BH) =lE 
(BH) =18 
(BH)=14 
(BH) =10 

Change 
(BX) 

line feed pitch 
4 (3) I i nes per inch 
5 (3) I i nes per inch 
6 (3) lines per inch 
7.5 (4.5) I i nes per inch 

page length. 
number of lines per page 
(based on 6 lines/inch) 

4 Set double/normal speed ■ ode. 
(BH)=O set double speed ■ ode 
(BH) =1 set nor ma 1 speed mode 
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TYPE 18 

TYPE 19 

TYPE lA 

( AH ) = 0 

( AH ) = 1 

5 Set unidirectional/bidirectional printing mode 
( PT-2 only) 

(BH)=O set unidirectional printing mode 
(BH)=l set bidirectional printing aode 

6 Change printing character ( PT-1 only) 
(BH)= 0 SMALL character 
(BH)= 1 LARGE character 

ROM BASIC 
This interrupt executes a BASIC program. 

Syste11 reset 

DOS is restarted by the BOOT prograa, or by issuing 
INT 18. 

Timer Support. 
in AH. 

Reads or sets the ti ■ e as specified 

Reads the current value of the time-of-day counter 
and returns the following: 

ex 
DX 
AL=O 

AL<>O 

most significant word of count 
least significant word of count 
count has not passed 24 hours since the 
last time it was read 
24 hours have passed 

Set time-of-day counter to the value specified in 
the ex and DX registers. 

CX most significant word of count •· 
DX least significant word of count " 
note: Counting rate is 1193180/65536 per sec, i.e., 
there are 18.2 counts per sec. 

• 
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5.3.2. Extension Video Mode BIOS Interrupts 

INT10, INTll, and INT16 have different meanings in Extension 
Video mode from in Native mode. An explanation of these three 
interrupts in Extension Video mode are as follows. 
Refer to chapter 3" 3.5 VP3 Display Function", for ■ore 
information on Extension Video mode. 

TYPE 10 Display Input/Output 

Execute the following functions as specified in AH. 

( AH ) = 0 

(All)=l 

Set mode. 

(AL) 
0-7 
8 
9 

10 
11 

12-13 
14 

Sets display mode as specified in AL. 

Mode 
Reserved 
80X25 mono character mode (initial ■ ode) 
720X512 mono graphics mode 
80X25 characters displayed 
Reserved 
360X512 4 color graphics 
- 40X25 characters displayed 
- double size character width 
- palette 11 used for character color 
- palette 00 used for background color 
- normal size characters printed except 

for screen print. 
- All palettes, except palette O are 

printed. 
Refer to(AH)=ll, "set palette color". 

Reserved 
80X25 color characters 

Set cursor-type. The cursor type is specified by 
bits in the CX register. 

bit 14,13 =00 
=01 
=10 
=11 

Bl inking is not 

non-blink 
non-display 
blink at 4 tines per second 
blink at 2 times per second 

supported in graphics node. 

bit 12-8 start line of the cursor in a character 
box 

bit 4-0 end line of cursor in a character box 

CH-a CL-
2 
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( AH ) = 2 

( AH )= 3 

( AH )= 4 

( AH ) = 5 

( AH ) = 6 

( AH ) = 7 

( AH ) = 8 

Set cursor position. The cursor position 
DH,DL). 
position. 

(rov,col) is specified by values in ( 
(0,0) indicates the hone (upper left) 

Read cursor position. (DH,DL) contains the 
current cursor position ( DH=row,DL=col ). 
(CH,CL) contain the cursor type. 

Reserved 

Reserved 

Scrolls display upward. (CH.CL) specifies the 
upper left corner of the position to be scrolled 
(CH=rov,CL=column), (DH,DL) the lover right corner 
(DH=rov,DL=column), AL the number of lines to be 
scrolled, and BH the attributes for the space left. 
AL=0 clears the area defined by CX and DX. 

Scrolls display dovnvard. Sane as ( AH )=6. 

Reads the character at the current cursor position 
into AL and its attributes into AH. 

Full-size characters return the folloving 
attributes. 

1st-byte 
2nd-byte 

XXXX XX0l 
XXXX XXll 

The attributes returned 
written by ( AH )=9. 

are the sa ■ e as those 

All attributes are supported in graphics ■ ode. 

In color graphics mode the color 
of AH have no affect on the 
characters. 
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(AH)= 9 

Cl 

(AH)= A 

(AH)= B 

(AH)= C 

5.3 BIOS Usage 

Writes cursor posision attributes and characters. 
Characters to write in AL and their attributes, 
with the number of characters indicated units of 
half-size characters, should be specified in CX. 
For full-size characters, the attributes change 
after the 2nd byte is written. 

Bit 1 or O of the attribute is set depending on 
the contents of the AL register. 

Half-size character 
Full-size character 

1st byte 
2nd byte 

xxxx xxxo 
XXXX XX0l 
XXXX XXll 

All the attributes except high-intensity and blink 
are supported in graphics mode. 

In color graphics 
of BL have no 

mode, 
affect 

the color attribute bits 
on the color of the 

characters. 

Write character only. Same as (AH)=9, except that 
attributes are not written ( nothing specified in 
BL ) . 

Set a color in the palette. 
the palette number to be set 
the color number ( 0-15 ) to 
specified palette number. 

Specify in BH 
(0-3). Specify in BL 
be assigned to the 

Write a dot. (DX,CX) specifies the bit 
position (row.column) where the dot is to be 
written, (0,0) represents the home position on the 
display. Both the row and the column number are 
in units of dots, not characters. 
In color mode, AL specifies the palette nu ■ ber (0-
3) for the color dot to be written. 
In monochrome graphics mode, bit O or 1 is 
specified in AL. If the eighth bit (bit 7) in AL is 
specified as 0, the value in bit O (or bit 0,1) of 
AL will be written directly. 
If the value in bit 7 is set to 1, however, the 
XOR (exclusive OR) value of the current value and 
the value of bit O in AL will be written. 

This function works only in graphics ■ ode. 
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( AH ) = D 

(AH)= E 

( AH ) = F 

( AH )=10 

Read a dot. (DX, CX) 
of the dot position to 
column number are 
characters). The dot 
bit 0 (or 0, l) of AL. 

specify the (row,column) 
be read ( both the row and 

in units of dots, not 
value (on /off) is read into 

This function only works in graphics mode. 

ASCII teletype routine for output. 
Writes a character at the cursor 
advances the cursor. If the cursor 
the rightmost position in line 24, 

position and 
is already in 
the screen is 

scrolled upward. 
The character to be written is specified in AL. 

If the cursor is at the last position in a row 
and a full-size character is to be written, 
a space is placed at this position and at the 1st 
position in the next row the full-size character 
is written. 

This function also works in graphics aode. 

Get the current display status. 
current mode and AH receives 
character columns displayed. 

AL 
the 

receives 
number 

the 
of 

Request a font pattern. Returns the font 
pattern for the specified character in the user
designated memory location. CX must hold the 
internal code of.the requested character. CH must 
aust be O for half-size characters. AL must be 0. 
Fonts will be placed in the memory location 
des.ignated by (EX:BX), as fol lows: 

8 ---- -.... 8 - -.... 8 _,- -.... 
L 1 Rl ES: BX LI . . • . . • . . • 

L 16 Rl6 L16 
R 1 

R2 
• 
• 
• 

Rl6 
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( AH )=11 

5.3 BIOS Usage 

Sets the display attributes. 
attributes are specified in BH 

The display 
as follows: 

(BH) 

bit 6 =1 
bit 3-0 

Display attributes 

display in high-intensity 
grid line color (0-15). The colors are 
the same as those described in "Setting 
the palette" 

TYPE 11 Device Configuration Status 

The device configuration status is returned in AX. 
The information, specified by the bits in AX, is listed below: 

bit 15,14 
bit 13 =1 
bit 12 
bit 11-9 
bit 8 =1 
bit 7,6 
bit 5,4 
bit 3,2 

bit 1 
bit 0 

=00 

Number of printers (usually 1 is returned) 
Reserved 
Reserved 
Number of ASYNC communication ports connected 
Reserved 
Number of diskette drives 
Video mode initialized ( always =10 ); 
Type of display 
12 inch monochrome display( always =00) 
Reserved 
Reserved (=1 diskette drive is connected) 

* Extension mode is identified by checking bits 5 and 4 
for values of 1 and 0, respectively. 

RAM addresses 700-701(Hex) are reserved for syste ■ use 
in Extension Video mode. 

TYPE 16 Keyboard Input/Output 

One of the following functions is executed depending on the 
value in AH: 

(AH)= 0 Reads next character. Reads a character 
keyboard and puts the following codes 
and AL. 
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5. Software 

Data type AH AL 
1 byte code character scan code ASCII code 

2 byte code 1st byte scan code 1st byte 

2 byte code 2nd byte scan code 2nd by~e 

Function key, etc. pseudo scan 00 
JIS code Using ALT key code 

JIS-8 bit code input 00 pseudo 

scan code 

Kanji 1st byte FF 1st byte 
by kana-kan 
conversion 

2nd byte FF 2nd byte 

If more data re ■ ain in the buffer, the initial data are returned. 
Otherwise, the routine stays active for the next data input. 

( AH ) = 1 

(ZF) =1 
(ZF)=O 

( AH )= 2 

Indicates if a JIS-8 bit code character is 
available to be read. ZF (zero flag) will be set 
as follows, to indicate whether data have been 
transmitted into the buffer or not: 

Ho character is in the buffer for reading 
Character is in the buffer for reading 

When (ZF)=O, the next character will be sent to 
AX. The character remains unchanged in the buffer 
until a call is made with (AH)=O to read the next 
character. 

Reads shift status. Current shift status is sent 
to AL and AH as follows: 

AL register 

bit 7 = 1 insert mode 
bit 6 = 1 CAPS Lock pressed 
bit 5 unused 
bit 4 = 1 Scroll Lock pressed 
bit 3 = 1 ALT key pressed 
bit 2 = 1 Control key pressed 
bit 1,0= 01 right shift key pressed 

= 10 left shift key pressed 
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( AH ) = 3 

(AH)=4 

( AH ) = 5 

I 

• 
( AH ) = 6 

( AH ) = 7 

AH register 

bit 7-3 
bit 2, 1 =00 

=01 
=10 

bit O =l 
=O 

Unused 
Alphanumeric shift 
Katakana shift 
Hiragana shift 
Full-size mode 
Half-size mode 

5.3 BIOS Usage 

Clicker on : Causes the speaker to generate sound 
with frequencies of 31-32767 llz as specified in CX. 

Clicker off Turns keyboard click off. 

Alters keyboard status or mode. Sets desired 
status or mode in AL. 

AL register 

bit 7-6 =00 
=01 
=10 
=11 

bit 5-4 =00 
=01 
=10 
=11 

bit 3-2 =00 
=01 
=10 
=11 

bit 1-0 =00 
=01 
:10 
=11 

Shift out Kanji-mode 
Shift in Kanji-mode 
Shift Kanji-mode in or out 
Do not switch 
CAPS Lock off 
CAPS Lock on 
Switch CAPS Lock on or off 
Do not switch 
Alphanumeric shift 
Katakana shift 
Hiragana shift 
Do not change shift status 
\lalf-size aode 
Full-size mode 
Switch Half/Full size aode 
Do not switch 

Status/Mode syabols displayed are altered. 

Reserved 

Kana-to-Kanji conversion and status/aode sy ■ bo\ 
line possible or i1possible. 
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5. Software 

( AH ) =85 

AL 
Bit O =O 

=1 
Bit 1 =O 

=1 

Kana-to-Kanji conversion is enabled 
(default) 

Kana-to-Kanji conversion is disabled 
Indicator line is enabled (default) 
Indicator line is disabled 

Vhen display mode is reset, these para ■eter are 
reset to default values. 

Sa ■ e as (AH)=5, except that status/mode symbols 
displayed are not altered. 
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5.3 BIOS Usa11:P 

5.3.3. Interrupt Routines For Special Use 

The following are descriptions of the BIOS routines for special 
use: 

INT 5 

INT 18 

INT lC 

INT 1 D 

: Screen print 
When screen prints, either in Native mode or 
Extension Video mode are required the screen ■ ode 
(character or graphics mode) is automatically set 
for the printer, and the printing is done in the 
correct mode. The printing direction for character 
mode is the same as that displayed. For the graphics 
mode, the printing line is rotated 90 degrees. 

: Keyboard Break Address 
This vector points to the code to be executed when 
Break is pressed on the keyboard. The vector is 
invoked while responding to the keyboard interrupt, 
and control should be returned through an IRET 
instruction. The POVER-OH routines initialize this 
vector to an IRET instruction, so that nothing occurs 
when Break is pressed unless the application prograa 
sets a different value. 

Control may be retained by this routine, with the 
following problem. The 'Break' may have occurred 
during interrupt processing, so that one or 11.ore 'End 
of Interrupt' commands must be issued in case an 
operation was underway at the time. 

: Timer 
This vector points to the code to be executed on every 
system-clock tick. This vector is invoked while 
responding to the 'timer' interrupt, and control should 
be returned through an IRET instruction. The 
POWER-OH routines initialize this vector to point to 
an IRET instruction, so that nothing occurs unless the 
application modifies the pointer. It is the 
responsibility of the application to save and restore 
all registers that are modified. 

: Video Parameter 
This vector points to a data region containing the 
parameters required for the initialization of the CRT 
Control !er. Note that there are six separate tables, 
and all six must be reproduced if all modes of 
operation ( AHK., Graphics, K.anji) are supported. 
The POWER-OH routines initialize this vector to point 
to the para1eters contained in the ROM video-routines. 
It is recommended that if a programmer wishes to use a 
different parameter table, that the table contained in 
ROM be copied to RAM and just modify the values needed 
for the application. 
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5. Software 

INT 1E 

INT 1F 

INT 49 

INT 7A 

: Diskette Parameter 
This vector points to a data region containing the 
parameters required for the diskette drive. The 
POVER-ON routines initialize the vector to point to 
the parameters contained in the ROM DISKETTE-routine. 
It is recommended that if a programmer wishes to use 
a different parameter table, that the table contained 
in ROM be copied to RAM and just modify the values 
needed for the application. The motor start-up-time 
parameter (parameter 10) is overridden by BIOS to 
force a 500-ms delay (value 04) if the parameter value 
is less than 04. 

: RESERVED 

: Conversion Table 
This interrupt contains the address of a table used to 
translate non-keyboard scan-codes (scan codes from 
56(Hex) to 69(Hex).) If Interrupt hex 48 detects a 
scan code between 56 - 69 (Hex) it translates it using 
the table pointed to by Interrupt Hex 49. The 
address that Interrupt Hex 49 points to can be changed 
by users to point to their own table if different 
translations are required. 

: Pointer To Dictionary 
This routine includes pointers to the dictionary for 
Kana-to-Kanji conversion. 
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5.4 Keyboard Scan Code 

5.4. Keyboard Scan Codes 

Scan codes are used to transfer keyboard data to the syste ■ unit. 
A different scan code is generated by pushing or releasing a key. 
Functions not represented by a single keystroke can be achieved 
by pressing two or more keys si ■ ultaneously. The BIOS keyboard 
routine converts the ■ and returns one single character code. 
BIOS sends scan codes and converted character codes to the CPU. 

The BIOS routines for processing keyboard data are INT2, INT48, 
INT49, INT16, INT9, INT78, INT79, and INT7A. 
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5. Software 

5.5. Memory Map 

RAM for general use can be expanded to a 512KB maximum. 
The ■ e ■ orY space allocation is referred to in Chapter 2, "2.2.6 
Memory Space and I/0 address Setting." 

00000 

10000 

80000 

88000 

88800 

A0000 

B0000 

B8000 

coooo 

D0000 

E0000 

FFFFF 

Native mode 

English mode 

Base RAI\I 

Expansion 
RAM 

User Font 

VRAM 
virtual 
address 

ROM reserved 

ROM cartridge 

System 
ROM 
on Board 

Extension 
Video mode 

Same as the 

left column 

VRAM 

( Graphics) 

VRAM virtual 
address (Text) 

Same as the 

left column 

80000 

BFFFF 

Character 

Generator 2 

8 X 8 ANK 
8 Xl6, 16Xl6 ROMO 
i'-:ON-KAi'\JJ 

1------------! 

~----1------
ROM I 

16X 16 
' ROM2 --Kr! ---

ROM 3 

Remarks) The map of addresses 00000-80000 (Hex) changes 
depending on vhether or not a 128KB RAM card is 
installed. Refer to Figure 5-5 and 5-6. 

Figure 5-4 Memory Map 
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Address 64K 128K 
00000 -~ 

m I 
EVEN( ODD 

I 
10000 ,-

K 
'El; I~ -- I . 

I 
64K I 64K 

20000 
I 

30000 ,-

40000 ,-

50000 ,-

60000 

70000 .,-

80000 -

Menning of abbreviations: 
@ 64 K : 64 KB Base !Vlemory 
®64K :64KB RAM Card 
® 128 K : 128 KB RAM Card 
EVEN : Even address used 
ODD : Odd address used 

256K 384K 512K 

-~ 't t 
128K 128K 128K 

I 
EVUI ODD 

t E 
It : t 

128K 128K 

64K: 64K 
I 

I 
EVEX I ODD 

I I 
s I 1;' 

I 128K 

64K: 64K 

I 

EVEX I ODD 
I 

B I E' .. I -

64K:64K 
I 

. . 

Figure 5-5 Memory Space ( Native and Extension Video mode) 
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5. Software 

In English mode the base memory and 64K bytes of expansion 
me ■ ory are always located at addresses 00000-FFFFF(Hex). 

00000 I 
I 

® EVEN• ODD 

64K 

10000 ® 

64K 

20000 
___ ...._ ___ 

® 
30000 128K 

40000 
._ _______ 

® 
50000 

128K 

60000 --------

® 
70000 128K 

80000 

Meaning of abbreviations : 
@ 64 K : 64 KB Base Memory 
® 64K : 64KB RAM Card 
® 128K : 128KB RAM Card 

EVEN : Even address used 
ODD : Odd address used 

I 
I 
I 

I ® 
I 
I 

I 
I 64K 
I 

' 

Figure 5-6 Memory Space (E I h ng is mode) 
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5.6 1/0 Map 

5.6. 1/0 Map 

I/0 addresses are initialized as follows. Addresses can be 
changed for some I/0. The relocation of 1/0 addresses is 
referred to in Chapter 2, "2.2.6 Memory Space and 1/0 Address 
Setting". 

Address I/0 Name 

lX Reserved 

20 8259PIC 
21 8259PIC 
40 8253 Timer 1 
41 8253 Timer 2 

42 8253 Timer 3 

43 8253 Mode 
60 8255 Port A 
61 8255 Port B 
62 8255 Port C 
63 8255 Control 
AO NMI Control 
co 76489 A Sound generator 
F2 Diskette controller 
F4 Diskette status register 
F5 Diskette data register 
lFF Gate Array-08 
201 Joystick 
278 Reserved 
279 Reserved 
27A Reserved 
2F8-2FF 8250 register addresses 
32X Reserved 
378, 37C Parallel interface 
379,370 Parallel interface ( status) 
37 A, 37E Parallel interface (command) 
-----

Figure 5-7 I/0 Addresses (1 of 2) 
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Address Type of I/O 

3D0, 2, 4, 6 CRTC address registers 
3Dl, 3. 5, 7 CRTC data registers 
31)8 Reserved 

3D9 Page register 2 

, 3DA Video Gate Array VPl, VP2 

3DB Clear light pen latch 

3DC Set light pen latch 
13DD Video gate array VP3 

3DE Light pen gate 

3DF Page register 1 
3F8-3FF Reserved 

Figure 5-7 I/0 Addresses (2 of 2) 
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6. Compatibility 

f This chapter describes points to keep in mind to maintain 
compatibility among the IBM 5510, IBM 5550 and PCjr systems. 
The differences among these sy;tems are also described. 

0 

0 

To have compatibility between the IBM 5510 and PCjr, it is 
necessary to operate the IBM 5510 in English mode. In order to 
be compatible with the IBM Multistation 5550, the 5510 must be 
operated in Extension Video mode. ROM cartridges are available 
for changing the mode of operation. 

It is recommended that an application program use only the BIOS 
and DOS interrupt interfaces in order to achieve compatibility 
with the PCjr and IBM 5550, since absolute addresses vary among 
the three machines. 

There are several factors to keep in mind to maintain compati
bility. They are: 

1. Unequal Configurations 
2. Hardware Differences 
3. Diskette Compatibility 

Discussions of these topics follow. 
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6. Compatibility 

6.1. Unequal Configurations 

Fro ■ the configuration/hardware point of view, there exist 
so ■ e functions which the IBM 5550 has, while the IBM 5510 does 
not have. Application progra ■ s which call for those functions 
■ ight not work on the IBM 5510. The following are functions 
unique to the IBM 5550: 

1. Hardware 
5550 ROM Function 
OMA 
1024 x 768 dot display function 
IBM 5550 unique key-tops 
IBM 5550 unique Printer function 

2. BIOS 

3. DOS 

1024 x 768 dot graphics mode 
Hard Disk 

User fonts of 63 or ■ ore characters 
Hard disk support com ■ ands (SI/ITCH, BACKUP, RESTORE) 
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6.2 Hardware Differences 

6.2. Hardware Differences 

The IBM 5510, PCjr, and the IBM 5550 differ in hardware design 
and there might be instances where application program compati
bility is not maintained because of the differences in the 
hardware. Figure 6-1 shows the hardware features of the IBM 
5550 and PCjr compared with those of the IBM 5510. 
Due to different shapes in connectors, some hardware might need 
modification before being used, but when the hardware is func
tionally compatible, it is classified as compatible. 

- ·- --- -----
Comparison 

Hardware/ Function ----------
5550 PC-jr 

I- -·---- ·- - -- -·-- •- • --- --- • 

User l\lemory 
1-,.. - • -- --- - --- -

: Compact Keyhoard X * 
,- Full-Kcyb~~~<l -=---------X_* ___ :-.;_·;_A_ 

Diskette Dri,·e X * 
-· -------· ------- ----------

Printer Interface X * 
--- -- - - -----------

RS- 232C Interface :. * 
Joystick Interface ------

· Cassette Interface --· -------------------------
Color Graphics : * ----------------
Light Pen X/A 

- - - ----- -----------------
8253 Timer : * 

-··-· --·--·--- --------------
Interrupt Controller : * -- -·. -··-·-·-- - -------------------
Beep Subsystem 

~----··------------·- ------------
Sound Generator XI.-\ * .. ·-- ···--· --·-· --·------------ -----
RO~! Cartridge Interface :'\/.-\ 

Remarks) 

-------------
0 
X ... ... 
H/A -

Compatible 
Incompatible 
With Conditions 
Hot Applicable 

(Mentioned hereafter) 

Figure 6-1 Hardware Configuration Comparison 
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6. Compatibility 

Hardware Differences fro ■ PCjr 

1. User RAH 
PCjr always shares the user RAH with the video RAM, while the 
IBM 5510 has dedicated video RAH and only utilizes user RAM 
as video RAM in special cases. When a program uses video 
pages O through 7 on the 5510 system, user memory of 16 KB 
per page is required. Pages 8 through B (Hex) are areas for 
the dedicated video RAM and vhen these are accessed, user RAM 
is not used. 

2. Diskette Drive 
IBM 5510 : 80 tracks/side or 

40 tracks/side, 3.5" or 5.25" 

PCjr 40 tracks/side, 5.25" 

The size difference between the 3.5" and 5.25" diskettes 
makes physical compatibility impossible, but the diskette 
for ■ ats are compatible. 

3. Keyboard 
The IBM 5510 keyboard has added keys for Kanji handling but 
other keys are co ■ patible with the PCjr keyboard. 

4. Sound Generator 
The IBM 5510 and the PCjr use compatible chips. 

5. RS-232C Card 
This is provided as a standard feature on the PCjr, while on 
the IBM 5510, it is an optional feature. English mode 
applications using either COMl or COM2 mode should have this 
optional feature to run on the IBM 5510. 
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6.2 Hardware Differences 

Hardware Differences from IBM 5550 

1. User RAM 
The IBM 5510 has the concept of multiple pages and can have 
up to 12 pages, while the IBM 5550 does not (one page is 
assumed). The memory maps for the two systems are different. 
However, if an application program accesses the hardware 
through BIOS cal ls, the memory map differences should be 
unimportant. Memory size should also be taken into account 
when considering compatibility because the minimum memory 
size of the IBM 5550 is larger than that of the 5510. 

2. Diskette Operation 
The IBM 5510 does not have DMA capability, while the IBM 
5550 has. The IBM 5510 uses a level 6 hardware interrupt. 
When diskette I/0 takes place, the entire system is masked 
and other 1/0 devices are inactivated (operator keystrokes 
and RS-232C etc.). 

3. Keyboard 
The IBM 5510 keyboard scan codes differ from those of the IBM 
IBM 5550. Coapatibility is maintained by using interrupt 
type 16 (keystroke read). The keyboard operation, however, 
differs due to differences in the number and the functions of 
the keytops. 

4. Video Display Function 
There is quite a high degree of compatibility between the IBM 
5550 and Extension Video mode, but the font sizes of the two 
systems differ. The IBM 5550 has a wrap function for 
displaying screens, while the IBM 5510 does not. 

5. Kanj i Font 
The IBM 5510 requires 32 bytes/character, while the IBM 5550 
requires 72 bytes/character. 

6. Dictionary 
The IBM 5510 dictionary resides in ROM, while the IBM 
5550 dictionary resides on a diskette and is loaded into RAM 
on demand. 

7. RS-232C Interface 
The IBM 5550 supports up to 9600 BPS communications through 
use of DMA, while the IBM 5510 supports up to 4800 BPS 
communications through use of a level 3 interrupt. ijhen 
diskette 1/0 takes place, interrupts other than level 6 are 
rejected and therefore, RS-232C interface 1/0 will not 
occur. 

8. Ti mer (8253) Input 
The IBM 5510 clock is 1.19 MHz, while that of the IBM 5550 is 
2.0 MHz. 
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6. Compability 

9. 

10. 

Interrupt Controller 
Both systems use a 8259A PIC, but as the interrupt level 
assignments for the two syste ■ s differ, there might be 
instances where compatibility is not maintained. 

Beep 
As there is a difference in the frequency of the Timer Input 
clock between the two systems, their beep sounds are slightly 
different. 

11. Timing 
Vhen an IBM 5550 application program is dependent on the 
processing speed or timing, it might not run on the IBM 5510. 
In this case, the program should be modified in accordance 
with the IBM 5510 specifications. In developing application 
programs, the following points should be taken into 
consideration: 

The processing speed differs with the size and type of 
■ e ■ ory in which an application program is running. 

Processing Speed 

Fast 

Slow 

Memory for the program 

ROM 

128 KB RAH Card 

64 KB memory on the system board & 
64 KB expanded memory 

64 KB memory on the board when it is 
functioning as video RAM and 64 KB of 
expanded memory 

The highest degree of application compatibility can be (A. 
achieved by using a common high level language and ,. 
accessing the syste ■ only through BIOS and DOS interrupts. 
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6.3 Diskette Compatibility 

6.3. Diskette Compatibility 

When a 5.25" diskette drive is installed in an Expansion Unit, 
there will be instances where the PCjr or the IBM 5550 is 
completely compatible with the IBM 5510. When only 3.5" diskette 
drives are provided, the physical shape and size of the diskettes 
makes it impossible to have compatibility. 3.5" and 5.25" 
diskettes are, however, the same in format and logically they are 
compatible. The following chart shows compatibility when a 5.25" 
diskette drive is installed in an IBM 5510 system: 

PC-jr 

s PC-Jr • I 
y 

Enid i sh .J s 
T JX :--ati ,·e .J 
E 
:-1 Ext. \'ideo .J 

,\ I 13~1 5550 X 

Remarks) A<----> B 

-----.---> 

... .. 
X 

SYSTDI B 

JX Operation ~lode 

English ~ati ve Ext. \'ideo 
IB~l 5550 

J J J X 

.J *. I * .J * .. 1 

-l* .J .J _r 

J• • J I • I .J 

.1* • I r I _, 

Perfectly compatible 
(both systems can read/write) 

Reading of a diskette which has been 
written by the other systems is 
possible. (The arrow points to the 
system which reads.) 
Diskettes formatted with 40 tracks can 
be read. Ones with 80 tracks cannot. 
Ho Compatibility 

Figure 6-2 Diskette Coapatibility 
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Appendix A. 

Absolute 
Relative Ref. (} Address PUBLIC Name ~ Address Page 

--------- (EQUATES & DATA AREA) A- 2 

FS00:0000 -------- 1 0000 3 

:0030 -------- 2 0000 15 

:0076 VIDEO_ IO 2 0046 19 

:0ICD VJDEO_pAR~ 2 019D 21 

:2030 EOU IPMEHT 3 0000 93 

:203C HEHORY_SIZE_DETERHIHE 3 oooc 93 

:2048 DISKETTE_IO 3 0018 94 

:248D SEEK 3 045D 103 

:2539 DISK_BASE 3 0509 104 

:2544 DISK_IHT 3 0514 104 

:25B5 RS232_IO 3 0585 105 

:2696 CASSETTE_IO 3 0666 107 

:27AC READ_HALF_BIT 3 077C 110 (: 
:2900 KBDHHI 4 0000 113 

:2A2.7 EXTAB 4 0127 115 

:2A50 KEY62_IHT 4 0150 115 

:2C9E KEYBOARD_IO 4 039E 119 

:ZEDS KB_IHT 4 05D5 122 

:385D BUFFER_OUEIHG 4 OF5D 133 

:3AOO ------------ 5 0000 135 

:3AAO PRIHT_SCREEH 5 OOAO 136 ( 
:30CO ---------- 6 0000 141 

:3E20 PRIHTER_IO 6 0060 141 

:4EOO BOOT STRAP 7 0000 163 

:4FOO KKKFDM 8 0000 169 

:6700 DDS 9 0000 214 

:6708 TIME_OF _DAY 9 0008 214 

:6752 READ_TIME 9 0052 214 

:677D KB_HOISE 9 007D 215 ( 
:679E BAS_EHT 9 009E 215 

:6783 TIMER_INT 9 0083 215 

:6AOO POST 10 0000 218 

=6A68 RESET 10 0068 220 
:5F9g D11 10 0599 229 

:6FCO DUIOIY_RETIJRH 10 OSCO 229 
:79Al PRT_HEX 10 0FAl 246 
:79CO BEEP 10 OFCO 247 
=7FCO VECTOR_TABLE 10 15CO 255 
:7FfF POST_EHD 10 15FF 256 

Remark) Refer to the table shown above, when you find the character 
0

E" 

for the operand in the BIOS listing. 

( 
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11 00FD 
• OOED 

11 0010 
= 0060 
: 0031 
= 0007 
: 0061 
= oo,z 
: 0063 
: OOH 
: 0060 
= 0020 
: 0021 
: 0020 
: 000 
= 00,1 
= oo,o 
: OOAO 
= ooco 
= OIFF 
= ooao 
= oo,o 
: 0020 
: 0201 
: Olfl 
: 02FI 
= Dlll 
= 03D4 
= 03DA 
z 03D0 

= OlDF 
= UD9 

= 2000 
= 0703 
= 0000 
= 0003 
= 0005 
= FF20 
= lAOO 

= ODF2 
• 0080 

• 0020 
:I oo,o 
C 0001 
= 0OF• 
:i 0020 
= OOH 
= ooao 
a 00F5 
• OOOF 
' 0003 
: ODlF 

C 0010 
• 0011 
• 00lZ 
: 0013 
• 001 .. 
• 0015 
2 0016 
• 0017 
: 0018 
• 001' 
= 00IA 
= cou 
: OOlC 
= OOID 
= OOIE 
: OOIF 
= coao 

0000 
oooa 
0005 
oooc 
ODDC 

1---------------------------------------------------------I <CAVEAT El1PTOR>1 
I 
I THE BIOS ROUTINES ARE "EANT TO BE ACCESSED THROUGH 
I SOFTWARE INTERRUPTS OHLY. ANY ADDRESSES PRESENT IN 
I THE LISTIHGS ARE IHCLUDED ONLY FDR CO"PLETEHESS, 
I HOT FOR REFEREHCE. APPLICATIOHS WHICH REFERENCE 
l ABSOLUTE ADDRESSES WITHIN THIS CODE VIOLATE THE 
l STRUCTURE AND DESIGN OF 8105. • 
,---------------------------------------------------------------,---------------------------------------------------------------
I SYSTEl1 ID • 1----------------------------------------------------------------
PJSYSID EQU DFDH I PCjr SY5TEl1 ID 
IXSYSID EQU DEDH l JX SYSTEl1 ID 
;-----------------------------------------------------------EQUATES 
,-----------------------------------------------------------"FG PORT EQU !OH 
PORT_A EQU 60H 
CPUREG EQU 31H 
CRT REG EQU 7 
PDRT_a EQU 61H 
PORT_C EQU 62H 
CMD_PORT EQU 63H 
"ODE_1255 EQU 10D010011 
KB PORT EQU 60H 
IHTAOO EQU 20H 
IHTAOI EQU 21H 
EDI EQU 20H 
TIMER EQU 40H 

!IFG TESTER PORT 
1255 PORT A ADDR 
MASK FOR CPU REG 
!!ASK FOR CRT REG 
1255 PORT 8 ADDR 
8255 PORT C ADDR 

KEYBOARD PORT 
6259 PORT 

I 8257 PORT 

IIT5 
IIT5 

TIM_CTL EQU 43H 
Tl"ERO EQU OH 

~~5:~~~T ~:~ :~~~ 

6253 Tl"ER CONTRDL PORT ADDR 
l 8253 TIMER/CHTER O PORT ADDR 

HM! COHTROL PORT 

SISTATUS EQU IFFH 
VRAM2IH EQU aoH 
EROM6IH EQU 40H 
EROM7IH EQU 20H 
JOY_PORT EQU 201H 
RS232_1_PORT EQU lFIH 
RS232_2_PORT EQU 2F6H 
PARAL PORT EQU 376H 
CRT_CYL EQU lD4H 
VGA_CTL EQU lDAH 
VGA_CtL_E EQU lDDH 

PAGREG 
PAGREG2 

EQU 
EQU 

3DFH 
30,H 

SOUHD GENERATOR CONTROL PORT 
I sa STATUS REGISTER 
I 32K VRAM CARD IN 
I EXT. ROM 6 (FOOOO-l IN 
l EXT. RO" 7 < F6000-l IN 
I JOYSTICK COHTROL PORT 

RS232C-1 PORT 
RS232C-2 PORTION BASE IOARDl 
PARALLEL PORT 
CRT CONTROLLER CTRL PORT 
VIDEO GATE ARRAY CTRL PORT 
VIDEO GATE ARRAY CTRL PORT 
FOR EXTEHSIOH "ODE 
CRT/CPU PAGE REGISTER 
CRT/CPU PAGE REGISTER Z 

.----------------------------- ---------------------------IHITIAllZE EQUATES 1 

,---------------------------------------------------------------!!IHI EQU 2000H ; FUTURE USE 
KKOFF EQU 7•256•KAHAKAH_DFF+IHDICATDR_DFF; 
IHIT_CODE EQU OODOH BOOT IHITIA;L JUIV' CODE 
IOOT_LOCHI EQU 0003H ; 18 AREA 
800T_LDCH2 EQU 0005H I !I AREA 
KKHIHIT EQU OFF20H I KAMA KAHJI COHVERSIDN INITIALIZE 
DICT_ADDR EQU 3AOOH I DICTIONARY ADDRESS 
;---------------------------------------------------------------I DISKETTE EQUATES 1 
J----------------------------------------------------------------
HEC_CTL EQU OF2H I COHTROL PORT FOR THE DISKETTE 
FDC_RESET EQU &DH I RESETS THE NEC <FLOPPY DISK 

I CONTROLLER). 0 RESETS, 
I RELEASES THE RESET 

WD_EHABLE EQU 20H EHABLES WATCH DOG TIMER IN NEC 
WD STROBE EQU 40H STROBES WATCHDOG TIMER 
DR!VE_EHABLE EQU OIH SELECTS AHO EHABLES DRIVE 
NEC SlAT EQU OF•H STATUS REGISTER FOR THE NEC 
BUSY Ill EQU 20H BIT: 0 AT EHD OF EXECUTION PHASE 
DIO - EQU •DH INDICATES DIRECTION OF TRANSFER 
RQ" EQU 60H REQUEST FOR MASTER 
NEC_DATA EQU OF5H DATA PORT FOR THE NEC 
DRV_SUPPORT EQU OFH 4 BIT SUPPORT UP TO FOUR DRIVE 
DRV_RAHGE EQU OlH RANGE CHECK OTO 3 
OFF_DBL_TRK EQU 3FH I J PARAMETER, DOUBLE TRACK SUPPORT 
,----------------------------------------------------------------1 aoaa INTERRUPT LOCATIDHS 1 1----------------------------------------------------------------
IHT_lO EQU !OH I VIDEO IO 
IHT_ll EQU llH EQUIPREHT 
IHT_l2 EQU 12H NENDRY SIZE_DETEMIHE 
IHT_ll EQU 13H DISKETTE_IO 
IHT_l. EQU 14H RS23ZC IO 
IHT_l5 EQU 15H CASSETTE_IO 
INT_l6 EQU 16H KEYBOARD 10 
INT 17 EQU 17H PRIHTER Yo 
IHT:1a EQU IIH RESIDEHY BASIC 
IHT_19 EQU 17H BODT_STRAP 
!HT IA EQU !AH TINE OF DAY 
IHT:1a EQU IBH DUlll'\Y_RETURH 
IHT_IC EQU !CH DUMNY_RETURH 
IHT_ID EQU IDH I VIDEO_PARMS 
INT IE EQU lEH DISK BASE 
INT-IF EQU IFH CRT CHARH 
IHT:ao EQU 60H DIAGHOSTICS 

AHO SEGNENT 
ORO 

NNI_Ptl 
ORO 

IHU_Pn 

AT 0 
2•~ 
LUEl 
3•• 
LABEL 

WORD 

WORD 
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Ol14 
oou 
ou.o 
ouo 
0040 
OOo\O 
0070 
0070 
0014 
007'\ 
oou 
0060 
007& 
0071 
007C 
007C 
0110 
0110 
0120 
0120 
0124 
0124 
0400 
0400 
0400 
7COO 
7COD 
7COO 

0000 
0000 

OlOI 
0100 

0000 
0000 

0008 

ao c 

04 [ 

D4 [ 

0010 ! !? 
0012 ? 
0013 ? !! 
0015 ? ?? 

0017 !? 

: D040 
: 0020 
: oooa 
= 0004 
: 0002 
= 0001 
001a "" 
= ooao 
: 0040 
= 0020 
= 0010 
= oooa 
= DD04 

= 0002 

001, !? 

001A ???! 
OOlC !??? 
OOIE 10 [ 

: D045 
= 0046 
= 0011 
= 001D 
= oo:u. 
= 002A 
= 0036 
= 0052 
= 0053 

003E ?! 

003F !? 

0040 ?? 

???! 
] 

] 

?!!! 
) 

???? 
) 

ORO 
INT5_PTRORG 

INT_PTR ORO 

VIDEO_IN~RO 

INTlC_PT~RG 
PARK PTR 

- ORG 
BASIC_PT~RO 

DISK_PDI~~~R 

EXT_PTR ~:~EL 

CSET_PTR ORG 

KEYU_PT~RG 
EXST 

5•4 
LABEL WORD 
1•4 
LABEL 
lOH•4 
LABEL 
1CHN4 

DWORD 

WORD 

LABEL WORD 
1DH•4 
LABEL 
l&H•4 

DWORD 

LABEL WORD 
1EHN4 
LABEL 
1FH•4 
DWORD 
',',HM'i 
LABEL 
41H•4 
LABEL 
49H•4 
LABEL 

DWORD 

DWDRD 

WORD 

WORD 
ORO 400H 

DATA_AREA LABEL 
DATA_WORDORG LABEL 

7COOH 

BYTE 
WORD 

!~~~-LDC~NDS LABEL FAR 

POINTER TO VIDEO PARKS 

1 ENTRY POINT FOR CASSETTE BASIC 
INTERRUPT lEH 

LOCATION OF POIHTER 
POINTER TO EXTENSION 

POINTER TO DOT PATTERNS 

POINTER TO 62 KEY KEYBOARD CODE 

POINTER TO EXT. SCAH TAiLE 

1 ABSOLUTE LOCATION OF DATA SEGKEHT 

,----------------------------------------------------------------' STACK -- USED DURIHO lHlTlAllZATlOH ONLY 1 

,----------------------------------------------------------------
STACK SEG11EHT AT 30H 

DW 128 DUPl!l 

TDS LABEL WORD 
STACK EHDS 
,----------------------------------------------------------------
' R011 BIOS DATA AREAS • 

DATA SEGMEHT AT 40H 
RSZ32_BASE DW 4 DUP I?) ; ADDRESSES OF RS232 ADAPTERS 

PRIHTER_BASE DW 4 DUPl?l 

EQUIP_FLAG DW ! 
KBD_ERR DB ? 
MEl10RY_SIZE DW ! 
TRUE_KE11 DW ? 
.------------------------------------. KEYBOARD DATA AREAS 

1 ADDRESSES OF PRINTERS 

INSTALLED HARDWARE 
COUNT OF KEYBOARD TRAHSKIT ERRORS 
USABLE 11EMORY SIZE INK BYTES 
REAL MEMORY SIZE IH K BYTES 

,------------------------------------------ --KI_FLAO OB ? 

, SHIFT 
CAPS_STATE 
HUM_STATE 

~~~-~~~~i 
LEFT_SHIFT 
R!GHT_SHIFT 
KB_FLAG_l 
IHS SHIFT 
CAPS_SHIFT 
NUM_SHIFT 
SCROLL SHIFT 
HOLD STATE 
CLICK_OH 

CLICK_SEQUEHCE 

ALT_INPUT 

=~~~~:-~~~~ 
KB_BUF1ER 

FLAG EQUATES WITHIN 
EQU 40H 
EQU 20H 
EQU 08H 
EQU 04H 
EQU 02H 
EQU OlH 
DB ! 
EQU IOH 
EQU 40H 
EQU 20H 
EQU lOH 
EQU OBH 
EQU 04H 

EQU 02H 

DI ? 

DW ! 
DW ! 
DW 16 DUPl?l 

I 
KI_FLAG 

CAPS LOCK STATE HAS BEEN TOGGLED 
HUM LOCK STATE HAS BEEH TOGGLED 
ALTERNATE SHIFT KEY DEPRESSED 
CONTROL SHIFT KEY DEPRESSED 
LEFT SHIFT KEY DEPRESSED 
RIGHT SHIFT KEY DEPRESSED 
SECOHO BYTE OF KEYBOARD STATUS 
IHSERT KEY IS DEPRESSED 

I CAPS LOCK KEY IS DEPRESSED 
HUM LOCK KEY IS DEPRESSED 
SCROLL LOCK KEY IS DEPRESSED 
SUSPEND KEY HAS BEEH TOGGLED 
IHOICATES THAT AUDIO FEEDBACK 15 
EHABL ED 

I OCURRHCE OF ALT-CTRL-CAPSLOCK HAS 
OCCUREO 
STORAGE FOR ALTERNATE KEYPAD 
ENTRY 
POINTER TO HEAD OF KEYBOARD BUFF 
POINTER TO TAIL OF KEYBOARD BUFF 
ROOK FOR 15 ENTRIES 

I HEAD: TAIL INDICATES THAT THE BUFFER IS EMPTY 
HU11_KEY EQU U 
SCROLL_KEY EQU 70 
Al T_KEY EQU 56 
CTL_KEY EOU 29 
CAPS_KEY EOU 58 
LEFT_KEY EQU 42 
RIGHT_KEY EQU 54 
IHS_KEY EQU 82 

I SCAN CODE FOR HUMBER LOCK 
SCROLL LOCK KEY 
ALTERNATE SHIFT KEY SCAH CODE 
SCAN CODE FOR COHTROL KEY 
SCAH CODE FOR SHIFT LOCK 
SCAN CODE FOR LEFT SHIFT 
SCAH CODE FOR RIGHT SHIFT 

l SCAN CODE FOR INSERT KEY DEL_KEY EQU 83 
:-------oisKETTE-DATA-A;EAs _____________ , _scA"-~~~~-~~~-~~~!!~-~!Y 
;------------------------------ I SEEK_STATUS DB ? ---------------------------------

DRIVE RECALIBRATION STATUS 

110TDR_STATUS DI ? 

110TOR_COUHT DI ! 

A-4 

BIT O = DRIVE HEEDS RECAL BEFORE 
NEXT SEEK IF IIT IS: O 
MOTOR STATUS 
BIT O = DRIVE O 15 CURREHTLY 
RUHHIHG 
TIME OUT COUHTER FOR DRIVE 

G 

( 

( 

l 

, 
' . 



= oaz5 

00~1 ?f 
= 00ao 
= 00~0 
= 0020 
= 0010 
= 000, 

= 0008 
= OOH 
= 000) 

= 0002 
= 0001 
00~2 07 [ 

?T 
l 

= 0020 
= 012C 

= OOAF 

= 000) 
= 0019 
= 0004 

000 
004A ?? 
00~c ?? 
0HE ?? 
0050 oa [ 

??!? 
l 

0060 ?!!? 
0062 .. 
0063 ?!?? 
0065 ?! 

0066 ?? 

00'7 ? ?!? 
0069 ???? 
0061 ?? 

006C ?!!? 
DUE ???? 
0070 ?? 

0071 ?? 
0072 !??? 

OOH ?? 
0075 n 
OOH n 
0077 ?! 

0078 °' [ 

n 
l 

007C 04 [ 
n 

l 

ooBo ?f ?! 
0082 !??? 
0084 !! 

0085 ?! 
0016 ?! 

• 000F 
0087 ?! 
00B8 I? • OQ04 

IIDTDR_WAIT EQU 

DISKETTE_STATUS DI 

~~~~s~~~ EQU 
EQU 

::t~~g EQU 
EQU 

D11A_BOUHDARY EQU 

UD D11A EQU 
RECORD HOT FHD EQU 
WRllE_PRDlECT EQU 

;:g:~~gR_MARK EQU 
EQU 

HEC_STATUS DB 

SEEK_EHD EQU 
THRESHOLD EQU 

PARIIO EQU 

37 

• 
&OH 
40H 
20H 
IOH 
o,H 

08H 
04H 
OlH 

02H 
OIH 
7 DUP<?) 

20H 
300 

OAFH 

TURN OFF 
2 5ECS OF COUNTS FDR IIOTOR 
TURH OFF 
RETURH CODE STATUS IYTE 
ATTACHIIEHT FAILED TO RESPOND 
SEEK OPERATIDH FAILED 
HEC CDHTROLLER HAS FAILED 
BAD CRC OH DISKETTE READ 

J ATTEMPT TO DMA ACROSS 6~K 
BOUHDARY 
D11A DVERRUH DH OPERATION 
REQUESTED SECTOR HOT FOUND 
WRITE ATTEMPTED DH WRITE 
PROTECTED DISK 
ADDRESS MARK HOT FOUND 
BAD COMAHD GIVEN TO DISKETTE I/0 
STATUS BYTES FRDII HEC 

HUIIBER OF TIIIER-0 TICKS TILL 
ENABLE 
PARAMETER O lH THE DlSK__PARII 
TABLE 

PARM! EQU l PARAMETER 1 
PARM9 EQU 25 PARAMETER 9 
PARM! 0 EQU 4 ; PARAMETER 10 

;----------------------------------------------------------------' VIDEO DISPLAY DATA AREA a 
J----------------------------------------------------------------CRT_MODE DB ? J CURREHT CRT MODE 
CRT_COLS DW ? HUMBER OF COLUMHS OH SCREEH 
CRT_IEH D~ ? LEHGTH OF REGEH IH BYTES 
CRT_START DW ? STARTING ADDRESS IH REGEH BUFFEll 

DW 8 DUP(!l CURSDR_POSH IS OEFIHDED LATER 

CRT-"IODE__SET 

DW 
DB 
ow 

DB 

? 
? 
? 

? 

J CURREHT CURSOR MODE SETTJHG 
CURREHT PAGE BEIHG DISPLAYED 
BASE ADDRESS FDR ACTIVE DISPLAY 
CARD 
CURREHT SETTING OF THE 
CRT MODE REGISTER 

CRT_PALLETTE DB ? J CURRENT PALETTE IIASK SETTINO 
1----------------------------------------------------------------

CASSETTE DATA AREA 

EDGE_CHT DW ? J TINE COUNT AT DATA EDGE 
CRC_REG DW • ; CRC REGISTER 
LAST_VAL DB ? J LAST IHPUT VALUE 
,----------------------------------------------------------------TIMER DA TA AREA 
.----------------------------------------------------------------TIIIER_LDW DW • ; LOW WORD OF TIMER COUNT 
TIMER_HIGH OW ? I HIGH WORD OF TIMER COUNT 
TIMER_OFL DI ? ; TIMER HAS ROLLED OVER SINCE LAST 

; READ 
;----------------------------------------------------------------SYS TEii DAT A AREA 
,----------------------------------------------------------------BIDS BREAK DI ! ; IIT 7=1 IF BREAK KEY HAS IEEH HIT 
RESEY_FLAG DW ! ; WDRD=1234H IF KEYBOARD RESET 

; UHDERWAY 
,----------------------------------------------------------------' EXTRA DISKETTE DATA AREAS 
.--------------------------------------------- ·------------------TRACKO DB ! 
TRACK! DB ! 
TRACK2 DB ! 

DI ? 
J----------------------------------------------------------------1 PRINTER AHD RS2l2 TI~E-OUT VARIABLES 1 

J----------------------------------------------------------------PRIHT_Til\,.DUT DB 4 DUP(?) 

RS232_TI1\.0UT DI 

,----------------------------------------------------------------' ADDITIONAL KEYBOARD DATA AREA 
.----------------------------------------------------------------
:JH~T~~~:F:L;G~~RT ~DWB ; 

"'- , ! J FLAG TD IHDICATE AH IHTERRUPT 
1 HAPPENED 

,----------------------------------------------------------------62 KEY KEYBOARD DATA AREA 
.----------------------------------------------------------------CUR_CHAR DB ? J CURREHT CHARACTER FOR TYPAIIATlC 
YAR_DELAY DB ? I g~~~RMIHEi WHEH INITIAL DELAY IS 

DELAY RATE E~U OFH IHCREASES INITIAL DELAY 
CUR FUHC DB ? CURREHT FUHCT!OH 
Ka FLAG 2 oa ? )RD BYTE OF KEYBOARD FLAGS 
RANGE - EQU 4 HUMBER OF PDSITIOHS TO SHIFT 

I DISPLAY 
,----------------------------------------------------------------1 BIT ASSIGHMETS FOR KI_FLAG_2 1 

)•----·--·-------------------------------------------------------
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= OHO 
: D0~0 
= 0020 
= 0010 
= oooa 
: 0001ft 
:: 0002 
= 0001 
0089 ?! 

OOIA !? 

OOFO 
OOFO 02 [ 

OlOO 
0300 !?!? 
0102 !?!? 

: 0068 
= OD6C 
= 006D 
= DD3A 
= D06E 
= DD6F 

= DODI 
= 0002 
= DOOi 

' ooo, 
= DOH 
= DDOS 

= 0010 
= oooa 
= OOO't 
= 0002 
= DODI 

= ooao 
= 0040 

' 0020 

' DOIO 

' 0004 
= ODD2 
= DOOi 
0304 UI 

03]6 ? 
03]7 ! 
Olla ? 
03]9 ?? 

= BBOO 
= 0000 
= 0010 
Olla ?? 
033C ?? 
0330 ?! 
DllE ???? 
DHD ???? 
0312 ??!? 
DlH ???? 
DH6 ?? 
Dl\7 ?? 
0348 !? 
051, ?? 
DlH """" DHC ? ! .. 
0340 ?? 
DHE 't,,, 
0350 ???? 
0352 ?? 
0353 ?? 
0351 ?? 
0355 '!??? 
C357 ?? 
0355 , , ,, 
035A ? ?H 
DlSC 10 

03FD 
D3FD ID I 

0000 

??!! 

???! 

?? 

FH_FLAG 
FH BREAK' 
FH:PEHDIHG 
FH LOCK 
TYPE_OFF 
HALF RATE 
I HIT-DELAY 
PUTCHAR 
HORZ_POS 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
DB 

BDH 
40H 
2DH 
!OH 
DBH 
DIH 
02H 
OIH 
! 

J CURREHT VALUE OF HORIZOHTAL 
; START PARH 
; IMAGE Of DATA WRITTEH TO PAGREG ~AGDAT __________ oB ______ , _______________________________________ ; 

!-------KANJI_Dos_WDRK_AREA _____________________________________ _ 

DRG oFDH 
GAIJI_ADDR OW z DUP(O) ; RESERVED FOR KAHJI D05 

1------------------------------------------------------------: _______ coHTRDL_FLAGS __________________________________________ :_ 

DRG 3DOH J J EXT STATUS OW ! ; EXTENSION CARTRIDGE CHARACTERISTICS 
JEQUIP _FLAG DW ! ; EQUIPMENT FLAG EXT ENS I DH 

,----------------------------------------------------------------
; JAPAN KEYBOARD DATA AREA ' 
.----------------------------------- --
; KEYIDARD_IUFFER 

Q~~~~~~Hy !!~ !H 
SCAH CODE FDR KANJI KEY 
SCAN CODE FDR MUHENKAN KEY 
SCAN CODE FDR HENKAN KEY 

EQU 5a SCAN CODE FDR ALPHA STATE KEY 
ALPHA_KEY 

EQU 110 SCAN CODE FOR KATAKANA STATE KEY 

~~~:~:~:J~~ EQU 111 SCAH CODE FDR HIRAGANA STATE KEY 

. BIT ASSIGHMETS FDR JKB_FLAO 
HIRAGANA STATE EQU D4H HIRAGANA SHIFT ACTIVE 

KATAKAHA-STATE EQU D2H KATAKANA SHIFT ACTIVE 

ZEHKAKU_5TATE EQU DIH ZEHKAKU MODE 

HDT_ALPHA_STATE EQU 06H 
ALPHA_STATE EQU DF9H ALPHA_STATE MASK 

ZENKAKU_CHAR EQU 05H ZEHKAKU CHARACTER 

BIT A5SIGHMETS FOR JKB_FLAG_l 
HAHKAKU_SHIFT EQU !DH HANKAKU SHIFT KEY DEPRESSED 

ZEHKAKU_SHIFT EQU D&H ZEHKAKU SHIFT KEY DEPRESSED 

HIRAGANA SHIFT EQU o•H HIRAGANA SHIFT KEY DEPRESSED 

KATAKANA-SHIFT EQU D2H KATAKANA SHIFT KEY DEPRESSED 

ALPHA_SHIFT EQU OIH ALPHA SHIFT KEY DEPRESSED 

; BIT ASSIGHMETS FOR JKB_FLAG 2 
KANJI_SHIFT EQU aoH KAHJI SHIFT KEY DEPRESSED 

KHUM SHIFT EQU 40H KHUMBER SHIFT KEY DEPRESSED 

MUHEii_SHIFT EQU 20H MUHEH SHIFT KEY DEPRESSED 

HEHKAH_SHIFT EQU !OH HEH SHIFT KEY DEPRESSED 
HM! ACTIVE FLAG HMI_FLG EQU D4H 

IHDICATOR_OFF EQU D2H INDICATOR OH/OFF SWITCH 
KAHAKAH_DFF EQU OIH KAHAKAH OH/OFF SWITCH 
KB_BUFFER_J DW ZS DUP(!) ROON FOR 24 ENTRIES 

JKB_FLAG DB ! HH BYTE OF KEYBOARD FLAGS 
JKB_FLAG_l DB ! 5TH BYTE OF KEYBOARD FLAGS 
JKB_FLAG_2 DB ! 6TH BYTE OF KEYBOARD FLAGS 
FIRST_PTR DW ? ; USED BY BUFFER QUEIHG (INT UH) 

HEW-VIDEO DATA AREA 
;---------------------------------------------------------------· 
~~~~~-START EEQQUU 0

0
8aOOH 5EGNEHT ADDRESS OF REGEN 

DEBUG FLAG 
HD_ACT_PAGE EQU 16 NUMBER Of ACTIVE PAGE 
CRT_MDDE2 DB ? CURRENT CRT MODE DF VIDEO PROCESSOR Z 
PAGDAT2 DI ? I GE CRT_MDDE_SET2 DB ? MA OF DATA WRITTEN TO PAGREG 2 

K_IST_CHAR DW ? 1ST CHAR. CDDE✓ATTR. AT WRITE A/C IN KANA-KAN 
W_IST_CHAR DW ! 151 CHAR. CDDE✓ATTR. AT WRITE A/C 
TTY_IST_CHAR DW ? 1ST CHAR AT WRITE TTY 
~R~~~o~r-CHAR g~ ? 1ST CHAR AT WRITE RRY IN KANA-KAH 
SUPIPCR DB ? CURRENT CRT COLUMN SIZE 
AC_PRESENT DI ! LAST VALUE OF SUPERIMPOSE CONTROL REGISTER 
GC_PRESEHT DB ? ALTERNATE CURSOR PRESENT 
ALT_CUiSDR POSH OW ? GRAPHICS CURSOR PRESENT 
CPU PAGE - DB ! ALTERNATE CURSOR POSITION 
CRT:PAGE DB ? ACTIVE CPU PAGE 
GCURSDR_MODE OW ? ACTIVE CRT PAGE 
ACURSOR_MDDE DW ? GRAPHICS CURSOR MODE 
PALETTE MASK oa ? Al TERHATE CURSOR MODE 
KJRDM SIA! oa ? VALUE OF PALETTE MASK REGISTER 
VG_STAT DB ! KAHJI ROM STATUS (O,OFF, 1,0H) 
IEP_CTRL OW ! VIDEO GEHERATER STATUS (0:VG2, !,VGll 
VSTACKL DB ! INTERRUPT ENABLE PROHIBIT FLAG 
SS_SAYE OW ! USED LEVEL OF VIDEO STACK 
SP _SAVE ? SS SAYE AREA 
CURSDR_PDSH g~ ! ; SP SAVE AREA 

16 DUP I?); 

ORO 
BASIC_WDRK 

3FOH 
Da 

J 
16 DUP (!); TEMPORARY RESERVED FOR BASIC 
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D3F8 
DlFI ?? 
DlFC ?? 
OlFD 

DODD 
DODD ?? 

DOOi .. 
oooz ?!?? 

00D~ ?? 

0005 ?? 
0006 ???? 

oooa ???? 

OOOA ???? 

oooc ???? 

OOOE ???? 
0010 !? 

0011 ?? 

OOIZ ??!! 

ODI~ ???? 

0016 ???? 
0011 ?? 

001' o, 
?? 

oozz ?!?? 
002\ ???? 

ooz, ?!?? 
002a ?? 

002, ???? 
ooza ???? 
DDZD ,,.,, 
002F !?H 
OOH !??? 
00)3 !!?? 
OOlS ???! 
00l7 ???? 
001' ???? 
0031 !??? 

1010 

1100 
IDOi 1611 I 

!! 
l 

DUI 
0601 

ORO 
VID_PROCESS 
SUPRESS_PAL 
DATA EHDS 

3F8H 
01 
DI 

? 
? 

; VIDEO J/0 15 PRDCESSIHG 
; SUPRESS ,ALETTE SET DURING nDDE SET 

J----------------------------------------------------------------EXTRA DATA AREA 
.----------------------------------------------------------XXDATA SEGMEHT AT SOH 
STATU5_8YTE DI ? 

; THE FOLLOWIHG AREA 
DCP_MEHU_PAGE DI ! 
DCP_RDW_COL OW ? 

WRAP _FLAG DI ? 

MFG_TST DI ? 
MEM_TOT ow ? 

nEM_DOHES ow ? 

MEM_DOHEO ow ? 

INTICO ow ? 

IHTICS ow ? 
MEHU_UP DI ! 

DDHEIZB DI ! 

KIDOHE ow ? 

IS USED ONLY 
l • 
DURIHG DIAGHOSTICS 

TO CURREHT PAGE FOR DIAG. nEHU 
CURREHT ROW/COLUMN COORDINATES 
FOR DIAG MEHU 
IHTERHAL/EXTERHAL 9250 WRAP 
INDICATOR 
IHITIALIZATIOH FLAG 
WORD EQUIV. TO HIGHEST SEGMEHT IH 
MEMORY 
CURREHT SEGMEHT VALUE FOR 
BACKGROUHD MEM TEST 
CURREHT OFFSET VALUE FDR 
IACKGROUHD MEM TEST 
SAVE AREA FOR INTERRUPT IC 
RDUTIHE 

l FLAG TD IHDICATE WHETHER nEHU IS 
OH SCREEH CFF=YES, O=HO) 
COUHTER TO KEEP TRACK OF IZ& IYTE 
BLOCKS TESTED IY BGMEM 
TOTAL K OF MEMORY THAT HAS 8EEN 

1 TESTED IY IACKGROUHD MEM TEST 
,----------------------- ------------------------------------POST DA TA AREA 
,----------------------------------------------------------------IO_ROM_IKIT OW ? POIHTR TO OPTIONAL l/0 ROM !NIT 

ROUTIHE 
10 ROM SEG OW ! POIHTER TO 10 Ron SEGMENT 
PDST_ERR DI ! FLAG TO IHDICATE ERROR OCCURRED 

DURIHG POST 
MODEM_IUFFER DI 9 DUPC?l MODEM RESPOHSE BUFFE~ 

nFG_RTN ow 
ow ? 

! 

; ("AX 9 CHARS) 
; POIHTER TO MFG. OUTPUT ROUTINE 

,----------------------------------------------------------------SERIAL PRIHTER DATA 
;----------------------------------------------------------------SP_FLAG OW ! 
SP_CHAR DI ? 

NEW_STICK...DATA DW 
DW 
ow 
ow 
ow 
ow 
ow 
ow 
ow 
ow 

XXDATA ENDS 

? 
? 
? 
! 
! 
! 
! 
! 
! 
? 

THE FOLLDWIHG SIX ENTRIES ARE 
DATA PERTAINING TO HEW STICK 
RIGHT STICK DELAY 
RIGHT BUTTOH A DELAY 

I RIGHT BUTTONS DELAY 
LEFT STICK DELAY 
LEFT BUTTON A DELAY 
LEFT BUTTOH S DELAY 
RIGHT STICK LOCATION 
UHUSED 
UHUSED 
LEFT STICK PDSTITON 

----------------------------------------------------------------SIDS LOCAL STACK AREA : 
J----------------------------------------------------------------VSTACK SEGMENT AT IAON 

VSTACK_To, 
¥STACK ENDS 

oa 1516 ou,o> 

LUEL WORD 
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OHi 

: IS7S 
: 011, 
: Ol7A 

= ooso 
= oou 
= 0010 
= oooa 
: 000. 
= OIOl 

: 0000 
: 1001 
= aaoz 
z:: oou 
• 0002 

= 0000 
• 0'001 

2 ooao 
• 1110 
: 1104 
: 1002 
= 0001 

= ,oo 
= IOZt 
= 0010 
= oooa 
= ooo, 
= oooz 
= 0001 

= DOIO 
z:: 0020 
= 010 

: 0460 

1000 11 [ 

OIIZ 11 ( 

IOU II [ 

UH OI ( 

11 I 

0117 11 I 

"" 
IIU II C 

11 [ 

II C 

IIIE 01 [ 

1111 11 ( 

DIIZ II C 

• 

0111 
l 

SA 
J 

5A 
J 

5A 
l 

SASA 
l 

J 

5A 
l 

005A 
l 

SA 
l 

,. 
l 

SUA 
l 

5ASA 
J 

PAGE , 121 
DSEGI' SEG/1EHT AT 120H 
,---------------------------------------------------------------------, 1 DAU SEG11EHT FDR INT 17 , IHT 5 I 
1---------------------------------------------------------------------1 
, ~M• PORT ASSlGN MNN 
PR DATA PORT EQU 037&H 
PR:srATUS.PDRT EQU Dl71H 
PR.C"D_POKT EQU 037AH 
J •••STATUS••• 
PR.BUSY EQU &DH 
PR.PE EQU ZDH 

~::H~i~: ii~ :i~ 
~R_TI"EO~~- PRtHf:~ ID.:!" 
HD PUHTER EQU D 
PRfl EQU I 
PRT2 EQU Z 
J Nu PRINT NODE ••• 
EVEH PR flQ EQU I 
Low_,.._,LG EQU z 
J UN CHARACTER SIZE ■ 101 
HOR EQU D 
IA! EQU I 
I HN flAG 1 JIU 
TWO BYTE FLO EQU 
PRTr-CHK_FLo EQU 
F_F G EQU 
X FLG EQU 
ESC_FLG EQU 
J ••• flAG 2 ••• 
IGH FLO EQU 
Xf_FLG EQU 
U_FLG EQU 
•S_FLG EQU 
Xl_FLG EQU 
XZ_FLQ EQU 
Xl_FLG EQU 
: NNN FLAG 3 lfH 

&OH 
IIH 
04H 
DZH 
01H 

IDH 
ZOH 
IDH 
oaH 
04H 
OZH 
OIH 

;PRINTER l/0 PORT 

,ruHTER STATUS 

lPRIHTER TYPE-I 
;PRINTER TYPE-II 

!CHARACTER llHE IIODE 
;GRAPHIC !"AGE LIHE "ODE 

1HORNAL SIZE 
;D.'.':UILE SIZE 

1TWD BYTES CHARACTER CODE INDICATION 
JPRIHTER·ID CHEC~ FLAG 
;ESC·f PROCESS FLAG 
1ESC·X PROCESS FLAG 
1ESC PROCESS FLAG 

;COMAHD IGHDRE IHDICATIOH fLAO 
,esc-x, PROCESS FLAG 
;ESC-X6 PROCESS FLAG 
,esc-xs PROCESS FLAG 
;ESC-X3 PROCESS FLAG 
1Esc-x2 PROCESS FLAG 
;ESC·XI PROCESS FLAG 

ca~GI.LFPULI_FFLLOO EEQQUU ~o'"H ;TEMPORARY LPI CHAHOE IHDICATIDH 
~ ~ JIAIKAKU SLICE FUll INDICATION 

~L_FUL_F~:. "AX ~~~CE VAt~: ••• ;SLICE FULL IHDICATIOH 
"AX EQU llZD ;"AX HU"IER OF SLICES 
,---------------------------------------------------------- -; 
I WORK A.REA FOR JHT 17 J 

,--------------------------------------------------------------------; PR!HTER_ID 11W I DUP Cl) 11:PTRI z,naz 

RETURN_CODE DI I DUP ('Z') /PRINTER STATUS 

CPI DI I DUP l'Z'> ICHAR ✓ INCH 

LPI DI 1 DUP ('Z') 1LIHE / INCH 

Cl'L I DUP c•zz•, /CHAR/ LINE 

LPP 1111 1 DUI' ('ZZ') ILIHE ✓ PAGE 

PRIHTJIDDE DI I DUP 

CHAR_TYl'E I DUP c•z•) ll•LUGE Z,Sl!ALL 

SIZE_ESC DI I l)Up ('Z') 10,NOMAL l•DDUILE (ESC♦ [,J) 

SIZE_AH DI I DUP 

cc, 11W I DUP C'ZZ') !CURRENT CHAR POSITION 

11W l our ('ZZ') !CURRENT SLICE POSITION 

I DUP 
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ID14 01 [ SPSAYE 
SASA 

ow 1 DUP C'U'> JSP SAYE AREA 

l 

IOU 11 [ PR_Tl"El DW 
5A5A 

1 DUP C'ZZ'> 1aEEP TI11ER 1 

0011 ll [ 
5A5A 

PR_Tl"E2 ow 1 DUP <'ZZ'> I IEEP Tl"ER 2 

l 

OIIA 01 [ 
5A5A 

PR:,.TUIE3 DW 1 DUP C'ZZ') 1WAlT TIIIElt 

l 

101C 11 [ 
5A5A 

CPI"A5l DW 1 DUP C'll'> ,u., CPI ADJUST IIASIC 

l 

011! 11 [ STATUS17 DI 1 DUP C 'Z' > 1lrNOT PROGRESS l•IN PROGRESS ,. 
l 

OOlF 11 [ SYSTffl_IO De 1 our c•z•, 10lrNATIYE 20rEXTEIISIOH 
5A 

l 

0020 01 [ CODEN 1 DUP ('ZZ'> 1THE NUIIIER OF CODE 
5A5A 

l 

OIZ2 01 [ Nl DI 1 DIIP C'Z'> !ESCAPE PAVI Nl 
5A 

l 

1123 01 [ NZ DI 1 our < •z• > J EICAPE PAIIII NZ 
5A 

l 

IIZ4 11 [ HlHZ 1 . DUP c•zz•> 1ESCAPE PARII NlNZ 
5A5A 

l 

1126 11 [ LF_CT DI 1 DUP ('l'> ILINE FEED COUNT 
5A 

l 

0027 11 [ SP _VALUE De 1 DUP < •z• > 1SPAClNG VALUE 
5A 

l 

ooza ll [ ,. I"_IIOD DI 1 DUP c •z• > 1IIIAGE "OOE 

l 

IOZ, 11 [ FS_N DW 1 DUP C'ZZ'> 1FOIIT SLICE NUIIID 
5A5A 

l 

1121 11 [ 
5A 

IYTE_OIIE DI 1 DUP C'Z'> 1 FUST IYTE OF TIIO-IYTED CODE 

J 

IIZC 11 [ FLG1 
5A 

DI 1 DUP C •z•> 
J 

IOZD 11 [ FLGZ 
5A 

DI 1 our c •z• > 
l 

1121 11 [ FLGl 
5A 

DI 1 DUP l'Z'> 

l 
112, 11 [ CSlZE 

5A5A 
1 our c•zz•> 1CNARACTER SIZE WORK 

l 

llll IF [ DI 15 our c •z• > I - USEltYED -
5A 

l 

'"' 1' [ GVALUE DI 24 our C'Z'l JORID LIME CONTROL ULUE 
5A 

l 

• 0011 V_SOLID EQU 1 I VERTICAL SOLID LINE 
= 0004 Y_DASH EQU 4 I VERTICAL DASHED LlHE 
• 0007 V_UHDElt EQU 7 I UNDERSCORE !"AGE 
• aooa Y_SIZE EQU a J VERTICAL SKIP SIZE 
• 0012 :-~:!" EQU ta I KEY Of HORIZONTAL VALUE 
= 0013 EQU " I UPPER VERTICAL SOLlD LINE 
;z 0016 H:SlZE EQU 22 I HORIZONTAL SllP SIZE 
• 0017 HIISPACE EQU 23 1 SPACE IC.TWEEN CHARACTERS 
oua UC T ALUE DW 2 DUP C'ZZ'l 1CHAR TYPE CONTROL VALUE 

5A5A 
l 

• 0000 UPPER EQU I UPPU IIIAGE FUG 
• 0002 LOWER EQU 2 LOWER llUGE FLlO 
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DI 4 DUP C'l') I - RESERVED - ( 
one 14 I 

SA 
l r-----------------·-·--·----·---·-------· ... - ... ---! 

I WOOK AREA FOR INT 5 ------------------------------------: 

'"' n [ 

~sizE ___________ l)ll ______ , _______ Du, c•zz•, ,Ho•1zoMTAL DOT sizE 

,uA 
l 

ODU n [ ¥SIZE DW 
SA5A 

l DUP ('U') 1YERUCAL DDT SIZE 

l 

00'4 ll [ HRATID DW l DUP ('ZZ'> I HORIZONTAL ENLARGE RATIO 
USA 

I .... t1 [ VUTIO DW l DIJP C'ZZ'> 1YERUCAL ENURDE RATIO 
USA 

l .... Ol [ PAGEMO DI l ou, < 'Z'> !ACTIVE PAGE 
SA 

l 

"" n [ 5PSAYE5 1111 1 DUP < •zz• > 1 SP SAYE AREA FOR INT 5 
SAU 

(-IHI t1 r COLORTI 1111 1 DUP c•zz•> 1COLDR TAILE OFFSET 
SASA 

l , IHD t1 ' YlDEO_HODE DI 1 DUP <'Z') 1>t1GRAPHIC <l1CHARACTER 
SA 

l 

IHE n r SLICE 1 DUP c •zz• > !SLICE SIZE <16 DR ZU 
SASA 

l 

tl71 ll [ SHIFT DI 1 DUP C'Z') 1SHJFT VALUE 
1 

SA 
l 

0071 If DI 1S DUP < •z• > I - RESERVED -
SA ( ] .... 11 r DOT 01 Z4 DIJP <'Z'J JCOLOR DDT PATTERN AREA 
SA 

] .. ,. II I DI I DUP <'l'> I - RESERVED -
SA 

) 

,------------------------------------------------------------------· I IUfffR I 

HAO Fl [ ;--------------------------------------------------------------------, 1 CDDE_IUffER DI ZH DUP < •z• > 1CODE SAYE ARE• 
5A 

] 

' un Fl I A TTR_IUFFER DI zo DUP < 'Z'> 1ATTlllUTE SAYE AREA 
5A ( ) 

1211 ZI C FONT DI 1FONT !HAGE WORK AREA 
5A sz DUP < 'Z' > 

J 

IZU H I 
5A 

GRID DI 54 DUP C'Z'> 1GRID LINE !HAGE AREA 
) 

1206 FE I DI 25' ou, < •z• J I - RESERVED -

" J 

UD4 Al ( CODE_INTS DI 
JA 

UI DUP < • z• > 1CDDE AREA FOi INT 5 
l 

1474 Al C ATTR_INT5 DI UI DU, ('Z'> 1ATTRJIUTE AR!A FOR INT S 5A 
J ,u, 

ORO OFFSET CDDE_IUFFU IOAO 1474 C 
5A JftAGE..IUFFEl DI 1140 DUr <'Z') JEYEN DDT SAYE AHA 

] 

'514 DSEG/1 ENDS 
,--------------------------------------------------------------------, : EXTRA SEOHEHT 1 

( 110, ;---------------------------------------------------------------------, 1111 ti XXDATA S£G/1ENT AT 50N 
1101 STATUS_IYTE DI 0 

lOCDATA ENDS 
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Appendix A. 

•••••••••••• •••••••••••• • • 
■ ftODULE 1 ■ 
• • ............ 
•••••••••••• 

IOU 

. ''°' 0011 35 31 SO 51 IA II 

OJU 

'°" 0050 

42 ZI 43 4f 50 52 
ZE 20 4, 42 4D ZO 
JIH515' 

1----------------------------------------I RO" RESIDEHr CODE , 
:----------------------------------------CODE SEGIIENT PUBLIC 
,UST 

ASSU"E 
IEGIN • 
DI 

cs,coDE,DS1AISO,ES1NOfNING,SS1SfACK • 

CODE 

'5101JFI COPR, II" 1914' I COPTRIGNf NOTICE 

ORO t 
ORG BEGIN+lOH 
ENDS 
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• 

• 

............ 
• 1100ULE 2 • 
•••••••••••• 

1--- INT 10 -----------------------------------------------------1 
I 
; 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I . 
I 
I 
I 
I 
I 
I 

I . . 
I 
; 
I 
; 
; 
; 
; 
; . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

VIDEO_IO --------
THESE ROUTINES PROVIDE THE CRT INTERFACE 
THE FOLLOWING FUNCTIONS ARE PROVIDED, 

(AHl=O SET 110DE (All CONTAINS NODE VALUE 
(All= 0 40X25 COLOR ANK 
(All= 1 40X25 COLOR ANK 
(All= 2 a0x2s COLOR ANK 
( All= 3 a0x2, COLOR ANK 
GRAPHICS 110DES 
<All= ~ 320X200 4 COLOR (40X25 ANKI 
(All= 5 320X200 4 COLOR (OX25 ANKI (All: 6 640X200 2 COLOR (UX25 AHKl 
(All= 7 HOT VALID •••• EXTENDED NODES••• 
(All= a 160X200 16 COLOR C20X25 ANKI 
(All= t 320X200 16 COLOR (40X25 AHKl (All= A 640X200 4 COLOR CUX25 AHKl (All= I HOT VALID 
(All= C HOT VALID 
(All= D HDT VALID 
(All= E HOT VALID 
CAL>= F HOT VALID •••• KANJI EXTENSION NODE•••• 
(All=lO 40XII COLOR 
(All=II 40XII COLOR 
(All=l2 aox11 COLOR 
<All=13 aox11 COLOR 
CALl=l4 320X200 4 COLOR C20Xll KJ) 
(All=15 320X200 4 COLOR ( 20Xll KJl (All=U 640X200 2 COLOR C40XII KJl 
CAL)=l7 HOT VALID 
CALl=la 160X200 16 COLOR (lOXll KJ) 
(All=19 320X200 16 COLOR C20XII KJl 
(All=IA 640X200 4 COLOR (40XII KJl (All=lB 640XZOO 16 COLOR C40Xll KJl 

••• NOTE IF HIGH ORDER IIT IH Al IS SET, THE REGEN 
BUFFER IS HOT CLEARED • 

(ANl=l SET CURSOR TYPE 
(CHl = BITS 4-0 = START LINE FOR CURSOR 
•• HARDWARE WILL ALWAYS CAUSE BLINK 
•• SETTING BIT 5 OR 6 WILL CAUSE ERRATIC 

ILIHKIHG OR HO CURSOR AT All 
•• IH AHK GRAPHICS NODES, BIT 5 IS FORCED ON TO 

DISABLE THE CURSOR 
(Cll = BITS 4-0 = EHD LINE FOR CURSOR 

(AHl=2 SET CURSOR POSITION 
(DH,Dll = ROW,COLUNH (O,O) IS UPPER LEFT 
Cllil = PAGE HUNIER <NUST IE O FOR GRAPHICS IIODESl 

(AHl=3 READ CURSOR POSITION 
(IHl : PAGE NUNIER (NUST IE O FOR GRAPHICS NODES) 
OH EXIT (DH,Oll = ROW,COLUNH OF CURRENT CURSOR 

(CH,Cll = CURSOR NODE CURRENTLY SET 

(AHl=4 READ LIGHT PEN POSITION 
OH EXIT, 

(AH) = 0 -- LIGHT PEN SWITCH HOT DOWH✓ HOT TRIGGERED 
(AH)= 1 -- VALID LIGHT PEN VALUE IN REGISTERS 

(DH,Dll = ROW,COLUNH OF CHARACTER LP POSH 
<CH> = RASTER LINE C0-199) 
(IXl : PIXEL COLUNH C0-319,639) 

(AHl=S SELECT ACTIVE DISPLAY PAGE (VALID ONLY FOR ALPHA NODES> 
(All=HEW PAGE VALUE (0- 7 FOR NODES Oil , 0-3 FDR NODES 213 

0-15 FOR NODES 10111, 0-7 FOR NODES 12113) 
IF IIT 7 (80Hl OF Al=l 

READ✓WRITE CRT✓CPU PAGE REGISTERS 
(All= aoH READ CRT/CPU PAGE REGISTERS 
(All= 81H SET CPU PAGE REGISTER 

(Ill = VALUE TO SET 
CCL) = CRT 110DE TO SET 

(All z 12H SET CRT PAGE REGISTER 
CIHl : VALUE TO SET 

(Al): 83H SET BOTH CRT AHO CPU PAGE REGISTERS 
CIHl = VALUE TO SET IN CRT PAGE REGISTER 
(Ill = VALUE TO SET IN CPU PAGE REGISTER 
CCLI = CRT NODE TO SET 

IF Ill 7 <aOHl OF Al=l 
ALWAYS RETURNS (IHI: CONTENTS OF CRT Pl.GE REG 

(Ill= CONTENTS OF CPU PAGE REG 
••• NOTE CRT/CPU PAGE o-a NEANS NAIH RA11, AND 

9-A NEAHS VIDEO RAN. 

(AH):6 SCROLL ACTIVE PAGE UP 
(All= NUNIER OF LINES, INPUT LINES BLANKED AT 

BOTTON OF WINDOW, Al= 0 NEANS BLANK 
ENTIRE WINDOW 

CCH,Cll : RGW,COLUNH OF UPPER LEFT CORNER DF SCROLL 
(DH,Dll = ROW,COLUNN OF LOWER RIGHT CORNER DF SCROLL 
(IHl = ATTRIBUTE TO IE USED ON BLANK LINE 

(AN):7 SCROLL ACTIVE PAGE DOWN 
(All: NUNIER DF LINES, INPUT LINES ILANKED AT TOP 

OF WINDOW, Al=O NEANS BLANK ENTIRE WINDOW 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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• I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 

I 
I 
I 
I 
I 

I 
l 
I 
I 
I 
I 
I 
I 
I 
l 
I 

ICH.Cll : ROW.COLUMN OF UPPER LEFT CORNER OF SCROLL 
(OH,Oll : ROW,COLUMN OF LOWER RIGHT CORNER OF SCROLL 
(IHl : ATTRIIUIE TO IE USED OH ILAHK LINE 

CHARACTER HAHOLIHG ROUTINES 
IAHl : a READ ATTRIIUTEICHARACTER AT CURRENT CURSOR POSITION 

CIHl = OISPLAY PAGE (VALID FOR ALPHA MODE) 
ON EXIT, 
<All = CHAR READ 
(AHl : ATTRIBUTE OF CHARACTER REAO (ALPHA NODES AND 

KAHJI GRAPHICS NOOE) 

•• NOTE n 
IN KANJI GRAPHICS NOOE, CODE AND ATTRIBUTE ARE ASSURED 

ONLY WHEN CPU PAGE IS HOT SWITCHED. 
IN ANK GRAPHICS NODE, CHARACTER CODE &1H-9FH,EQH-FCH IS READ 

AS UH. 

(AH) : 9 WRITE ATTRIIUTEICHARACTER AT CURRENT CURSOR POSITION 
IIHl = DISPLAY PAGE (VALID FOR ALPHA NODES OHLYl 
(CXl : COUNT OF CHARACTERS TO WRITE 
(All = CHAR TO WRITE 
Ill) = ATTRIBUTE OF CHARACTER CALPHA)ICOLOR OF 

CHARACTER (GRAPHICS). SEE NOTE QH WRITE 
DOT FOR Ill 7 OF IL: l. 

(AH) : IQ (QAHl WRITE CHARACTER ONLY AT CURRENT CURSOR POSITION 
(IHl : DISPLAY PAGE (VALID FOR ALPHA MODES ONLY) 
ICXl : COUNT OF CHARACTERS TO WRITE 
(All : CHAR TO WRITE 
(Ill : COLOR OF CHAR (GRAPHICS> 

SEE NOTE OH WRITE DOT FOR Ill 7 OF IL= 1. 

FOR REAOIWRITE CHARACTER INTERFACE WHILE IN GRAPHICS NODE, 
THE CHARACTERS ARE FORMED FROM A CHARACTER 
GENERATOR IMAGE MAINTAINED IN THE CHARACTER GEHERATER ROM. 

FOR WRITE CHARACTER INTERFACE IN GRAPHICS MOOE, THE 
REPLICATION FACTOR COHTAIHED IH (CX) OH EHTRY WILL 
PRODUCE VALID RESULTS OHLY FOR CHARACTERS 
COHTAIHED OH THE SAME ROW. COHTIHUAllOH TO 
SUCCEEDING LINES WILL HOT PRODUCE CORRECTLY. 

GRAPHICS INTERFACE 
IAHl : 11 IDIH) SET COLOR PALETTE 

(IN) : PALETTE COLOR ID IEIHG SET 10-127) 
Clll = COLOR VALUE TO IE USED WITH THAT COLOR ID 

COLOR IO: D SELECTS THE IACKGROUHD 
COLOR (Q-ISl 

COLOR ID: l SELECTS THE PALETTE TO IE 
USED1 
2 COLOR NODE, 

0 = WHITE FOR COLOR I 
I = BLACK FOR COLOR I 

4 COLOR NODES, 
0 = GREEN, RED, IROWH FOR 

COLORS 1,Z,3 
1 = CYAH, NAGEHTA, WHITE FOR 

COLORS 1,2,J 
I COLOR NODES, 

ALWAYS SETS 
ILUE 

UP PALETTE AS 1 
FOR COLOR I 
FOR COLOR 2 
FOR COLOR J 
FOR COLOR 4 
FOR COLOR 5 
FOR COLOR 6 
FOR COLOR 7 

GREEN 
CYAN 
RED 
MAGENTA 
BROWN 
LIGHT GRAY 

16 COLOR MODES, 
ALWAYS SETS UP PALETTE AS1 
ILUE FOR COLOR I 
GREEN FOR COLOR 2 
CYAN FOR COLOR J 
RED FOR COLOR 4 
MAGENTA FOR COLOR 5 
YELLOW FOR COLOR 6 
LIGHT GRAY FOR COLOR 7 
DARK GRAY FOR COLOR I 
LIGHT llUE FOR COLOR 9 
LIGHT GREEN FOR COLOR 10 
LIGHT CYAN FOR COLOR 11 
LIGHT REO FOR COLOR 12 
LIGHT NAGEHTA FOR COLOP. lJ 
LIGHT YELLOW FOR COLOR 14 
WHITE FOR COLOR 15 

IH 4GX25 DR IQX25 ALPHA NODES OR 40Xll OR IGXll 
KAHJI MODES, THE VALUE SET 
FOR PALETTE COLOR O INDICATES THE BORDER 
COlOR TO IE USED. IN GRAPHIC NODES, IT 
INDICATES THE BORDER COLOR AND THE 
IACKGROUHD COLOR. 

IAHJ : 12 (QCHl WRlTE DOT 
<DX>= ROW HUMBER 
(CXJ = COLUl1H HUMBER 
!All : COlOR VALUE 

IF BIT 7 OF Al = I, THEN THE COLOR VALUE IS 
EXCLUSIVE OR'D WITH THE CURRENT CONTENTS OF THE DOT 

IAHl: 1S (GOH) READ DOT 
(DX)= ROW HUMBER 
ICX): COLUMN NUMBER 
<All RETURNS THE DOT READ 
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• 

• 

• 

I ASCII TELETYPE ROUTINE FOR OUTPUT 
I IAH): 14 (OEH) WRITE TELETYPE TO ACTIVE PAOE 
J CAL) : CHAR TO WRITE 
l <IL) : FOREGROUND COLOR IN GRAPHICS MODE 
l HOYE -- SCREEN WIDTH IS CONTROLLED IY PREVIOUS 
I MODE SET 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

; 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
l 
I 
l 

<AHi : 

(AH) : 

15 <OFHl CURRENT VIDEO STATE 
RETURNS THE CURRENT VIDEO STATE 
(AL) : NODE CURRENTLY SET (SEE AH=O FOR EXPLAHATIOH) 
(AH) = HUMBER OF CHARACTER COLUMNS OH SCREEN 
(IH) : CURRENT ACTIVE DISPLAY PAGE 

16 (IOH) SET PALETTE REGISTERS 
(All : 0 SET PALETTE REGISTER 

(Ill: PALETTE REGISTER TO SET (OOH - OFHl 
(BH): VALUE TO SET 

(All = I SET BORDER COLOR REGISTER 
(IH) = VALUE TO SET 

(All• 2 SET All PALETTE REGISTERS AND BORDER 
REGISTER 

Es,ox POINTS TO A 17 BYTE LIST 
BYTES O THRU 15 ARE VALUES FOR PALETTE 

REGISTERS O THRU 15 
'BYTE 16 IS THE VALUE FOR THE BORDER 

REGISTER 

(AH) = 17 (11H) IESERVED 
(AH)= I& (12H) RESERVED 

(AHi = 19 (13H) REQUEST FONT PATTERN 

<AH) 

RETURNS THE REQUESTED FDHT PATTERN IN USER AREA 
(Al):O REQUEST IASE-FDHT 
<AL>=BDH REQUEST BASE-FONT WITH FULL CHARACTER IDX 

(ALl=,oH WRITE FOHT PATTERN FROM USER AREA TD GAIJI RAIi 
(CX) = INTERNAL CODE FOR REQUESTED FONT 

FDR HAHXAXU-FDNT (CHl=D 
(ES,IX) = DATA AREA FOR FONT 

HORNAL-IGX FULL-BOX 
-16X16; 32 BYTE 36 BYTE 
-16X& ; 16 IYTE 11 BYTE 

= 20 (1\Hl SUPERIMPOSE SCREEH 
<All = 0 SET MODE 

(IHl= 0-3 HOT VALID 
(BHl= \ 32DX200 4 COLOR 
<BH>= 5 320X20D , COLOR 
(BHl= 6 6,ox200 2 COLOR 
(BH): 7 HOT VALID 
(BH): a 16DX200 16 COLOR 
CBHl= 9 320X200 16 COLOR 
(IH)= A 6,ox200 \ COLOR 
(BH>= 1-13 ~OT VALID 
(IHl=l\ 32DX200 \ COLOR 
(IH>=l5 320X200 \ COLOR 
(BH>=16 640X200 2 COLOR 
(BHl•17 HOT VALID 
(BHl=la 160X200 16 
(BHl•l9 520X200 16 
CIHl•IA 640X200 4 

COLOR 
COLOR 
COLOR 

(\OX25 
( 4DX25 
(&OX25 

(20X25 
(40X25 
(IOX25 

(20XII 
(20XII 
(\OXII 

(IOXII 
< 20XII 
(40Xll 

AHX) 
AHKl 
AHKl 

AH Kl 
AHX) 
AHKl 

XJ> 
XJl 
XJ> 

XJl 
XJl 
XJ) 

••• NOTE IF HIGH ORDER BIT IN Al IS SET, THE REGEN 
BUFFER IS HOT CLEARED. 

<All 

<All 

<All 

1 SET SUPERIMPOSE 
<IH): 0 OFF 
(IH): I OH 

= 2 SET FORGROUHD PAGE 
(IHl= 0 VRAM-1 

= 3 SET TRAHSPAREHT PALETTE 
(IHI= PALETTE REGISTER HUMBER 

=\SET SUPERIMPOSE MODE 
(IH) = 0 PR! (PRIORITY) 
(IHl : I XOR 
(IH) : 2 AHO 
(IHI = 3 DR 

I CS,SS,D5,ES,IP,DI,SI,IX,CX,DX PRESERVED DURING CALL 
I AX IS DESTROYED 
,-----------------------------------------------------1 VIDEO GATE ARRAY REGISTERS 
I 
I PDRT 3DA OUTPUT 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

REG 0 
OIH 
D2H 
04H 
OIH 
IDH 
20H 
OH 
IOH 

REG I 
OIH 
02H 
O\H 
O&H 
IOH 

l ¥!OED PROCESSOR 2 (VIDEO RAlt1VRANl 

MODE CONTROL I REGISTER MODE CONTROL l REGISTER 
+HI IAHDWIDTH✓-LOW aAHDWIDTH 

+GRAPHICS,-ALPKA +GRAPHlcs,-AtPHA 
RESERVED RESERVED 
+VIDEO EHAILE +VIDEO EHAILE 
+16 COLOR GRAPHICS +16 COLOR GRAPHICS 
RESERVED RESERVED 
RESERVED +lAHJI MODE 
RESERVED +6•0X200 16 COLOR GRAPHICS 
PALETTE PIASX 
PALETTE MASK 
PALETTE HASX 
PALETTE HASX 
PALETTE HASX 
RESERVED 
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+VRAM-1 ENABLE 
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20H RESERVED +VRAM-2 EHULE ( 
40H RESERVED +HIGH RESOLUTIOH £HAILE 
aDH RESERVED +HIGHI-LOW FREQUENCY DISPLAY 

REG 2 IGRDER CGLDR REGISTER IGRDER COLOR REGISTER 
OIH ILUE 
02H GREEH 
04H RED 
UH IHTEHSITY 

REG 3 MODE COHTROL 2 REGISTER MODE CONTROL 2 REGISTER 
OIH RESERVED -- MUST IE ZERO RESERVED -- MUST IE ZERO 
02H +EHAILE ll!HK +EHABLE ILIHK 
04H RESERVED -- MUST IE ZERO RESERVED -- MUST IE ZERO 
OIH +2 COLOR GRAPHICS +2 COLOR GRAPHICS 

c,,oxzoo 2 COLOR ONLY) (640X200 2 COLOR ONLY) 
IOH RESERVED RESERVED 
20H RESERVED RESERVED 
40H RESERVED RESERVED 

I IOH RESERVED RESERVED 
I 
I UG4 RESET REGISTER RESET REGISTER 
I OIH +ASYHCHROHOUS RESET 

' 02H +SYHCHROHOUS RESET 

' I REG 5 TRANSPARENT PALETTE 
I OIH SELECT 0 RESERVED 

' 02H SELECT 1 RESERVED 
I 04H SELECT 2 RESERVED .;a I 05H SELECT 3 RESERVED 

( I 
I REG 6 SUPERIMPOSE CONTROL REGISTER 
I OIH +FORE=V-RAM,IACK=MAIH-RAM RESERVED it I 02H ♦TRAHSPAREHT OH RESERVED 
I 04H MODE COHTROL 1 RESERVED 

' OIH MODE COHTROL 2 RESERVED jl 

' I REGS 10 TO lf PALETTE REGISTERS PALETTE REGISTERS 
I OIH ILUE 
I 02H GREEH . 04H RED 
I OIH IHTEHSITY 

' I VIDEO GATE ARRAY STATUS 
I PORT lDA INPUT 
I OlH +DISPLAY EHAILE 
I 02H +LIGHT PEH TRIGGER SET . 04H -LIGHT PEH SWITCH MADE 

OIH +VERTICAL RETRACE ( UH +VIDEO DOTS 

,-----------------------------------------------------------
OOID CR EQU OOH CARIDGE RETURN 
OOOA Lf EQU OAH LIHE FEED 
0007 IELL EQU 1 IEEP 
DOOi IS EQU • BACK SPACE 
DOAD HALFTONE EQU UOH I CODE OF HALF TONE 
2A55 HT_FONT EQU OU55H AND 7F7FH ; FONT PATTERN OF HALF TONE 
FFFF TRUE EQU OFFFFH 
0000 FALSE EQU 0 
•••• GRAPHICS EQU • GRAPHICS MODE 
0014 KJGRAPH EQU 14H KAHJI GRAPHICS MODE 
0010 KJ_MODE EQU IOH KAHJI MODE 
ODIO VIDEO EQU IOH VIOEO INTERRUPT 
nu KEYIORD EQU 16H KEYIORD IHTERRUPT 

DEFAULT_MODE EQU KJ_MODE DEFAULT MODE 

( :i:: oau ~;h-~-ALPHA EQU 04H PORT I ALPHA MODE 
= DOOi EQU OIH 64K RAIN RAM EXPAHTION CARD INSTALLED 

= 0000 PC"ODEl EQU OOH PC-J MODE COHTROL 1 
= 1008 VIDEOENI EQU OIH VIDEO ENABLE 

= ODDI PCPALETM EQU OIH PC-J PALETTE MASK 
= 0002 PCIORD EQU 02H PC-J BORDER COLOR 
= DOOi IHTSEL EQU OIH IHTEHSITY IIT FOR PALETTE 
= 0003 PCMODE2 EQU OlH PC-J "ODE CDHTROL 2 
= 0004 PCRESET EQU 04H PC-J RESET 
= 0002 SYHCRST EQU 02H SYHCHROHOUSE RESET 
= 0005 PCTRPAL T EQU 05H PC-J TRAHSPAREHT PALETTE 
= ooo, PC SUPER EQU 06H PC-J SUPERIMPOSE REGISTER 
= 0010 PCPALET EQU IOH PC-J PALETTE REGISTER 
: ODDI FOREVRA" EQU OIH V-RAN IS FOREGROUND = 0002 TRAHSDH EQU 02H TRAHSPAREHT OH 
: DODD SX2STAT EQU OOH PC-J SX-02 STATUS REGISTER : ODOI 
= OOI\ 

VERTRET EQU OIH VERTICAL RETRACE 
: I002 LPEHSW EQU 04H -LIGHT PEH SWITCH MODE 

LPEHTRO EQU 02H LIGHT PEN TRIGGER SET 
= IDOD 
: 0011 lXMODEl EQU OOH I PC-J MODE COHTROL 1 
= ODlO IXPALETM EQU OlH ' PC-J PALETTE MASK 
'0002 VRAMIEHI EQU 10H I VRAM I EHAI LE 03105 
= 0001 lXIORO EQU 02H PC-J BORDER COLOR 
= 0004 1XMODE2 EQU 03H PC·J MODE COHTROL 2 
= ODIO lXRESET EQU 04H I PC-J RESET 

( IXPALET EQU IOH PC-J PALETTE REOISTER 
= 00117 

' ODO, SIKJROM EQU 07H sx-oa KAHJI RON AHO GA!Jl UM 
' OOOA SIVRAMl EQU O,H sx-oa VIDEO UK ( SHARED) 

S&\IU,"Z EQU UH sx-oa VIDEO RAM (SEPARATED) 
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= ooac 
= ooaD 
= ooao 
= oozo 
= aooo 
= aaoo 
: 1100 

: 0000 
: 0001 
: 0003 
: 0007 

: 000 
: 0020 
: 0 000 

= 03D4 
: OlFF 
: 03D8 
: 03DA 
= 03DA 

: 0030 
: 0080 
: 0037 
: 0087 
: 0037 
= 0017 

: 007B 
: 00FB 
: 0071 
= OOFI 

: 007F 
: IOEI 

= uo 
z 9173 

= a,o 
= 1460 
= 1470 
: 1491 

= UDO 
: 1120 
= azoo 
= azz1 
= 0100 
= F040 
: F07E 

= 0oao 
• 0001 
: 0077 
= 00&B 
:i ooao 

= 0oao 
• 0702 
: 0703 
: 0700 
• 0701 
• IS3F 

• 0010 
• ooao 

• 1101 

• 07FF 

:i 0009 
• 0011 

• D012 

: 0011 
= 1011 

w: 000~ 
= 0004 
: 0006 
= 0ooa 
: 000A 
= 000C 
• 000E 
• 0010 

' OOOA 
= 0000 
= 0002 
= 0004 
= 0005 
= 0006 
• 0007 
• oooa 

SISX02A 
sasxoa 

OH 
11E11 
AKJROl1 
AVU111 
AVRAl1Z 

113ZK 
1164K 
111ZSK 
11256K 

WR 
RD 
FUll 

A6145 
SXOIUSE 
APOCOH 
S2AUSE 
S21BASE 

KJROl1_0FF 
KJROl1_0H 
VRAl11_0FF 
VRAl11_0H 

~=:~~=g=F 
:~~~:=g=F 
SX02B_OFF 
SX02B_OH 

EQU 
EQU 

EQU 
EVU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 

&CH 
IDH 

80H 
20H 
01000H 
Oll00H 
01&00H 

l sx-0a SX-02A PC-J VIDEO 
1 sx-0a sx-021 JX VIDEO 

I EHABlE BIT 
11E110RY an 

I KAHJI ROl1 ADDRESS 
VIDEO RAl1 1 ADDRESS 
VIDEO RAl1 2 ADDRESS 

HOT lFH AHD IFH I 
HOT 1 EH AHD lFH 
HOT ICH AHD lFH I 
HDT llH AHD lFH 

l2K IIEl10RY RANGE SELECT 
64K 11E11DRY RAHGE SELECT 

124K 11El1DRY RANGE SELECT 
256K 11El10RY RANGE SELECT 

40H 
20H 
7FH AHD 

03D4H 
OlFFH 
03D8H 
03DAH 
03DAH 

11El1 OR 
OH OR 
11El1 OR 
OH OR 
IIEl1 DR 
DH OR 

; WRITE 
; READ 
0 I FULL 

ENABLE BIT 
EHAalE IIT 
DECODE 

I 1,0 ADDRESS OF 6145 
1,0 ADDRESS OF 1,0 ADDRESS CDHTROLLER 
1,0 ADDRESS OF PALETTE AHO SUPERIIIPOSE CONT. 
1,0 ADDRESS OF VIDEO PROCESSOR 1 
1,0 ADDRESS OF VIDEO PROCESSOR 2 

AKJROl!,100H 
KJRDl1_0FF 
AVRAMl✓IOOH 
VRAIII_DFF 
AVRA112'400H 
VRAl12_DFF 

l TURH OFF KAHJI ROl1 
TURH OH KAHJI ROl1 
TURH OFF VIDEO RAl1 1 
TURH OH VIDEO RAl1 1 
TURH OFF VIDEO RAl1 Z 
TURH OH VIDEO RAl1 Z 

s2AusE,a 
OH DR SX02A_OFF 

S2BUSE,a 
OH DR SX021_0FF 

I TURH OFF SX-OZ A 
I TURH DH SX-02 A 

TURH OFF SX-0Z B 
TURH OH SX-02 I 

KJl1ASKL EQU 007FH I 11ASK PATTERN FOR LEFT PART OF 16X16 FOHT 
WHITE_IOX EQU 19474H • 21 AHD 3FFFH OR 1000H ;KJ-ROl1 SEQ.ADDRESS DF WHITE IDX CIIA 

JISl_L 
JISl_H 

ROSS_L_LOW 

HH:~=~~~: 
RROSS_L_LOW 
RROSS_L_HIGH 
RROSS_U_LOW 
RROSS_U_HIGH 

S_RAl1 

:~~=~~:::~ 
ZEHIIT 
ZEHZBIT 
HAH 11ASK 
ZEH2_11ASK 
ZEROCOL 

~~::~n 
~~=~=g=F 
IHDICATOR__OH 
KKH_TERl1 

DISAILEliHl11 
EHAILE_ 111 

VRAll2_PAGE 

PCl_11AS1t 

ROII_KJ 
lOW_AHlt 

CIOX_ROII 

ILOCK_CURSOR 
UHDER__CURSOR 

F_IASE 
F_DI 

!~Ii 
VIO LOCAL 
VACf_PG 
VCRS POS 
VkK_FLAG 

~~~:~:~: 
VGC OH 
vv15_oH 

EQU 
EQU 

EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 

EQU 

EQU 

EQU 
EQU 

EQU 

EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

01140H ; LOW IOUHD OF JIS 1 CHARACTER 
09172H+11 HIGH BOUND OF JIS 1 CHARACTER 

♦ J FOR SPECIAL CHARACTER FOR KAHA-KANJI 
I LOW BOUND OF ROSSIAH LOWER CHARACTER 

HIGH BOUHD OF ROSSIAH LOWER CHARACTER 
LOW IOUHD OF ROSSIAH UPPER CHARACTER 

1440H 
1460H 
IHOH 
4491H 

UDOH 
1120H 
1200H 
&ZZlH 

I HIGH BOUND OF ROSSIAH UPPER CHARACTER 

LOW 
HIGH 

I LOW 
HIGH 

IOUHD OF ROSSIAN LOWER REGEH CODE 
IOUHD OF ROSSIAH LOWER REGEN CODE 
BOUND OF ROSSIAN UPPER REGEN CODE 
IOUHD OF ROSSIAH UPPER REGEN CODE 

CONV. 

2041 SIZE OF STATIC RAl1 !FOR EXTERNAL CHARACTER> 
OF040H I LOW IOUHD OF EXTERNAL CHARACTER 
EXT_CHAR_L+S_RAl!,]Z-2 HIGH IOUHD OF EXTERNAL CHARACTEJI 

IOH ; ZEHKAKU BIT 
OIH ; ZENKAKU 2HD IIT 
(HOT ZEHBITl AHD (HOT ZEH2BIT> AND OFFH ; HAHKAlU IUSK 
ZEHIIT QR ZEN211T ; l'IASK OF 2ND IYTE OF ZEHlAlU 
IOH I ZERO COLU11H FLAG USED IH W 1ST CHAR 

Ill a OF 1ST IYTE OF 2 IYTl C05E IS ALWAYS I 
IOH 
0702H 
0703H 
0700H 
0701H 
453FH 

lOH 
IOH 

• 
17FFH 

11-1-1 
25 - l 

11 

X'OR WRITE IN GRAPHICS WRITE 
KAHA-KAH DISAILE 

l KAHA-KAH l INDICATOR OISAILE 
KAHA-KAN l INDICATOR EHAILE 

I INDICATOR ENABLE 
KAHA-KAH TER11IHATE 

DISAILE Hl1I 
EHAaLE HIii 

I PAGE HUI\IER OF V-RAl1 2 

1 11ASlt FOR PESUDO CODE IUFFER POIHTEJI 

ROW HUl11ER OF KJ 110DE 
ROW HUl'IIER OF AH NODE 

1 ROIi HUIIIER OF KANJI CHARACTER IOX 

CIOX ROW-I I ILOCK CURSOR 
ICIOX_ROW-ZlN256+(CIOX_ROW-11 1 UHDER CURSOR 
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1 STACK 
♦ 0 
♦ 2 
♦ 4 
+ 6 
• a 
♦ 10 
+12 

FRA11E USE FOR 
I FRA11E OFFS ET 

FRA11E OFFSET 
FRAl'IE OFFSET 

I FRAME OFFSET 
FRAIIE OFFSET 
FUNE OFFSET 

1 FRA11E OFFSET 

SET RETURN 
OF DI 
OF SI 
OF BX 
oF ex 
OF DX 
OF DS 
OF ES 

PARAIIETER 

l LOCAL AREA SIZE OF VIDEO 10 
1 ACTIVE PAGE 
1 CURRENT CURSOR POSITION 
I KANA KAHJI CONV. FLAG 
1 KJ-RON STATUS (O:OFF, l•OHI 
1 VIDEO GEHETATER STATUSIO•VGZ, l•VGll 
I GRAPHICS CURSOR STATUS 
I VIDEO 1,0 STATUS 
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' oou 
' aooo 
' 0001 

' ooaz 
' 0004 

' '°" ' OODO 

' 0001 

' 0002 
' 000' 

' ,010 

z DOZE 
: DOU 
' OOlt 
: 0000 

' oooz 
' DD04 

' ODOS 

' DDD6 
= oooa 
, ODD9 
, DDDA 

: ODOF 
: 0020 
: lFFF 

; 0001 
: 0000 
: oooz 
; on1 

; aooo 
; OOAO 
• HOD 

0000 
OIOD HOD I 

!I 
l 

IDDD 

OODD 
DODD oaoo I 

!I 
J 

0110 

IODD 
DODD 

DODD 
DODO OZDl R 
oooz a sec R 
0004 0619 R 
0006 06E6 R 
oooa 011, R 
OOOA 07FF R 
OODC 0171 R 
OOOE 0170 R 
0010 ODID R 
DOIZ OF32 R 
OOH ors, R 
0016 16CI R 
DOU 17'D R 
oau. U~I R 
001.C IUD R 
ODIE 19CA R 
OG20 190D R 
IOZ2 IAS2 R 
ODZ'ii U52 R 
002, llS3 R 
0021 ICU R 
DD2._ 1E2A I 
ooze lE6Z R 
OOZE IEDI R 
DDlO U52 R 
OOlZ ll~2 R 
OOH US2 R 
0Ql6 usz R 
OOl& 0D1D R 
oou 1££1 R 
003C IEFD R 
OOlE IASZ R 
OG<tO US2 R 
ouz 102 R 
0044 lFOF R 

SUP_lOCAL 
suc_"ooE 
su_ULR 

~~=g~ 
SDH LOCAL 
SOC-"OOE 

tg:i;: 
SD_ESl 

uc_LOCAL 

W LDClL 
GW LOCAL 
SAC_LOCAL 
WGPDSH 
WPOSH 
W2CODE 
WZATTR 
WR SEG 
wGiiooE 
~~O~~DE 
KJ OFF 

i~~i~~R~~l~~LE 
VGI_OH 

~ih~~H 
PS_PROCE55 

REGEN_SlZE 

;:~ggi:~1~:T 

uu 
Equ 
EQU 
Equ 
EQU 

Equ 
EQU 
EqU 
Equ 
Equ 

uu 

Equ 
Equ 
Equ 
Equ 
EqU 
EQU 
Equ 
Equ 
Equ 
Equ 
Equ 

Equ 
Equ 
Equ 

EQU 
Equ 
EqU 

Equ 

Equ 

Equ 
EqU 

' D 
1 
2 
4 

' D 
1 
2 
4 

16 

46 
la za 
0 
2 
4 
5 

' a 
9 
ID 

DOFN 
ZDN 
lfFFH 

I 
D 
z 

LOCAL AREA SIZE OF SCROLL UP 
CRT IIODE 
ROW OF UPPER LEFT 
TOP OF SOURCE ROW 
SEGIIENT ADDRESS OF VRAll-1 

LOCAL AREA SIZE OF SCROLL DOWN 
CRT IIODE 
ROW OF lOWER RIGHT 
BOTTON OF SOURCE ROW 
SEGMEHT ADDRESS OF VRAll-1 

LOCAL AREA SIZE OF READ AC CURRENT 

LOCAL AREA SIZE OF WRITE At/C CURRENT 
LOCAL AREl SIZE OF GRAPHICS WllTE 
lOCAL AREA SIZE OF SET ALT CURSOR 
GRAPHICS WRITE POSITION 
WRITE POSITION 
ZHO BYTE CODE 

I 2HO BYTE ATTRIBUTE 
REGEH 5EG11EHT 
GRAPHICS "ODE FlAG 

I CRT_"ODE 
FONT PATTERN 

I IIASK FOR CRT NODE 
CURSOR DISABLE Ill 
NASX FOR GRAPHICS CURSOR 

VIDEO GEHERATER I IS OH 
VIDEO GEHERATER 2 IS OH 
VIDEO GENERATER I AHO 2 ARE OH 

1 I PRlHT SCREEN 15 PROCESSINO 

OIDDDH I SIZE OF REGEN 

DDDADH I SEGNHT ADDRESS OF PESUDO REGEN 
2D4& SIZE OF PESUOO REGEN 

,------------------------------ VIDEO RAIi 
SEGMENT AT REGEN START 
REGEH_SIZE DUPC!l 

PESUOO CODE BUFFER 

,_cooE_IUFFER ENDS 

1------------------------------ INDETEIIIIIHATE 05, ES----------------

INDETERIIIHATE SEGIIEHT 
IHDETERIIIHATE EHOS 

ASSUNE CSsCDDE, DS1IHOETEIIIIIHATE, ES1IHOETERNIHATE 

VF_TAILE LABEL WORD TAllE OF ROUTINES WITHIN VIDEO 1,a 
DW OFFSET SET_IIOOE AH: D 
OW OFFSET SET_CTYPE AH : I 
DW OFFSET SET_CPOS AH ' 2 
DW OFFSET REAO_CURSOR AH : l 
DW OFFSET READ_LPEH AH : 4 
DW OFFSET ACT_DISP_PAGE I AH : 5 
DW OFFSET SCROLL_UP AH : 6 
ow OFFSET SCROLL_DOWH AH : 1 
DW OFFSET READ_AC_CURREHT AH = • ow OFFSET WRITE_AC_CURREHT AH ; • ow OFFSET WRIIE_C_CURREHT AH ' A 
DW OFFSET SET_CDLOR AH ; I 
ow OFFSET WRITE_DOT AH : C 
ow OFFSET READ_OOT I AH : 0 
DW OFFSET WRITE_TTY AH ' E 
ow OFFSET VIOEO_STATE AH : F 
ow OFFSET ~~~o~:~~gJ~ AH ; ID 
DW OFFSET AH ' II 
ow OFFSET HO OPERATION AH : 12 
DW OFFSET FOHT_PA TTERH AH ; ll 
ow OFFSET SUPERIIIPOSE AH : 14 

DW OFFSET SET_AL T _CTYPE AH al 
ow OFFSET SET_Al T_CPOS AH az 
ow OFFSET READ_Al T_CURSOR AH al 
DW OFFSET HO_OPERA TIOH AH H 
ow OFFSET HO_DPERA TIOH AH as 
DW OFFSET HO_OPERA TIOH I AH a6 
ow OFFSET HO_OPERATIOH AH ,1 
ow OFFSET REAO_AC_CURREHT AH .. 
DW OFFSET K_WR!TE_AC_CURREHT AH at 
DW OFFSET K WRITE C CURRENT AH IA 
ow OFFSET HO_OPERATYOH AH .. 
DW OFFSET HO_OPERlTIOH AH ac ow OFFSET HOQOPERATIOH AH ID 
DW OFFSET K_ RITE_TTY AH aE 
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• 

• 

• 

: 0046 

0046 
0046 Fl 
0047 FC 

DOU 55 
ODO IE 

004A El DDDD E 

DDID El IIEI R 

DD5D F6 D6 D357 R FF 
DD55 75 12 

DD57 ac D5 
DD59 ac 16 D351 R 
0050 19 26 D35A R 

0061 
0064 
D066 
0069 
0069 

ID R 
IE D5 
IC 0600 R 

FE D6 0357 R 

006D Ea IIEC R 

0070 al EC DA 
0075 II EC 

0075 06 
0076 IE 
0077 52 
0071 51 
0079 53 
0 07A 56 
0078 57 
007C 51 

007D 50 
007E C6 '6 04 00 

0082 AD 0353 R 
ooas aa o o5 

ooaa AD 0351 R 
D018 aa 46 06 

ODIE AO 03FI R 
0091 aa 46 oa 
0094 ao DE O]FI R FF 
0099 51 

D09A ao FC 11 
009D 72 3F 

009F ID EC 6C 

OOAZ ID FC 11 
OOA5 72 33 

OOA7 ID FC 22 
DUA H 2E 

DOAC 5D 
DOAD 53 

OOAE 32 FF 
0010 IA IE 0062 R 
00" DI E3 
0016 a, 5E 00 

D019 
ODIC 
ODCO 

Al OlO R 
17 17 035C R 
a, 46 oz 

OOCl Al OHO R 
DOC6 17 06 03lE R 
OOCA Al OHO R 

DOCD IA 26 D3,9 R 
ODDI aa 66 D7 

ODD, C6 46 o, FF 

DODI 51 
ODD9 5a 
ODDA 
DDDA IA 3E D062 R 
DODE 
DODE IA C4 
ODED lZ H 
OOEZ DI ED 
OOE4 11 FO 

DOE6 lD ODO 
DOE9 72 ll 

YFT_EHD EQU 

VIDEO_IO 

VJDO. 

Yl11 

VIZ• 

STI 
CLD 

PUSH 
PUSH 

CALL 

CALL 

TEST 
JHZ 

l'IOY 
l'IOY 
l'IOY 

l'IOV 
IIOV 
l'IOV 

IHC 

CALL 

SUI 
l'IOV 

PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 

PUSH 
l'IOV 

l'IOV 
l'IOV 

l'IOV 
l'IOY 

l'IOV 
l'IOY 
OR 
POP 

CIIP 
JI 

PUSH 
PUSH 

XOR 
l'IOV 
SAL 
IIOV 

IIOV 
XCHG 
IIOV 

IIOV 
XCHG 
l'IOV 

l'IOY 
l'IOY 

IIOV 

POP 
POP 

IIOV 

IIOV 
XOR 
SAL 
IIOV 

Cl'IP 
JI 

1-YF_TABLE 

PROC 

IP 
DS 

DDS 

HEAR 

ASSUl'IE DS1DATA 

DISAILE_IHT 

YSTACKL, TRUE 
VIOO 

IP,SS 
ss_SAVE,SS 
SP _SAYE,SI' 

IP,VSTACK 
$S,IP 
SP.OFFSET VSTACK_TOP 

BYTE PTR YSTACKL 

EHAILE_IHT 

SP,YIO_LOCAL 
IP,SP 

ES 
DS 
DX 
ex 
IX 
SI 
DI 
AX 

AX 

INTERRUPTS BACK OH 
SET DIRECTION FORWARD 

SAVE IP 
SAVE DS 

I PDIHT 1105 DATA AREA 

I DISABLE INTERRUPT 

VSTACK IS ALREADY USED T 
YES 

SAYE STACK SEGl'IEHT 

SAVE STACK POIHTER 

SETUP HEW STACK SEGl'IEHT 

SETUP HEW STACK POIHTER 

IHCREl'IEHT VIDEO STACK LEVEL 

I EHAILE INTERRUPT 

ALLOCATE LOCAL WORK AREA 
ASSIGH IP AS FRAl'IE POINTER 

I SAYE SEGIIEHT REGISTERS 

I SAVE AX VALUE 

BYTE PTR [IP+YKK_FLAOl,FALSE CLEAR KANA KAHJI FUNCTION FLAG 

SET CURRENT KJROl'I STATUS 
AL,KJROl'I_STAT 
[IP+VKJ_STATl ,AL 

AL,VG_STAT 
[IP+VYG_STATl,AL 

AL,YIO_PROCESS 
[BP+YVIO OHl.AL 
~iO_PROCESS,TRUE 

AH,llH 
VIZ 

AH,&IH-UH-1 

AH,a,H - (llH-1,H-l) 
Yll 

AH,IEH - CllH-1,H-l> 
Yll 

AX 
IX 

IH,IH 
IL, ACTIYE.._PAGE 
IX, l 
[BP+VACT_PGl,IX 

SET CURRENT YO STATUS 

SET CURRENT VIDEO l✓O STATUS 
SET VIDEO l/0 PROCESSING FLAG 

FUNCTION FOR KAHA-KAHJI CONVERSION? 
NO 

;--- SET DATA FOR KANA-KANJI CONVERSION 
; ADJUST FOR JUIIP TABLE 

ALTERNATE CURSOR FUNCTION? 
YES, SKIP WORK SWAP 

WRITE TTY FUHCTIDN? 
YES, SKIP WORK SWAP 

VIDEO FUNCTION IS WRITE AC/C 
SAYE AX 
SAYE IX 

SET CURRENT ACTIVE PAGE TD IX 
Tll'IES 2 FOR WORD OFFSET 
SAVE ACTIVE PAGE • 2 

AX,ALT_CURSOR POSH ; SET 
AX,(BX+OFFSET-CURSOR...POSHl 
[BP+VCRS_POSl,AX 

CURSOR POSITION TO AX 

AX,ll_lST_CHAR 
AX,l 1ST CHAR 
w_1sY_cHIR,AX 

AH,GC PRESENT 
[BP+YGC_OHl,AH 

; SWAP CURSOR POSITION 
; SAYE IT 

GET 1ST BYTE CHARACTER AT WRITE A/C 
SWAP 1ST BYTE CHAR FOR KANA-KAH 

SET GRAPHICS CURSOR FLAG 

BYTE PTR [IP+VKK_FLAGl,TRUE ; SET KAHA-KANJI FUNCTION FLAG 

IX 
AX 

IH, ACTIVE.,_PAGE 

A.L,AH 
AH,AH 
AX, 1 
SI ,AX 

AX,VFT_EHD 
vu 
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RESTORE IX 
RES TORE AX 

SET ACTIVE PAGE TO IH 

1 GET INTO LOW BYTE 
1 ZERO TO HIGH IYTE 

NZ FOR TAILE LOOKUP 
PUT INTO SI FOR BRANCH 

TEST FOR WITHIN RANGE 
BRANCH AROUND BRANCH 



Appendix A. 

OOEI SI 
OOEC El " OOEE 
OOEE alU 000 It 
ODF2 ao H OF 
OOF5 ao FC °' 
OQF& U UDO 
OOFI 7Z DC 

OOFD ao lE Ol4C Roa 
0102 73 II 

0104 El 1D95 It 
0107 El H 

010, 
0109 80 FC o, 
GlOC 72 ll 
OlOE ao JE n,c It I& 
Dill 7Z 0A 

0115 f6 06 03\C It U 
nu 7' OJ 

OllC 05 °'00 
Ollf 
OllF IE CO 

0121 58 
0122 u 26 0049 It 
0126 ao E4 OF 

012, BF 0132 It 
012C 57 
012D 2E• FF A4 0000 It 

0132 
OU2 F6 46 05 FF 
0136 7' 03 

oua u naa R 
DUI 
Olli F6 46 06 FF 
DUF 7' DC 

0141 Ea 1DIO It 
010 ao 7E 06 02 
010 75 Ol 

DIU Ea lDFC R 
DHD 
014D Ea •••• E 

DllD FL .. 04 FF on, H 10 

0156 n <E 02 
0159 n 5E •• Dl5C 19 &F Dl5C R 

0160 n DE 0340 R 
016' a7 DE 033£ R 
0161 " DE 0340 It 

ouc u 7E 07 
016F aa lE OH9 It 
0171 
0173 SA 5E oa 
1176 " lE DlFI R 

0111. 5f 
0171 5E 
017C 51 
0170 59 
OIJE 51 
Dl7F IF 
DUD 07 

0111 a3 C4 0A 

OIU Ea 11E, R 
0\17 FE DE 0357 R oua 75 0A 

DUD n 2E Ol51 R 019! IE D5 
0191 192' Ol5A R 0197 
0197 Ea llEC R 

DlU IF 
0191 5D 

019C CF 

VU• 

VI3lt 

V1't 

POP 
J"P 

"ov 
AHD 
CNP 
"OV 
JI 

CIIP 
JAE 

CALL 
J"P 

CNP 
Jg 
Cl1P 
JI 

TE5l 
JZ 

ADD 

IIDV 

POP 
IIOV 
AHD 

AX 
SHORT VIDED_RETURN 

AH,CRT IIODE 
All, KJ_l!FF 
A.H. 9 
AX,REGEH_START 
Vlll 

CPU_PAGE,VRA"2_PAGE 
VH 

1---- SETUP SEG"ENT 

GET DIRSEG 
SHDIT YI4 

AH, GRAPHICS 
VH 
CPU PAGE,YRAll2 PlGE vi,- -
CPU_PAGE, l 
vt, 
AX,400H 

l lHRDW lWAY THE PARAIIETER 
: DO NOTHING IF HOT IH RlHGE 

1--- DETERIIIHE SEGIIEHT ADDRESS OF REGEN 
l GET CURRENT CRT 11DDE 
I 11ASK KJ-111 OFF 

IH 110DE USIHG 52K REGEN! 
I SEGMENT FOR COLOR ClRD 
I MO,JUt\P 

: IH 110DE USING V-RANl ? 
; HO 

VllUE OF l2K REGEN ACCORDING TO "EIIDRY SIZE 
; ASSUME Al : 0 
; GET DIRECT SEGMENT OF lllIN RAN 

GRAPHICS "ODE ! 
HD 
IH IIOOE USING V-lAIIZ? 
HO 

PAGE 9 Ol I ? 
I HD 

1 SEl IIAS FDl ACCESS HIGH 161 OF REGEN 

ES,AX I SET UP TO PDtHT AT VIDEO RAIi AREA 
ASSUIIE ES, VlDEO_R•II 

AX 
All, CRT IIDDE 
AH,KJ_l!FF 

RECOVER VALUE 
GET CURRENT IIODE INTO All 

I IIASK lAHJI IIDDE FLAG OFF 

IIOV DI,DFFSET VIDEO RETURH I GET RETURH ADDRESS 
PUSH DI - ; SUCK IT 
Jl1P WORD PlR cs,ISl+OFFSET YF_TAILE]; JUNP ID VIDEO ROUTINE 

ASSUIIE DS1IHDETERIIIHATE, ES1IHDETERIIIHATE 
VIDEO_RETURH• 

TEST 
JZ 

IYTE PTR IBP+VKJ_SlATl,TRUEI KJ-ROII ENABLED AT EHTERlNCE I 
Vl5 I HD 

¥161 

Vl7t 

YIOl• 

CALL 

TEST 
JZ 

CALL 
CIIP 
JHE 

CALL 

CALL 

TEST 
JZ 

IIOV 
IIOV 
IIOV 

IIDV 
XCHG 
l'IDV 

l'IOV 
IIDV 

"OV 
110V 

POP 
POP 
POP 
POP 
POP 
POP 
POP 

ADD 

CALL 

DEC 
JHZ 

IIOV 
IIOV 
IIOV 

CALL 

POP 
PDP 

IRET 

1 EHAILE KJ-ROII 

BYTE PTR IIP+VVG_STATl,TRUE; VG-1 ENABLED AT ENTERAHCE ! 
VI6 i HO 

EHABLE_VGI I EHAILE VIDEO GENERATER I 
:rzE PTR [BP+YVO_SlATl,VG12_0N ~g-1&2 ENABLED! 

EHAILE_VGl2 

ODS 
ASSUM DS•DATA 

ENABLE VIDEO GENERlTER 1&2 

1 POINT &IDS DATA SEGMENT 

IYlE PTR IIP+VKK FLAGJ,TRUE; FUNCTION OF KANA-lAHJI CONVERSION! 
YI7 - ; HD 

1---- RESTORE THE SAVED PARA11ETER 
CX,(IP♦ VCRS POS) ; GET SAVED CURSOR POSITION 
BX,IIP+YACT:PGI ; GET ACTIVE PAGE 
[BX+DFFSET CURSDR_PDSHJ,CX; RESTORE IT 

CX,W_IST_CHAR 
CX,l 1ST CHAR 
w_1si'_cHiR,CX 

g~):~;;~~7~:1 
BL, [BP+YYIO_OHl 
YIO_PROCESS,ll 

DI 
SI 
BX 
ex 
DX 
DS 
ES 

SP, YlO_lOCAl 

DlSAILE_lHT 

BYTE PTR VSTACKl 
VIOi 

:~::~-SlYE 
SP, SP _SAYE 

EHAILE_IHl 

DS 
IP 

A-20 

GET 1ST BYTE CHAR IN KANA-KAN 
' SWAP ex AHO K_IST_CHAR 

SET W_lST_CHAR 

RESTORE GRAPHICS CURSOR FLAG 

RESTORE VIDEO I/D PROCESSING FLAG 

I RECOVER SEGIIEHlS 

DEALLOCATE LOCAL WORK AREA 

DISABLE INTERRUPT 

DECRE11EHT STACK LEVEL : I ! 
I HO 

RESTORE OLD STACK SEG11EHl 

RESlORE OLD SlACK POINTER 

ENABLE INTERRUPT 

RESTORE OS 
1 RES TORE BP 

1 All DONE 

I 
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019D VIDEO_IO EHDP 
,------------------------------------------

SET_l10DE lHT lOH, AH = 0 --------
THIS ROUTINE INITIALIZES THE ATTACHMENT TO 
THE SELECTED 110DE. THE SCREEN IS BLANKED. 
INPUT Al = 1100E SELECTED 

' OUTPUT NOHE 
I 

VOLATILE AX,IX,CX,DX,51,Dl,ES 

;-------------------------------------------ASSU11E CSzCODE, DSiDATA, ES,VIDEO_RAl1 

;---------------~-------------- TABLES FOR USE IH SETTINO OF CRT ftODE 
019D VIDEO PARl1S LABEL BYTE ;--

,----o---1---z---3---4---5---6---7---a---9--10--11--1z •• 15 
IHIT_TAILE FOi 6145 

0190 31 ZI ZF 06 IF 06 DI 31N,ZIH,ZFN,D6H,IFH, 6H,19H,1CH, 2H, 7H, 6H, 7H,0,0,0,0 SETUP FOR 40)(25 19 IC oz 07 06 07 
00 00 00 00 

= 0010 VPARIU Equ t-VIOEOJARNS 
DUD 71 50 5C DC IF 06 DI 7JH,50H,,cH,OCH,1FH, ,H,19H,1CH, 2H, 7H, 6H, 1H,o,o,o.o , IQXZ5 19 IC DZ 07 06 07 

DD 00 DD OD 

J 0110 31 z1 2E 06 7F 06 DI 31H,21H,2EH,06H,7FH, 6H,6,H,70H, ZH, 1H,26H, 7H,0,0,0,1 J GRAPHICS 
'' 70 oz 01 26 07 
OD OD DD 00 

OICD 71 50 51 oc 3F 06 DI 71H,50H,51H,OCH,3FH, 6H,32H,31H, 2H, 3H,26H, 7H,1,0,t,t GRAPHICS 32K IEOEJI 32 31 oz 03 26 07 
00 00 DD 00 

OIDD VIDEO_PAR11S_RAS LABEL BYTE 
OIDD 31 21 ZF 06 OD 0A DI l8H,21H,2FH,06H,ODH,OAH,OIH,OCH, 2H,11H,10H,11H,0,0,1,1 Oxll DI oc DZ II 10 II 

OD DO DO DD 

DIED 71 50 5C DC DD 0A DI 71H,50H,SCH,OCH,ODH,OAH,OIH,OCH, 2H,11H,10H,11H,O,O,O.O i &Oxll OI DC oz II 10 II 
00 00 00 DD 

DIFD UGEH_L LABEL WORD 1--- TABLE OF REGEN LENGTHS • DIFD DIDO DW Z041 110DE 0 40X25 (IWl OIFF oaoo DW zo,1 110DE I 40XZ5 COLOR OZOI 1000 DW 4096 110DE 2 IDXZ5 (BWl OZD3 1000 DW 4096 110DE 3 IOXZ5 COLOR DZD5 ,,oo DW 16314 110DE 4 320XZDD 4 COLOR 0207 4000 DW 16314 HODE 5 3ZOXZDO 4 (SHADE) 0209 4000 DW 16314 110DE 6 640X200 Z (SHADE) DZOI ODDO DW 0 110DE 7 INVALID OZDD 4000 DW 16314 I 110DE I 16DX2D0 16 COLOR OZOF 1000 DW lZ761 IIODE 9 3ZDX200 16 COLOR DZII 1000 ow 32761 110DE A 640X2DO 4 COLOR DZll DODO DW 0 1100E I INVALID 0215 0000 DW 0 HOOE C INVALID D217 0000 0W 0 110DE D INVALID 0219 00 00 DW 0 110DE E lHVALID DZII 0000 DW D HODE F INVALID OZID 0400 DW 1024 I 110DE 10 40XII (IWl DZLF o,oo DW 1024 1100E 11 40XII COLOR • OZZI 0100 DW 2041 110DE 12 IOXII (IWl 0223 DIDO DW 2041 110DE 13 &DXII COLOR 0ZZ5 4000 0W 16314 110DE 14 3ZDXZD0 4 COLOR 0227 4000 DW 16354 NODE 15 320X2DD 4 (SHADE! ozz, 4000 ow 16354 l10DE 16 64DX20D Z (SHADE) D2ZI 0000 DW 0 110DE 17 INVALID OZZD 4000 DW 16314 110DE IS 160XZOD 16 COLOR OZ2F 1000 DW 32761 11DDE 19 3ZOX20D 16 COLOR 0231 IDOO DW 32761 110DE IA 6'0X200 4 COLOR 0233 1000 DW 32761 I 110DE 11 640XZOD 16 COLOR 
0235 COL l LABEL BYTE ;--- COLU11NS 

I 11ijDE---o--1--2--3--4--5--6--7--l--9--A--1--C--D-•E--F 
0235 110DE--IO·II-IZ-13-14-15-16-17-IS-19-IA z1 21 50 50 21 ZI DI 40,4o.ao,ao.,o,4o.ao, 0,20,40,ao.ao; 0, o. o, 0 50 00 14 za 50 50 
DZ41 OAPARl1 LABEL BYTE 1--- TABLE OF GATE ARRAY PARAl1ETEIS FOR 110DE SETTIN~ 
DZ41 DC ZF OD 02 DI OCH,2FH,0,2 ;---... -- SET UP FOR 40XZS CIWl MDE I : 0004 GAPARHL EQU $-GAPARl1 0245 oa ZF 00 oz DI OSH,2FH,0,2 ;------ SET UP FOR 40XZ5 COLOR 110DE I oz,, DD ZF 00 oz DI OOH.2FH,0,2 ,------ SET UP FOR IDXZ5 CIWl 110DE 2 OZ4D 09 2F OD oz DI D9H,2FH,O,Z ;------ SET UP FOR IOXZ5 COLOR IIODE 3 0251 OA Z3 00 00 DI OAH,2lH.o,o ;------ SET UP FOR 320X20D 4 COLOR IIODE 4 D255 OE 23 00 00 DI OEH,23H,O,O ;------ SET UP FOR 3ZOXZDD 4 CSHAOEl 110DE 5 DZ59 DE ZI 00 01 DI OEH.2lH.o,a ;------ SET UP FOR 64DXZOO 2 CSHADEl 110DE 6 H5D 00 QO DO 00 DI OOH,OOH,0,0 ;------ INVALID NODE 7 uZ6 I IA ZF 00 00 DI 1AH,2FH,0,0 ;-.. ---- SET UP FOR 160X20D 16 COLOR IIOOE I DZB 11 2F DO DO DB l1H,2FH,0,0 ,------ SET UP FOR 3ZOXZOO u COLOR 110DE t 0269 DI Zl 00 00 DI OlbH,2lH,O,O ;------ SET UP FOR 640X2DQ 4 COLOR IIODE A • 0260 OD 00 0D OD DI OOH,OOH,0,0 ;---... -- INVALID 110DE I 0271 00 00 00 00 DI OOH,OOH,0,0 ,------ INVALID 110DE C 0275 DD 00 00 DO DI OOH,OOH,0,0 ;------ INVALID HODE D 0279 DO OD DO 00 DI OOH,OOH,0,0 ;------ INVALID 110DE E 0270 DO DD 00 00 DI OOH,OOH,0,0 1------ INVALID IIDDE f 
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Appendix A. 

02&1 4C Z7 ,o 00 
0215 ., 27 ,, 

" 0269 40 27 " •• 
0260 H 27 " " 0291 DA 2l DO " 0295 DE 21 00 00 

00 ,a 0299 OE 21 
0290 DO 00 00 DD 
02'1 IA ZF DO 00 
02A5 II ZF 00 OD 
OZA9 DI 23 OD DO 
02lD n 23 OD 00 

0211 
0211 DD OF 00 00 
; ... , 
OZIS OF DO 00 00 
021' 
D2B9 00 OZ o, a, 
D2BD 
DZID 00 Ol 05 OF 

02CI 

02D1 

OA 01 DI o• DE OF 
OC OD OZ 05 00 01 
06 07 •• 05 

0201 FF 56 0555 R 
02D5 ao OE 0355 R FF 
OZDA El UH R 

02D0 BD 3E oo•t RID 
OZE2 7Z II 

DZH 50 
02ES Bl 0702 
OZEI CD 16 
OZU Bl l53F 
OZED CD 16 
0ZEf aa 0700 
OZFZ CD 16 
OZF• 51 
02F5 
02f5 50 
02f6 2• 7F 

02FI 3C 07 
DZFA 74 10 
02FC lt 17 
DZFE 7' OC 

0300 lC OA 
0302 76 0A 
Ol°' 3C OF 
0306 76 o• 

0301 3C 11 
OlU 76 02 
DlOC 
030C ID 10 
OlDE 
OlOE El 09'0 R 

Olli IA 03D• 
031• U EO 
0116 AZ 0049 R 
0319 AZ Olli R 
03JC 19 16 00£3 R 
0120 2• OF 
0322 U Fl 

OlZ• El JDFC R 
0327 Ea JA•• R 

UZA .. DIDA 
Ol2D Et 
IIZE 32 CD 
lllO EE 

Olli AO 0065 R 
011< z• n 
Ol1' EE 

Oll7 F6 06 OlFC R FF 
OllC 75 17 

OllE lD 06 
01•0 EE 
0141 l2 co 
Ol•l EE 

OH• II C7 
03'6 •• 10 

OHi II 0211 R 
014B lC 06 
Ol•D 74 OF 

Dl•F II 021D R 
0352 3C 05 

DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 

,cH,27H,0,0 ,------ SEl UP FOR ,ox11 I IW> IIODE 10 

'--------------
PLlCZO 

PllCZOl 

PL TC40 

PlTC'1 

DI 

DI 

DI 

DI 

PlTCSU DI 

SET-"ODE 

SETH1' 

S_ETIIZ, 

PUSH 
OR 
CALL 

Clll' 
JI 

PUSH 
IIDV 
INT 
IIOV 
INT 
IIOV 
!HT 
POP 

PUSH 
AHO 

CIIP 
JE 
CIIP 
JE 

CIIP 
JIE 
CIIP 
JIE 

CIIP 
JIE 

IIOV 

CALL 

110V 
HOV 
110V 
HOV 
"DV 
AND 
IIOV 

CALL 
CALL 

IIOV 
IN 
XOR 
OUT 

110V 
AND 
OUT 

TEST 
JHZ 

HOV 
our 
XDR 
OUT 

IIOY 
"ov 
IIOV 
CIIP 
JE 

IIOV 
CIIP 

,aH,27H,O,O 1------ SET UP FOR 40Xll COLOR IIODE 11 
4DH,Z7H,0,0 ;------SETUP FOR IOXll CIW) MOOE 12 
49H,27H,0,0 ,------ SEl UP FOR gox11 COLOR IIODE 13 
OAH,ZlH,0,0 1------ SET UP FDR l2DXZOO 
OEH,21H,0,0 1------ SET UP FOR l20XZOO 
OEH,21K,O,g ;------ SE' UP FOR 640X200 

4 COLOR IIOOE I~ 
4 <SHADE> IIODE 15 
2 (SHAOEl IIOOE 16 

ODH,OOH,0,0 ;------ IHYALID 
lAH,ZFH,0,0 ;------SETUP FDR l60XZ00 16 COLOR 
18",2FH,O,O ;------SETUP FOR l2DX200 16 COLOR 
DBH,ZlH,0,0 1------ SEl UP FDR 640XZOO • COLOR 
IBH,2lH,0,0 ;------ SEl UP FOR 6\DX200 16 COLOR 

TAILES OF PILETTE COLORS FOR Z AHD • COLOR "ODES 

O,OfH,0,0 

OfH,0,0,0 

0,2.,., 
;--·--
LAUL ,-----
LAIEl ;-----

IHE 
2 COLOR, SET 0 
$-PlTC20 
2 COLOR, SET 1 
IYlE 
~ COLOR, SET 0 
IYTE 
4 COLOR, SET l 

;ENTRY LENGTH 

IIODE 17 
MOOE II 
l'IOOE 19 
HOOE IA 
MOOE U 

SUPER 16 COLOR STD PlT 

PROC HUR 

WORD PTR IEP_CTRL SAVE IHlERRUPT EHAllE PROHIIIT FLAG 
PROHIIIT INTERRUPT EHAILE IYlE PlR IEP_tTRL,TRUE 

DISAllE_INl DISAILE HARDWARE INTERRUPT 

CRl_llOOE,KJ l'IODE 
SElllO -

AX 
AX,KKN OFF 
KEYBOR5 
~~y~~~0TERII 

:~y~~:~-ON 
AX 

AX 
Al, 7FH 

Al. 7 
SETIII 
Al. 17H 
SETIII 

At, OAK 
SETIIZ 
Al, OFN 
SETIII 

KANJI IIODE T 
NO 

TERIIIHATE KANA-KAH 

I SAVE INPUT IIDDE OH STACK 
R~DVE CLEAR REGEN SWITCH 

CHECK FOR VALID MODES 
MODE 7 IS INVALID 
CHECK FOR VALID IIODES 
IIODE 17H IS JHVALJO 

UHDER OAH ? 
YES, OK 
UNDER OFH? 
YES, INVALID 

Al, UH 
SETl12 GREATER THAH UH IS INVALID 

Al,DEFAULT_IIDDE DEFAULT TD DEFAULT_IIDOE 

ERASE_SCURSOR I ERASE CURSOR 

DX,A6&4S 
AH,AL 
CRT_IIODE,AL 
CRT_110DEZ,Al 
ADDR_6&4 S, DX 
Al,KJ_DFF 
DI, AX 

ENAILE VGJ2 
WUT_VERTRET 

DX,VGA_CTL 
Al.DX 
Al,Al 
OX,Al 

ADDRESS OF COLOR CARD 
I SAVE IIODE JH AH 

SAVE IH GLOBAL VARIABLE 
SAVE MODE OF VIDEO PROCESSOR 2 
SAVE ADDRESS OF BASE 
MASK KAHJJ IIODE FLAG OFF 
SAYE "DOE IH DI 

ENABLE BOTH VGl AHO VG2 
I WAIi UHlll VERTICAL RETRACE 

I PO!Hl TD CONTROL REGISTER 
SYNC CONTROL REG 10 ADDRESS 
SET VGA REG 0 
SELECT II 

GET LAST IIDDE SET 
TURN OFF VIDEO 

; SET IH GATE ARRAY 
1----- SET DEFAULT PALETTES 

SUPRESS PAL,TRUE; SET PALETTE IS SUPRESSED 1 
SETll5 - : YES, SKIP SET PALETTE 

Al, PC SUPER 
DX,Al 
AL,AL 
DX,Al 

AX,DI 
AH, lXPALET 

1 CLEAR SUPER!IIPDSE CONTROL REGISTER 
FOR SET PALEllE 

GET IIODE 
SET PALETTE REG 0 

IX,DFFSET PLTC20i 
Al,6 

POJHT 10 TAILE EHTRY 
2 COLOR IIDDEl 

SETIII YES, JUt11' 

IX,OFFSET PLTC~l, POINT TD TAILE EHTRY 
Al,S CHECK FOR~ COLOR MODE 
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0354 
0356 
OJ5a 
OJ5A 
Ol5C 
03SE 
035E 
0361 

0363 
0363 
0365 

74 oa 
l<: 04 
74 o, 
3C 04 
75 05 

Ea 0535 R 
El IZ 

JC 01 
74 05 

0367 Ea 0545 R 
OJU El 09 

036C 
036C 
036F 
0372 

0375 

BB 02Cl R 
B9 0010 
ea 0531 R 

0375 8B C7 
0377 3Z DI 

0379 
037B 

037D 
037F 
03&1 

Ola3 
0385 
OJa5 
oiaa 
OJU 
03aD 
Olaf 
0390 

OJ93 
OJ96 

OH& 
OJ9a 
Ol9A 
0398 
Ol9E 
OJ9F 
Dl9F 
DJAO 
OJAZ 

3C 04 
7Z oa 
13 40 
JC 09 
72 oz 
13 co 

aA 03DF 
AO DOU R 
24 3F 
DA Cl 
EE 
AZ DOU R 

El 0551 R 
El 07 

aA C4 
EE 
ZE, U 07 
EE 

0 
FE C4 
E2 F4 

03A4 2E, aA 47 FD 
0 3Aa AZ 0352 R 

OJA& 
03AD 
OJAE 
0380 

0381 
038J 
0384 
0386 
0317 

031A 
0380 
OJCO 
OJCZ 
OJC4 
OJC6 

oJca 
03CA 
OJCI 
OJCD 
03CF 
03DO 

ID 05 
EE 
80 00 
EE 

80 06 
EE 
80 01 
EE 
AZ 0347 l 

IA D3DF 
AO 008A R 
24 co 
IJ 36 
A& ao 
7S DC 

IJ 3F 
50 
E4 62 
AS oa 
sa 
74 02 

0302 13 II 
0304 
0304 DA Cl 
03D6 EE 

03D7 

03DA 
OJDO 
OJDF 

03EO 
OlE3 
OJE5 
D3E9 
OJEO 

AZ DOU R 

IA 0309 
32 co 
EE 

AZ 033C R 
88 C6 
aa 26 0065 R 
aa 26 Ol3D R 
AZ 00'6 R 

SETl13, 

SET11U, 

SET115, 

SET116, 

SET119, 

JE 
CMP 
JE 
Cl1P 
JHE 

CALL 
Jl1P 

Cl1P 
JE 

CALL 
JMP 

110V 
110V 
CALL 

110V 
XOR 

CNP 
JC 

110V 
CIIP 
JC 

IIOY 

110V 
11DY 
AHD 
DR 
OUT 
110V 

CALL 
JPII' 

11DY 
OUT 
110Y 
OUT 

IHC 
IHC 
LOOP 

11DY 
110Y 

110Y 
OUT 
110Y 
OUT 

NOY 
OUT 
IIDY 
OUT 
11DY 

;-----. 
11DY 
11DY 
AHO 
NOY 
TEST 
JHZ 

MOY 
PUSH 
IH 
TEST 
POP 
JZ 

NOV 

OR 
OUT 

NOV 

~ov 
XOR 
OU! 

IIOV 
11DY 
MDV 
MDV 
NOV 

SETl13 
AL ,It 
SETl13 
AL, DAH 
SETl14 

SET_PALETTE4 
SHORT SET115 

AL,OBH 
SET1141 

SET_PALETTE16 
SHORT SETl15 

I YES, JUl1P 
CHECK FOR 4 COLOR 11DDE 
YES JUMP 
CHECK FDR 4 COLOR 11DDE 

I HO, JUIIP 

SET PALETTES Foe DEFAULT 4 COLOR 

SUPER 16 COLOR ! 
YES 

SET PALETTES FDR DEFAULT 16 COLOR 

IX,DFFSET PLTCS16:GET ADDRESS OF SUPER 16 COLOR PALETTE TAILE 
CX,16 ; SET HUMBER OF PALETTE 
SPAL41 ; SET PALETTE 

AX,DI 
BL,IL 

Al.GRAPHICS 
SETl16 

BL.OH 
AL,D9H 
SET116 

IL, DCOH 

DX,PAGREG 
Al,PAGD4T 
AL,3FH 
AL ,Dl 
DX,Al 
PAGDAT,AL 

~~~R~E~~~lla 

Al.AH 
DX,AL 
AL,CS,UXJ 
DX,AL 

IX 
AH 
SETl17 

;•----SETUP 110 I 111 IH PAGREG for V·RAIII 
GET CURREHT MODE 
SET UP FOR ALPHA 110DE 

IH ALPHA IIDDE 
YES, JUMP 

SET UP FOR 16l REGEN 
MOOE USE 16K 
YES, JUMP 

SET UP FOR 32X REGEN 

SET PORT ADDRESS OF PAGREG 
I GET LAST DATA OUTPUT 

CLEAR 110 & 111 BITS 
SET HEW BITS 
STUFF IACK IH PORT 
SAYE COPY IH UN 

1--- EHABLE VIDEO AHO CORRECT PORT SETTING 
; RESET VIDEO GATE ARRAY 

GET VGA REG HUIIIER 
SELECT REG 
GET TABLE VALUE 
PUT IN VGA REG 

HEXT IH TABLE 
HEXT REG 
DO EHTIRE ENTRY 

AL,CS,[IX·CGAPARIIL·lll ; GET VALUE OF PALETTE "4Sl REG. 
PALETTE_l1ASK,Al SAYE IT FOR SUPERIMPOSE 

AL, PCTRPAL T 
DX,Al 
AL.O 
OX,Al 

Al,PCSUPER 
DX,Al 
AL,FOREYRAII 
DX.Al 
SUPIPCR,AL 

PDIHT SUPERIMPOSE TRAHSPAREHT REGISTER 

SET TRANSPARENT PALETTER NUMBER AS 0 

POIHT SUPERIMPOSE CONTROL REGISTER 

IIAKE YRAl1 2 OISPLAYD IH FDREGROUHD 

SAVE 1T TO RA" 

SET UP CRT 
FOR V-RAIII 
DX,PACREG 
AL,PAGDAT 
AL, OCOH 
8L.36N 
AL.IOH 

AHO CPU PAGE REGS ACCORDIHG TD "ODE l 11El1DRY SIZE 

SET ID ADDRESS OF PAGREG 
GET LAST DATA OUTPUT 

S ETl19 

BL, lFH 
AX 
AL,PORT C 
AL. EXP6"4°K 
AX 
SETIII 

BL, UH 

AL.IL 
DX,Al 

PAGOAT ,Al 

CLEAR REG BITS 
SET UP FOR GRAPHICS IIODE WITH 32~ REGEH 
IH THIS MODE! 
YES, JU"P 

SET UP FDR 16K REGEN AHO 121K 11El10lY 
l SAVE AX 

READ azss PORT C 
64K CARD IHSTAILED ! 
RESTORE AX 

I YES 

SET UP FOR 16~ REGEH AND 6,l ftEIIORY 

COMIINE 11D0E IITS AHO REG VALUES 
SET PORT 

SAVE COPY IH RAIi 

SET UP CRT 
FOR V·RAl12 
DX,PAGREG2 
Al,Al 

AHO CPU PAGE REGS ACCOROIHG TO MODE & "El'IORY SIZE 

DX,Al 

PAGDAT2,Al 
AX,Sl 
CRT_MOOE_SET,AH 
CRT MODE SET2,AH 
CRT:PAllETTE,Al 

A-23 

SET 10 ADDRESS OF PAGREG 
SET CPU/CRT PAGED IH V·RAl12 
SET PORT 

SAVE COPY IN RAIi 
PUT 1100E SET I PALETTE IN RA" 
SAVE MODE COHTRDl REG VALUE 
SAVE MOOE COHTRDL REG VALUE FOR SUPEltlffl'OSE 
SAYE &ORDER COLOR 
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03FO H 
Olfl 81 C7 
OlFl 
03n H DI 
03FS IE DI 

Q3F7 CS IE OOH R 

Olfl 19 OOIO 

nFE ao Ft oz 
o•u l2 2& 

040l 03 09 
"OS &O FC 04 
040& l2 21 

OHA 03 09 
HOC ao Fe 0, 
o•OF 12 a 
0411 03 D9 
0413 ao Fe DI 
0'16 76 U 

0411 03 D9 
HU ao Fe u 
041D 72 oc 

OUF 03 D9 
0421 ao Fe 14 
o•24 72 05 

0426 ao E4 OF 
0429 u ca 

0,21 
0'21 81 F7 
042D .. 0 02 
0430 11 57 0A 
o•n U F2 

0<35 IE 
0436 E& 0000 E 

0439 12 00&9 I 
ouc &9 16 0060 I 

Gl40 AO OD&6 R 
0443 2• OF 
u•s A2 00&6 R 

OH& IF 

uo 32 E4 
0441 IA 03D4 

044[ 
04H u C4 
0450 EE 

o,s1 •z 
0452 FE C4 
D04 .. 07 
0456 EE 

007 43 
o•sa .. 
us, EZ F3 

001 II C6 
OOD IF 

OHE 3J FF 
0160 &9 3E DD4E I 

0164 C6 06 0062 R 00 
0169 C6 06 OHC R oa 
0'6E C6 06 n•D R 01 
003 E& II&& R 
0476 E& 1114 R 

009 II D& 
0'11 SA 

ooc U F2 
0'7E ID E6 7F 0411 &O FE II 
04&• 75 29 

0416 SQ 
0417 s, 
04&& 52 
0,a, 57 
OOA 56 

04&1 E& IDIO I 
OOE &A CZ 
0490 zc 11 

PUSH 
IIOV 

SEltllO I 

XOR 
IIOV 

LDS 

IIOV 

CIIP 
JC 

ADD 
CIIP 
JC 

ADD 
CIIP 
JC 

ADD 
CIIP 
JIE 

ADD 
CIIP 
JC 

ADD 
CIIP 
JC 

AHO 
JIIP 

1---- SEl UP 6&45 
DS ; SAVE OAlA SEGIIEHl VALUE 
AX,DI ; GET CURRENT IIODE 1H AX 

ax.ax ; SET UP FOR ABSO SEGIIEHT 
DS,IX ; ESlAILISH VECTOR TABLE ADDRESSING 

ASSUIIE DS, AIS0 

IX,PARII_PTR I GET POINTER 10 VIDEO PARIIS 
ASSUIIE OS, CODE 

CX,VPlRIIL 

AH,Z 
SElllll 

ax.ex 
A.H,~ 
SETIIII 

ax.ex 
AH,9 
SETl111 

IX,CX 
AH, DIH 
SEltlll 

ax.ex 
A.H, 12K 
SETIIII 

ax.ex 
AH,l•H 
SETllll 

~~i,~{-°F:mno 

; LEHGTH OF EACH ROIi OF lAILE 

I OE1ERl1IHE \llllCH TO USE 
I IIODE IS 0 OR l 

I 110VE TO HEXT ROW DF tNIT TAILE 

; IIODE IS Z OR 3 

I IIOVE TO GRAPHICS ROW OF lNIT_TAILE 

I IIOOE IS 4, 5, 6, I 

I IIOVE TO NEXT GRAPHICS ROW OF lNIT_TAILE 

I IIODE IS 9, A OR I 

I IIOVE 10 ~AHJI ROW OF 1HIT_1AILE 

IIOOE IS 11, 11 

I IIOVE TO HEXT ROW OF IHIT_TAILE 

I IIODE lS 12,13 

IIASK KJ I IT OFF 
SERCH AGAIN FOR IIODE t•H-IAH 

;----- IX POINTS TO CORRECT ROW OF INITIALIZATION TA9LE 
SEltll11 

SETll12• 

IIDV 
IIOV 
IIOV 
XCHG 

PUSH 
CALL 

IIOV 
IIOV 

IIOV 
ANO 
IIOV 

POP 

SI,DI ; SAVE MODE IN SI 
Al,DS,(IX+Zl ; OET HORZ. SYNC POStTION 
ox.WORD PTR os,11x+101 ' GET CURSOR TYPE 
DH,Dl ; SWAP FOR HIGH-LOW REVERSE 

DS 
DDS 

ASSUIIE 

~3:~o;~~o~L ox 
DS:DATA, 

SAVE HORZ. SYNC POSITION VARIABLE 
SAVE CURSOR IIODE 

Al,VAR_DELAY I SET DEFAULT OFFSET 
Al, GFH 
VAR_DELAY,AL 

ASSUIIE OS1COOE 
DS 

XOR AH,AH J AK Will SERVE AS REGISTER NUIIIER DURING LOOP 
; POINT TO 6345 IIDV DX,A6&45 

;---LOOP TMROUGN TAILE, OUTPUTTING REG ADDRESS, THEN VALUE FROII TAILE 

IIOV AL,AH GET 61'5 REGISTER NUIIIER 
OUT OX,AL 

INC DX POINT TD DATA PORT 
INC AH I NEXT REGISTER VALUE 
IIOV AL, IIXI GET Tl&LE VALUE 
OUT DX,ll I OUT TO CHIP 

INC IX NEXT IN TABLE 
DEC DX IACK TO POINTER REGISTER 
LOOP , SETll12 DO THE WHOLE !AILE 

IIOV AX,SI GET MODE BACK 
POP DS J RECOVER SEGl1EHI VALUE 

ASSUIIE DS,DATA 
;--- Fill REGEN AREA WITH ILANK 

XOR DI,Dl ; SET UP POINTER FOR REGEN 
IIDV CRT_SIART,DI J START ADDRESS SAVED IN GLO&Al 

IIOV ACTIVE PAGE, 0 l SET PAGE VALUE 
IIOV CPU PAGE,VRAll2 PAGE ; SET CURRENT ACTIVE PAGE AS 3 
IIOV CRT-PAGE,VRAM2-PAGE l SET CURRENT ACTIVE PAGE AS 3 
CALL ENABLE KJROII - ; DISABLE 10TH V-RAII I I 2 ONCE 
CALL ENAILf:VRAII ENABLE V-RAII 2 

IIOV IX,AX SET IIODE TO IX 
POP DX GET ORIGINAL INPUT IACK· 

IIOV DH,DL 
AND DH,07FH 

SUPER 16 COLOR f CIIP DH, IIH 
JHE SET11121 110 

PUSH AX SAVE AX 
PUSH IX SAVE IX 
PUSH DX SAVE OX 
PUSH DI SAVE DI 
PUSH SI SAVE SI 

CALL f~~ttE_VGI IIOV 
sua Al, UH SETUP VIDEO PROCESSOR-I 
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0492 ea IC7D R 
0495 C6 06 000 R 11 
049A ea IDFC R 

DOD IA 03DA 
DOD EC 
DOI BO 06 
003 EE 
04H BO D6 
006 EE 
007 AZ 0347 R 
DOA 5E 
DOI 5F 
DOC 5A 
DOD 51 
OU,E 5a 
DHF 
D4AF ao E2 U 
0412 75 4E 

0414 19 2000 

0417 lC 09 
0419 72 DZ 

0411 DI El 

DOD 
041D IA 1100 
D4CO ae C2 

04C2 II DF2D 
D4C5 ao FF ID 
04CI 72 Dl 

04CA II D7ZD 
D4CD 
04CD ao Fl 04 
04DO 72 u 
D4D2 ID FF 10 
04D5 72 13 

04D7 D6 
D4DI 57 
D4D9 51 

D40A 19 ODAO 
04DD BE Cl 

14DF 19 D4DD 

D4E2 11 D7ZD 
OH5 Fl/ Al 

D4E7 59 
D4EI 5F 
DHt D7 

DHA 
DHA ll CD 
D4EC 
D4EC Fl/ Al 

D4EE 33 CD 
D4FD AZ OH& R 
04F3 AZ 0349 R 
04H C7 06 Dl4E R 1011 
D4FC C1 D6 D35D R 2011 

0502 
0502 IA D3DA 
0505 32 CD 
0 507 EE 
0508 AD ODU R 
D5DI EE 

D50C ea IDD6 R 

15DF UDE 
1511 ea Ds,c R 

0514 32 FF 
0516 DI El 
0513 2E, 81 BF OIFD R 
051D 89 DE DD4C R 

0521 19 0010 
0524 IF 015C R 

0527 IE 
0528 07 

0529 33 CD 
0521 Fll Al 

CALL 
NOV 
CALL 

NOV 
IH 
MOY 
OUT 
MOY 
OUT 
MOY 
POP 
POP 
POP 
POP 
POP 

SET"IU, 
AHD 
JHZ 

"OY 

CMP 
JC 

SHl 

SET"ll• 
"OY 
MOY 

"OY 
CMP 
JI 

MOY 
SETM14, 

CMP 
JC 

CMP 
JI 

PUSH 
PUSH 
PUSH 

MOY 
MDV 

MDV 

MOY 
REP 

POP 
POP 
POP 

SETM15, 
XOR 

SET"U• 
REP 

XDR 
MOY 
MOY 
NOY 
MOY 

SET"U• 
MDV 
XDR 
OUT 
"DY 
OUT 

CALL 

MOY 
CALL 

XOR 
SHL 
MOY 
MOY 

"ov 
IIOV 

PUSH 
POP 

XOR 
REP 

SUP SET NODE 

~:11r~~?i:UH 
DX, 52AIASE 
AL,DX 
AL, PCSUPER 
DX,AL 
AL,DIIDI 
DX,AL 
SUPIPCR,Al 
51 
DI 
DX 
IX 
AX 

DL ,IOH 
SETN17 

CX,1192 

AL,09H 
SETNll 

cx.1 

~t ~iGEH_SURT 

AX,, • +1s•2s, 
IH,KJ MODE 
SETMll 

4X,' •• 7•256 

IL, GRAPHICS 
SETN16 

IH, KJ MODE 
SETMIJ 

ES 
DI 
ex 

SETUP SUPERIMPOSE LOGIC 

RESTORE REGISTERS 

HO CLEAR OF REGEH ! 
SKIP CLEARING REGEH 

I HUMBER OF WORDS TO CLEAR 

REQUIRE 3ZK IYTE REGEN! 
HO, JUMP 

I SET UK WORDS TO CLEAR 

; SET UP SEGMENT FOR Y-RAMZ 
SET REGEN SEGMEHT 

, Fill CHAR FDR ALPHA 
i KJ MODE ! 
.; NO 

Fill CHAR FDR KAHJI 

I TEST FOR GRAPHICS 
I HO_GRAPHICS_IHIT 

I KJ GRAPHICS "DDE ! 
, HO 
;--- CLEAR PESUDO CODE BUFFER 

SAYE CURRENT ES 
SAYE CURRENT DI 
SAYE CURRENT ex 

CX,P CODE START I SET PESUDD CODE BUFFER SEGMENT es.ex - I TO ES 
ASSUME ES,P_CODE_BUFFER 

CX,P_CODE_SIZEIZJ SET BUFFER SIZE IN WORD 

AX,' •• 7•256 
STOSW Fill CHAR FOR ALPHA IH ATTRIIUTE TYPE 2 

Fill THE PESUDO CODE BUFFER 

ex RESTORE ex 
DI RESTORE DI 
ES I RESTORE ES 

ASSUME ES, YIDEO_RA" 

AX,AX 

STOSW 

AX,AX 

Fill FOR GRAPHICS "ODE 

I Fill THE REGEH BUFFER WITH ILAHlS 

AC_PRESEHT,AL CLEAR AlTERHATE CURSOR FLAG 
GC_PRESEHT,AL ; CLEAR GRAPHICS CURSOR FLAG 
GCURSOR_NOOE,UHDER_CURSOR ; SETUP GRAPHICS CURSOR IIODE 
ACURSOR_MODE,CURSOR_OISAILE•IIDH OR llOCK_CURSDR ;SETUP ALT CSR 

DX,YGA_CTL 
AL ,Al 
DX,AL 
~~:~~T_IIODE_SET 

EHAILE__VOZ 

,----- EHAllE VIDEO 

SET PORT ADDRESS OF VOA 

SELECT VGA REG I 
GET NODE SET VALUE 
SET NODE 

EHAllE VIDEO GRHARATER 2 

;----- DETERNIHE HUMBER OF COLUMNS AHO ROWS, 10TH FOR EHTIRE 
;----- DISPLAY AHD THE HUMBER TO IE USED FOR TTY INTERFACE 
IX,Sl I GET CURRENT CRT MODE 
SNODE_SET ; SET SCREEH PARAMETERS 
IH,IH 
IX, l 
cx,cs,cax + 
CRT_lEH,CX 

;----- SET CURSOR POSITIOHS 
I 
; WORD OFFSET IHTO CLEAR lEHGTH TAILE 

OFFSET REGEH ll ; lEHGTH TO CLEAR 
; SAYE L{HGTH OF CRT 

CX,HO.ACT_PAGE ; CLEAR All CURSOR POSlTIOHS 
Dl,OFrSET CURSOR_POSH 

DS I ESTABLISH SEGMENT 
ES • ADDRESSING 

AX,AX 
STOSW 

ASSUME ES, DA TA 

I Fill WITH ZEROES 
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Appendix A. 

0520 If 06 tl5S R 
0531 El UEC R 

15H Cl 

1Sl5 

0535 

0515 ., IOH 
0531 
053' u c, 
05ll EE 
D53l 2E, U 17 
OSlE EE 

ISlf FE C~ 
05'1 <l 
05•2 £2 f' 

050 Cl 

15'5 

ISO 

150 19 1111 ,su 
05'8 uu 
050 EE 
050 EE 

05,c FE c, 
o5•• E2 fl 

0550 Cl 

0551 

0551 

1551 II C7 
DS5l IA c, 
0555 nu 
0557 8' 0004 
055A f7 El 
055C al DI 
OS5E &1 Cl 02H 

0562 2E: U 27 

R 

1565 2E• &A '7 02 0561 UFO 

0561 El 05&C R 

056£ IA OlDA 
0511 BO H 

POP 
CALL 

RET 

WORD PTR IEP_CTRl:RESTORE INTERRUPT EHAILE PROHIIIT FLAG 
EHAILE_INT I EHAILE INTERRPUT IF IT IS HOT PROHIBITED 

EHDP 

,------------------------------------------------------1 . SET_PALETTE' 

THIS ROUTINE SET PALETTES FOR, COlOR 

INPUT AH : 
IX= 

OUTPUT HOKE 

PALETTE REGISTER HU"IER 
AOORESS OF SETUP PARAMETERS 

VOLATILE Ax.ex 

,------------------------------------------------------ASSUME cs,cODE, DS,DATA, ES•VIDEO_Rl" 

SET_PAlETTE, PROC HEAR 

"OV 
SPAl'1• 

CX,lt I HUMIER OF REGS TO SET 

110V Al,AH ' GET REG NUMIEl 
OUT DX,Al ; SELECT IT 
MOV ll,CS, [IX] ' GET DATA 
OUT OX,ll ; SET IT 

IHC AH HEXT REG 
IHC IX NEXT TAllE VALUE 
LOOP SPALH 

RET 

SET_PALETTn EHDP 

;-----------------------~-----------------------~------
I 
I SET_PALEtTEl6 
I 
; THIS ROUTINE SET PALETTES FOR 16 COLOR 
I 
; 
; . 
I 
I 
I 

IHPUT AH: 

OUTPUT NGHE 

VOLllllE 

PALETTE REGISTER HUl1BEl 

AX,CX 

.--------------------------------------------------
SET_PALETTEU PlOC HEAR 

l'\OV tx,1, I HUl'IIER OF PALETTES, AH IS REG COUNTER 
SPALl• 

l'\OV Al,AH ; GET REG HUMBER 
OUT DX,ll I SELECT tT 
OUT DX,Al SET PALETTE VALUE 

!Ht AH 1 HEXT REG 
LOOP SPAll 

RET 

SET_PAlETTE16 EHOP 

,------------------------------------------------------1 
I VGA_RESET 
l 
l THIS ROUTINE RESET VIDEO GATE ARRAY . 

INPUT DI: CRT 110DE 

OUTPUT SI : 
ex: 

CDHTEHTS OF l'\ODE CONTROL 1, BORDER COLOR RED, 
HUMBER OF GATE AlRAY PARAl'IETER5 

VOLATILE AX,IX,DX 

VGA_RESET PROC HEAR 

l'IDV AX, DI l GET CURRENT "DOE 
110¥ Al,AH 
XOR -'H,AH INTO AX REG 110V CX,GAPARl'IL SET TULE EHTRY LENGTH 11UL ex TIMES MODE FOR OFFSET !HTO MOV IX,AX !AILE 

l TAILE OFFSET IH IX AOO IX,OFFSET GAPAR"; ADD !AILE START TO OFFSET 
110¥ AH,CS,(IX+!Xl'IOOEll1SAVE NODE SET AHO PALETTE l'\OV 
11DV t~:i~•IIX+IXIORDI I Till WE CAH PUT THEN !H RA" 

CALl l'IODE_ALIVE I KEEP l'IEl'IORY DATA VALID 
"OY OX,VGA_cn 
"ov Al, !XRESET POINT TO RESET REG 
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DS7l EE 
D5H ID DZ 
0S76 EE 

DS77 n c, 
0579 80 H f7 

057C 32 CD 
057E EE 
057f &6 EO 
DS&l EE 

05&2 ID 04 
05&~ EE 
05&5 32 CD 
05&7 EE 

osaa El osac R 

05&1 Cl 

nae 

OSie 

DS&C 50 
osao 56 
051E SI 
05&F ll F6 
0591 19 0101 
059' 
059' AC • 
1595 46 
0596 E2 fC 
159& 59 
0599 SE 
059A 51 
0591 Cl 

D51C 

OHC 

os,c 51 
059D 53 

059E lZ FF 
05AQ 2E, U a7 0235 R DSH 32 E~ 
05A7 U QOO R 

05AA 51 
050 I& 0701 
DHE 40 Ff I& 
0511 74 10 

1513 C6 01 OHi R II 
051& I& Q70l 
051& &0 FF 10 
asae 72 oa 

OSCO 
Q5Cl 

I& 0700 

050 c, 06 03'6 R 09 • 15CI 
osca CD 16 

OSCl SI 
05CI Cl 

OUT OX,AL I SEND TO GATE ARRAY MOY Al,SYNCR5T ; SET SYNCHRONOUS RESET OUT DX,Al I DO IT 
: WHILE THE GATE ARRAY IS IH RESET STATE, WE CANNOT ACCESS R.lll IIOY AX,51 1 RESTORE HEW MODE SET AHO AH,HDT YIDEOENI TURN OFF VIDEO EHAILE 

XOR Al,,U I SET UP TO SELECT VGA REG Q OUT OX,Al : SELECT IT XCHG AH,Al I AH IS VGA REG COUNTER OUT DX,AL ; SET MODE 
NOY ll,IXRESET SET UP TO SEIECT VGA REG 4 OUT OX,Al SELECT IT XOR Al.AL 
OUT OX,AL : REMOVE RESET FROM VGA 

; HDW OKAY TO ACCESS RAN AGAIN 
CALL IIDDE_AlIYE ; KEEP IIEIIORY DATA VALID 
RET 

VGA.R~HT fHDP 

,----------------------------------------1 
I 
I 
I 
; 

IIODE...ALIVE 

THIS ROUTINE READS 256 LOCATIONS IH NEIIORY AS EVERY OTHER 
LOCATION lH 512 LOCATIONS. THIS IS TO INSURE THE DATA 
INTEGRITY OF MEMORY DURING IIODE CHANGES. 
INPUT 
OUTPUT 
VOLATILE 

NOHE 
NOHE 
HONE 

,-------------------------
IIDDE...ALIVE PROC KEAR 

PUSH AX :SAYE USED REGS PUSH SI 
PUSH ex 
XOR Sl,SI 
IIOY CX,256 IIALIVEI, 
LOOSI 
lHC SI 
LOOP lllll¥El 
POP ex 
POP SI 
POP AX 
RET 

IIODE._AllVE EHDP 

,----------------------------------------1 
I . . 
I 
I 
I 
I 
I 
I 
I 
I 

Sl'IODE_,SET SOFTWARE l'IOOE SET 

THIS ROUTINE INITIALIZES KAHA-KAK AKO 
SET ROW,COlUNN HUIIIER OF SCREEN 

INPUT 

OUTPUT 
VOLATILE 

IH: CRT 1100E 
IL = CRT IIOOE ClllSKEDl 
DS: DATA SEGIIEHT 
HOKE 
IH 

1----------------------------------------l 
Sl'IOOE:...SET 

PUSH 
PUSH 

xo, 
l'IOY 
XOR 
l'IOV 

PDP 
NOY 
Cl'IP 
JE 

"OV 
"DY 
CIIP 
JI 

SSETI • 
NOV 

1'10¥ 
SSETZ, 

lHT 

POP 
RET 

PROC HUR 
AX 
IX 

IH,IH 
AL,cs,cax + 
AH,AH 
c,T_COLS,AX 

1----- OETENIHE HUIIIER Of ROWS 
; SAVE AX 
I SAVE NODE 

I CLEAR IH FOR CONVERT BYTE TO WORD 0Ff$ET COL_Ll 

; MUNIER OF COLIJftHS IN THIS SCREEN 
IX : RESTORE NODE 
AX,lHOICATOll,OH: EHlllE INDICATOR 
IH,IIH 1 2ax11 GRAPHICS I 
SSETI : YES 

CRT_ROWS,ROW_AHK: SET ROW HUNIER Of AHK NODE 
AX,KKHI OFF : DISABLE KAHA·KAH 
IH. KJ_NijoE ; KJ IIODE ! 
SSETZ : HO 

EHAllE KANA-UH 

CRT_ROWS,ROll,KJ I SET ROW HUIIIER Of KJ NOOE 
KEYIORO 

AX 

A-'ll 

KAHi-UH OK,OFF 

1 RESTORE AX 



Appendix A. 

O!CC 

ISCC 

nee II FC U 
ISCF 72 27 

0501 n 11 OlSC I 

1505 Fl OI llO I Ff 
0504 74 a, 

050C SI 
0500 UDE Ol4E I 
D5EI E& DUI R 
I SEI 59 
15ES 
C5E5 &t OE OlH I 
15E9 El 0611 R 
ISEC Cl DI 0319 R Ff 

ISFI &I El lFFF 
D5F5 &O CD 20 
osn 
OSFI u DA 
ISFA a, OE DOU R 
OSFE El 0112 I 

DUI Cl 

IU2 

1102 

102 111' IOU l 

D60I u C4 
OIOI EE 
0609 \2 
IIU .. cs 
DIIC EE 
1110 u 
OIDE U C4 
ouo FE CO 
0112 EE 
Hll 12 
0114 U Cl 
IUI EE 

1'17 Cl 

1'11 

S"ODE_SET ENDP _______________________________ _ 

;-----------------
' T CTYPE INT UH, AH : 1 I SE_ 
: THIS RDUTIHE SETS THE CURSOR VALUE 

I AH - CURRENT CRT "ODE ( "ASKED ) 
; INPUT ex ; CURSOR VALUE CH-START LINE, CL-STOP LINE 

OUTPUT HONE 

VOLATILE AL,CX,DX 

'---------------------------------------------------1 ASSU"E cs,CDDE, DS,DATA 

SET_CTYPE 

C/1P 
JC 

PROC MEAR 

AH,GRAPHICS 
scrz 

IN GRAPHICS "ODE! 
HO, JUMP 

SCTZ, 

NOV DX,CURSOR.POSH I GET CURRENT CURSOR POSITION 

TEST GC PRESEHT,TRUE GRAPHICS CURSOR PRESENT! 
JZ scY1 HO 

PUSH 
NOV 
CALL 
PDP 

NOV 
CALL 
NOV 

ex ex. GCURSOR "ODE 
WRITE_GCURSOR 
ex 
GCURSOR_"ODE,CX 
WUTE GCURSOR 
GC_PRESEHT,TRUE 

SAVE HEW CURSOR "ODE 
GET OLD CURSOR NODE 
ERASE CURRENT GRAPHICS CURSOR 
RESTORE HEW CURSOR NODE 

SAVE HEW GRAPHICS CURSOR NODE 
WRITE HEW GRAPHICS CURSOR 
SET GRAPHICS CURSOR FLAG ON 

AHO CX,GCURSOR_MAS~ ; NASK FOR GRAPHICS CURSOR 
OR CH,CURSOR_DISABLE; DISABLE CURSOR OF 6115 

NOV 
HOV 
CALL 

RET 

AH,10 UIS REGISTER FOR CURSOR SET 
CURSOR_"DDE,CX , SAVE IN DATA AREA 
DUT61\S I OUTPUT ex REG 

SET_CTYPE EMDP 

J---------------------------------------------------1 
I 
; 

I 
; 
I 
; 

I 

THIS ROUTINE OUTPUTS THE ex REGISTER TD THE 1145 REGS "'"ED IN AH 

INPUT AH: 6&\5 REGISTER ADDRESS 
CH• DATA SHOULD BE WRITE TO UHl 
CL• DATA SHOULD BE WRITE TO <AH+I) 

OUTPUT NOHE 

VOLATILE AL, DX 

1----------------------------------------------------
ounau PRoc 

"DY 

"OV 
OUT 
INC 
NOV 
OUT 
DEC 

NOV 
IHC 
OUT 
IHC 
"DV 
OUT 

RET 

DUTH45 EHDP 

HEAR 

DX,ADDR_684S 

AL,AH 
DX,Al 
DX 
AL,CH 
DX,Al 
DX 

Al,AH 
AL 
DX,Al 
DX 
Al,CL 
DX,AL 

I ADDRESS REGISTER 

GET VALUE 
REGISTER SET 
DAT A REGISTER 
DATA 

POINT TO OTHER DATA REGISTER 
SET FOR SECOHD REGISTER 

I SECOND DATA VALUE 

I ALL DONE 

J--------------------------------------------1 
; WRITE_GCURSOR 
I 

I THIS ROUTINE WRITES GRAPHICS CURSOR 
I 
I INPUT AH • CRT "GDE C "ASKED ) 
• ex = GRAPHICS CURSOR IIODE 

DX O RGW,COLUIIH POSITION TO WRITE 
DS: OATA SEG"EHT 

OUTPUT HONE 
VOLATILE HONE 
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J 

_J 

au1 
a611 1a lE oa,9 R 1, 
Q61D 72 69 

161F F6 CS 21 
0622 75 H 

a624 11 El lFFF 
Q621 IQ F9 11 
0621 76 02 

062D 11 11 
062F 
D62F 34 E9 
0631 77 55 

16]] 55 
0614 ll EC lC 
0617 II EC 

Ull SO 
0634 51 
0611 51 
061C 52 
061D 56 
061E 57 
061F IE 
0640 06 

06'1 11 66 n 
UH 19 56 02 

06U II C2 
06'9 El lHI R 
064c 19 o oa 
064F II D9 

001 06 

0652 16 
0653 lF 
0654 16 
0655 07 

0656 ID 76 U 
0651 II FE 

0151 11 oao, 
USE H CO 
1660 Fl/ U 

G662 H D2 
066' U 07 
066' U FE 
066& Ol FA 

0664 l2 FF 
OUC 21 DA 
DUE 43 
U6F &I Cl 

1671 '8 
0672 Fl/ U 

167' 17 

0615 ll IF 
U77 12 D2 

06H El 12'5 R 

one 01 
067D IF 
06 7E SF 
067F SE 
0U0 SA 
0611 SI 
0612 SI 
0611 51 

0614 &l C4 lC 
1617 SD 
aua 
Ill& Cl 

0611 

WUTE_GCURSDR 

CMP 
JI 

PROC HEAR 

CRT NODE,KJGRAPH; lJ GRAPHICS IIODE f 
WGCl J HO 

WGCl1 

WGC21 

TEST 
JHZ 

AHD 
C"P 
JIE 

MOY 

CMP 
JA 

PUSH 
su1 
"DY 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 

"DY 
"ov 
"OY 
CALL 
"DY 
MOY 

PUSH 

PUSH 
POP 
PUSH 
PDP 

LU 
MOY 

"OV 
XOR 
REP 

XOR 
MDV 
MOY 
ADD 

XOR 
SUB 
IHC 
NOY 

DEC 
REP 

POP 

IIOV 
XOR 

CALL 

POP 
POP 
POP 
POP 
POP 
POP 
POP 
POP 

ADD 
POP 

RET 

CH,CURSDR DISABLE, CURSOR DISABLED f 
WGC2 - J YES 

• CX,GCURSOR MASK 
Cl. C&DX_ROW - 1 
WGCl 

"ASK FDR GRAPHICS CURSOR NODE 
EHD CURSOR EXCEED CHARACTER aox? 
HO 

Cl,CIOX_ROW - I I SET "AX ROW OF CHARACTER BOX 

CH,CL 
WGC2 

IP 
SP,SAC_LDCAL 
.,.s, 
AX 
ax 
ex 

CURSOR START> EHD ! 
YES, CURSOR DOES HOT APPEARE 

I SAVE IP 
, ALLOCATE LOCAL WORK AREA 
J ASSIGN IP AS FRANE POINTER 

DX SAVE REGISTERS 
SI 
DI 
DS 
ES 

CIP+WC NDDEl,AH SET CRT MODE 
CIP+WPOSHl,DX SAVE ROWICOlU"" POSIITON 

AX,OX 
GUPH_POSH 
(IP+WGPOSH),AX 
IX,CX 

ES 

ss 
OS 
ss 

SET IT TO AX FOR GET LOCATION 
DETERNIHE LOCATION IH REGEH IUFFER 
SAVE WRITE POSITION 
SET GRAPHICS CURSOR "ODE TO IX 

I SAVE ES 

POIHT TO STACK SEGIIEMT 

ES ; POIHT TO STACK SEGIIEHT 
ASSUNE DS1STACK, ES,STACK 

SI. ca,+WFOHTJ 
01,SI 

CX,CID)(__ROW/2 
AX,AX 
STDSW 

DX,DX 
Dl,&H 
Dl,SI 
DI, DX 

IH,IH 
ax.ox 
ax 
ex.ax 
AX 
STDSI 

l 
I 

SET ADDRESS OF FONT IUFFER AREA TO SI 
SET IT TO DI 

CLEAR 11 IYTE FOR CURSOR 

SET CURSOI START LIHE TO QI 

; SET CURSOR LINE HU"IER TO ex. 
• 

SET CURSOR 

ES I RESTORE REGEN SEGIIEHT 
ASSUNE ES•VIDEO_RAN 

Bl,XOR_IIT DR OFH;SET COLOR 16 AHO X'OR WRITE fUHCTION 
Dl, DL I SET O TO DUPlACEIIEHT 
G_WRTl 

ES 
DS 
DI 
SI 
DX 
CA 
IX 
AX 

SP, SAC_LOCAL 
IP 

WRITE CURSOR 

RESTORE IEGISTERS 

DEALLOCATE WDRK AREA 
RESTORE IP 

WRITE_GCURSOR EHDP 
,--------------------------------------------1 
I 
l 
l 

• 
• l 

• l 

• • 
• l 

!HT IDH, AH : 2 

THIS ROUTINE SETS THE CURRENT CURSOR POSITION TO THE 
HEW X•Y VALUES PASSED 

INPUT AH= CRT NODE ( "ISKED l 
DX: ROW,COLUNH OF HEW CURSOR 
IH: DISPLAY PAGE OF CURSOR 

OUTPUT 
VOLATILE 

HOHE 
AX,CX,Sl,DI 
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"" D619 aA CF 
DUI 3Z ED 
DUD Dl El 
D61F U Fl 
un 11 lC OlSC I 
OH5 a, 94 U5C R 

31 lE D0'2 R 0'99 
0'9D n 24 

ao FC 04 D'9F 
ouz 72 1A 

11 OE llU I ou• 
Olli F6 U 13'9 I FF 
IUD 74 17 

DUF 52 

DUI 11 D7 
onz El DUI I 

DIIS SA 
DIU 

El DUI I DUI .... C6 U 050 R Ff 
OUE 
061E II CZ 
OICD El UC4 I 
a.cs 
ucs Cl 

UC4 

UC4 

DIC4 El o,os R 
16C7 19 Cl 
OIC! Dl OE DUE I 

UCO DI F9 
DICF l4 OE 
0601 El 0602 R 

06D4 Cl 

UD5 

06D5 

DIDS 53 

DID6 II DI 
D6DI IA C. 
DIDA Fl U no 1 

D6DE 32 FF 
IHI 03 cs 
DIEZ 01 EO 
D6E4 SI 
DIES C3 

I CURSOR IS SET AT ,145 IF DISPLAY PAGE IS CURRENT DISPLAY 

' -----------------------------------------i-- ASSU"E es,CODE, DS•DATA 

SET_CPOS PROC HEAR 

"OY CL,9H • 
XOR CH,CH I ESTABLISH LOOP COUNT 
SAL ex, 1 I WORD OFFSET 
MV $1,CX ; USE INDEX REGISTER 
IIOV DI,[SI+OFFSET CURSOR_PDSHJ ; GET OLD CURSOR POSITION 

[SI+OFFSET CURSOR_POSHl,DX I SAVE THE POINTER I\OV 

~p :~nVE_PAGE,IH 
JHZ I SET_CPOS_RETURH 

C"P AH,GRAPHlCS GRAPHIS I\ODE ! 
JI SCPZ HO 

IIOV CX,GCURSOR_IIODE SET GRAPHICS CURSOR IIODE TO ex 
TEST GC PRESENT, TRUE GRAPHCIS CURSOR PRESENT! 
JZ scl'1 HO 

PUSH DX I SAVE HEW CURSOR POSITION 

I\OV DX,DI SET OLO CURSOR POSITION TO DX 
CALL WRITE_GCURSDR ERASE CURRENT GRAPHCIS CURSOR 

POP DX I RESTORE HEW CURSOR POSITION 
SCP!• 

CALL WRITE GCURSOR WRITES HEW GRAPHIS CURSOR 
IIDV GC_PRbENT,TRUE SET GRAPHICS CURSOR FLAG ON 

SCPZ• 
I\OV AX,DX GET ROW✓COLUI\N TO AX 
CAll SET_CURSOR CURSOR_SET 

SCPl• 
RET 

SET_CPOS EIIOP 

1--------------------------------------------I 
I SET_CURSOR 
I 
I THIS ROUTINE SETS THE CURRENT CURSOR POSITION TD THE ,14s 

' ; INPUT AX= ROW,COLUIIH VALUE TO SET 

' OUTPUT 
VOLATllE 

HONE 
AX,CX 

.---------------------------------------- ---
IET_CURSDR 

CALL 
"ov 
ADD 

SAR 
I\DV 
CALL 

RET 

PRDC HEAR 

PDSITIDH 
CX,AX 
CX,CRT_START 

ex, 1 
AH,14 
OUTU45 

SET_CURSDR EMDP 

l DETERIIIHE LOCATION IN REGEN IUFFER 

I ADD IH THE START ADDRESS FOR THIS PAGE 

OlVlDE IY Z FOR CHAR ONLY COUNT 
REGISTER HUIIIER FOR CURSOR 
OUTPUT THE VALUE TO THE 61~5 

1-----------------------------------1 
I POSITION 
I 
l THIS SERVICE ROUTINE CALCULATES THE REDEH BUFFER ADDRESS 

OF A CHARACTER IN THE ALPHA IIODE 

I 
I 
I 
I 
I 

INPUT AX= ROW, CDLUIIH POSITION 

OUTPUT AX• OFFSET OF CHAR POSITIDH IN REOEH BUFFER 

VOLATILE HOHE 

,------------------------------------
POSITION PROC HEAR 

PUSH IX I SAVE REGISTER 

PIDY IX,AX 
"DV Al,AH I ROWS TO AL 
MUL BYTE PTR CRT_CDLS DETERPIIHE BYTES TO ROW 
XOR IH, IH 
ADD AX,IX ADD IN COLUPIH VALUE SAL AX, 1 I Z FOR ATTRIBUTE BYTES 
POP IX 
RET 
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16E6 

HE6 

HE6 55 

06E7 U OF 
06E9 32 FF 
D6EI DI El 
06ED U 97 035C R 
06Fl 11 OE 0060 R 

16F5 al 3E 000 R u 
UFA 72 04 

16FC H OE 034E R 
0700 
0700 H EC 
0702 19 5,6 DC 
1705 a, 4E 0A 

0708 50 
070, C3 

070A 

170A , llOA " " 0, 09 05 15 
OS 00 15 oa oa oa 

IJU 

17U 55 
1717 Ea IDIO • 
171A 12 E4 
IHC IA 03DA 

071F EC 
0721 U 04 
0722 H 03 

1724 El 07E5 I 

0727 
0727 U 02 
0729 75 03 

0121 Et 07EF R 

012E 
072E 14 10 

1730 n u 0063 R 
Oll4 U C4 
013" EE 
0737 42 
0731 EC 
0739 IA Ea 
0131 u 
013C FE C4 

POSITIOH EHDP 
,----------------------------------------------------1 
l READ_CURSOR IHT 10H, AH= 3 

THIS ROUTINE READS THE CURRENT CURSOR VALUE FRO" THE 
6845, FOR"ATS IT, AHO SENDS IT IACK TO THE CALLER 

INPUT IH: PAGE OF CURSOR 

OUTPUT OX= ROW, COLUMH OF THE CURREHT CURSOR POSITIOH 
ex= CURRENT CURSOR "ODE 

l VOLATILE IX 
l 
1-------------------------------------------ASSU"E CS1CODE, DS:DATA 

IEAD_CURSOR PROC HEAR 

PUSH IP I SAVE IP 

"ov IL,IH 
XOR IH,IH 
SAL IX, l I WORD OFFSET 
"OV DX,llX+OFFSET CURSOR_POSHl 
MOY CX,CURSOR_"ODE 

'"p CRT MDDE,KJGRAPH1 KJ GRAPHICS "DOE ? 
JI RCS'fl I HO 

"OV acsu, 
CX,GCURSOR_"ODE SET GRAPHICS CURSOR "ODE 

MOV IP,SP SET FRAME POINTER 
"DV 1:~:~:~~J:g~ SET RETURN OX 
"DV SET RETURN ex 

POP ., I RESTORE IP 
RET 

READ_CURSDR ENOP 
.----------------------- ----------------------------
. 
l 

• l 
I 
l 
I 
I 
l 
l 
l 

l 
I 
l 
l 

LIGHT PEN INT 10H, AH = 4 

THIS ROUTINE TESTS THE LIGHT PEH SWITCH AND THE LIGHT 
PEH TRIGGER. IF 10TH ARE SET, THE LOCATION OF THE LIGHT 
PEH 15 DETER"IHEO. OTHERWISE, A RETURN WITH HO INFORMATION 
15 "ADE. 

INPUT AH: 

OH EXIT• 
AH: 0 

AH: I 

CURRENT CRT "ODE ( "ASKED l 

IF NO LIGHT PEH lHFOR"ATlDH 15 AVAllAllE 
ax.ex.ox ARE DESTROYED 

IF LIGHT PEH IS AVAILABLE 
OH,DL = ROW,COlUMH OF CURRENT LIGHT PEH POSITION 
CH: RASTER POSITION 
IX: BEST GUESS AT PIXEL HORlZOHTAl POSITION 

,------------------------------------------------------------------ASSUME CS1CODE,DS1DATA 

1-------------------------------------------SUITRACT TAllE 
SUITIL LABEL BYTE -
I "DOE--0----1----2----3----4----s----6----7----a----,----A----•---c--D-E-F 
I "DDE-I0---11---12---13---14---15---16---17---11---19---IA---11 
DI 06H, 06H, 09H, OtH, OSH, OSH, OSH, 0, tSH, OIH, OIH, GIHJ 0, I, I, I 

READ_lPEH PROC HEAR 
PUSH IP l SAVE IP 
CAll EHAlll!;_VGI l EHUlE VIDEO GEHElATER 1 

XOR AH,AH 
1--- WAIT FDR LIGHT PEH TO IE DEPRESSED 

SET HD LIGHT PEH RETURN CODE 
IIDV DX,VGA_CTl GET ADDRESS OF VGA CONTROL REG 

IN Al,DX GET STATUS REGISTER 
TEST AL, lPEHSW TEST LIGHT PEN SWITCH 
JZ RLPENl 

JIIP llPEH14 I MDT SET, RETURN 

RlPEHl1 
Al ,lPEHTRO 

1--- HOW TEST FDR LIGHT PEN TRIGGER 
TEST l TEST LIGHT PEH TRIGGER 
JHZ RLPEH2 1 RETURN WITHOUT RESETTING TR1GGE1t 

JMP llPEHIS 
1--- TRIGGER HAS BEEN SET, READ THE VALUE IN 

llPEH21 
IIOV AH,16 1 LIGHT PEH REGISTERS OH 6145 

1---IHPUT REGS POINTED TO BY AH, AHO CDHVERT TO lOW CDlUIIN IN DX 
IIDV DX,ADDR_U45 I ADDRESS REGISTER FOR 6145 
I\OV AL,AH I REGISTER TO READ 
OUT DX,Al I SET IT UP 
INC DX I DATA REGISTER 
IH AL,DX I GET THE VALUE 
IIDV CH,Al I SAVE IH ex 
DEC DX I ADDRESS REGISTER 
INC AH 
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073E U C4 
0740 EE 
07<1 42 
0742 EC 
0741 IA ES 

0745 IA IE 0049 R 
0749 II El OOOF 
074D 2E1 IA 9F 070A l 
175Z 21 '3 

0754 
0757 
0759 
0751 
0751 
075F 
07'1 
07'1 
1715 

30 OFAO 

07'7 
1717 

0719 
07'D 
1770 
0771 

1775 
1777 
177A 
177C 
077E 
177E 

7Z oz 
33 co 
II IE 
DI El 
21 Cl 
79 02 
21 co 

II 03 

u 3' 
&O El 
II FE 
72 4D 

12 21 
II FE 
7Z D2 
12 5D 

fl FZ 

0780 IA El 
1712 12 ED 

Ol4E l 

OIU l 
Of 
04 

0, 

0714 10 FE ot 
0717 7Z U 

0719 DO EC 
0711 DO EO 
071D 02 ED 
071F 
071F U DC 
1791 2A FF 
0711 10 FE U 
0791 7Z 13 
0791 77 06 
07U 
079A 11 04 
079C DO E4 
079E El OI 

07AO 
07U 
07Al 
07A5 

07&7 
070 
07AI 
OHi 

17AD 

07AF 

0711 
0711 
0711 
07U 
071C 
071C 
071E 

07CO 

07C2 
07C2 
D7C6 
07CI 

OICA 
D7CC 
07CE 
D7Dl 

07D5 
0707 
07D9 
07DI 
0701 
07DD 
07DF 
07EI 
07E3 
D7El 
D7E5 
07ES 
17E6 
07EA 

&O FE 
77 FS 
74 04 

II 02 
DO EC 

Dl El 

u D4 

32 E4 

H 04 
ao lE 
7Z 02 
II 0, 

fl f6 
IA FD 

El 21 

f6 3' 
u FO 
u D4 

U El 
02 ED 
10 3E 
7Z DI 

DO El 
DO ES 
D2 CS 

U El 
U DC 
12 FF 
Dl El 

H DI 

52 
II 16 
ll C2 

0, 

0049 R 10 

014A R 

0049 R 10 

00'3 l 
07 

RLPEHl• 

RLPEH41 

RLPEN5, 

RLPENl1 

RLPEH7: 

RLPENI• 

lLPEH9• 

110V 
OUT 
INC 
IN 
110V 

110V 
AHO 
NOV 
SUI 

Cl1P 
JI 
XDR 

110V 
SHR 
SUI 
JHS 
SUI 

11DV 

110V 
AND 
CNP 
JI 

110V 
Cl1P 
JI 
110V 

DIV 

110V 
ADD 
Cl1P 
JI 

SHR 
SHL 
ADD 

NOV 
SUI 
CNP 
JI 
JA 

NOV 
SAL 
Jl1P 

Cl1P 
JA 
JE 

110V 
SHR 

SHL 

110V 

XOR 

NOV 
CNP 
JI 
110V 

RLPEHIO, 
DIV 
110V 

Jl1P 

RLPEHll I 

DIV 
110V 
110V 

110V 
SAL 
Cl1P 
JI 

SAL 
SAL 
ADD 

lLPEHl21 
110V 
NOV 
XOR 
SAL 

RLPEH1l1 
110V 

RLPEN141 
PUSH 
110V 
ADD 

AL,AH 
DX,AL 
DX 
AL,DX 
AH,CH 

I SECOND DATA REGISTER 

POIHT TO DATA REGISTER 
GET SECOND DATA VALUE 

: AX HAS INPUT VALUE 
1--- AX HAS THE VALUE READ IN FROl1 THE 1145 ll,CRT,.110DE 

BX,XJ_uFF ; NODE VALUE TO IX 
IL,CS:SUITIL[IXJ; DETERNCHE Al10UHT TO SUBTRACT 
AX,IX ; TAKE IT AWAY 

AX,4000 
RLPEH3 
AX,AX 

IX,CRT_STUT 
IX,1 
AX,IX 
RLPEH4 
AX,AX 

Cl,3 

~~:~~~ii;~DE 
DH,GRAPHICS 
RLPEHll 

DL,O 
DH, 9 
RLPEH5 
DL,10 

DL 

CH,Al 
CH,CH 
DH,9 
RLPEH6 

AH,1 
AL,l 
CH,CH 

IL,AH 
IH,IH 
DH,6 
RLPEH9 
RLPEHI 

CL,4 
AH,l 
SHORT RLPEH9 

DH,9 
RLPEH7 
RLPEN9 

CL,Z 
AH, 1 

IX,Cl 

Dl,AH 

AH,AH 

IN TOP OR BOTTON BORDER? 
HO, OKAY 
YES, SET TO ZERO 

I CONVERT TO CORRECT PAGE ORIGIN 
: IF POSITIVE, DETER111HE NOOE 
I <D PLAYS AS 0 
1--- DETER111HE 110DE OF OPERATION 
: ~~~E:~l~~l;~D~OUHT 

I SET CRT 110DE TO DH 
; STRIP KJ IIT OFF 
I GRAPHICS NODE t 
; ALPHA_PEH 
1--- GRAPHICS NODE 
; DIVISOR FOR GRAPHICS 
I USING l2X REGEN? 
I HO, JUl'\P 
I YES, SET RIGHT DIVSDR 

I DETERNIHE ROW(ALl AHO CDLUl1HCAHl 
I AL RAHGE 0-99, AH RANGE 0-19 
1--- DETERl11NE GRAPHIC ROW POSITION 
I SAVE ROW VALUE IH CH 

M2 FOR EVEH✓ ODD FIELD 
USIHG 32X REGEN! 
HO, JUNP 

I ADJUST ROW I COLUl1N 

•4 FOR 4 SCAH LINES 

COLUNH VALUE TO IX 
11ULTIPLY BY I FOR NEDIUl1 RES 
DETERMINE NEDIUN DR HIGH RES 
MODE 4 DR 5 
110DE I, 9, OR A,I 

SHIFT VALUE FOR HIGH RES 
COLUl1H VALUE TINES 2 FOR HIGH lES 

; CHECK NODE 
; 110DE A,I 
; NODE 9 

I 110DE I SHIFT VALUE 

I HOT HIGH_RES 
1 11ULllPLY •16 FDR HIGH RES 
1--- DETERMINE ALPHA CHAR POSITION 
I COLU11H VALUE FOR RETURH 

I CLEAT TO CONVERT TD WORD 

DH,112 ; DIVISOR FOR AHK (I ROW, 2 SCAN) 
CRT_NODE,XJ_l10DE: XAHJI 1100E t 
RLPEHIO I HO 
DH,CIOX_ROW,2 I DIVISOR FOR XJ Ill ROW, 2 SCAN> 
DH 
DH,AL DIVIDE FOR CHAR POSITION 

SET ROW POSITION TO DH 

SHORT RLPEN13 I LIGHT_PEH_RETURH_SET 

IYTE PTR 
DH,Al 
Dl,AH 

,--- ALPHA HOOE DH LIGHT PEN 
CRT_COLS I DETERl11NE RGW,COLUHH VALUE 

I ROWS TD DH 
I COLS TD DL 

CH,Al l SET AL•I TO CH 
Al, CL I HUL TIPL Y ROWS N I 
CRT_HDDE,KJJIODEJ XAHJI 110DE? 
RLPEHl2 l HD 

Al,l 
CH,! 
AL,CH 

CH,Al 
IL.AH 
IH,IH 
IX,CL 

AH, 1 

DX 
DX,ADDR 6U5 
DX, 7 -

A-32 

;--- NULTIPLY ROWS• 11 
I 11ULTIPLY ROWS• 11 
I CH HAS CLN2 
I Al HAS CL•II 

GET RASTER VALUE TD RETURN REO 
COLUMN VALUE 

TO BX 

LIGHT_PEH RETURN SET 
INDICATE !VERYTHTHG SET 
LIGHT PEH RETURN 
SAVE ~ETU~N VALUE IIH CASE) 
GET BASE ADDRESS 
POINT TD RESET PARH 



D7ED EE 
07EE SA 
07EF 
D7EF al EC 
D7Fl 19 SE oa 
07H 19 ~E DA 
07F7 a, S6 oc 

07FA Ea IDD6 R 

07FD SD 
07FE Cl 

07FF 

17FF 

07FF 55 

OIDD Aa ID 
oaoz 75 ZA 

oau ao FC 14 
1107 73 23 

oan so 

DIil AZ 00'2 R 
UOD II DE DUC R 
0111 91 
0812 so 

◄ 
0113 F7 El 
UIS u OOH R 
oau II ca 
Dill DI F9 
OIIC a~ oc 
UIE Ea 0602 R 

UZI 51 
0122 DI El 
oaz, II 17 USC R 
1121 Ea uc, R 

D121 sa 
IIZC 
oazc SD 
012D CJ 

IIZE 

◄ 

OIZE 

OIZE FF 3' OJ5S R 
0132 ao OE 0355 R FF 
oan Ea uE, R 

Dall ao FC u 
Ol3D n 10 

OllF 50 
18'0 51 

OUT DX,Al ADDRESS, HOT DATA, IS IIIPORTAHT 
POP DX RECOVER VALUE 

UPEHIS1 RETURH_HO_RESET 
"ov IP,SP SET FRA"E POINTER 
"OV !!~:~=~~lJ~ SET RETURN ax 
MOY SET RETURN ex 
"ov SET RETURN DX 

CALL EHABLE_VGZ I ENABLE VIDEO GEHERATER 2 

POP IP I RESTORE IP 
RET 

READ_LPEH EHDP 
1------------------------------------------------
; 

INT !DH, AH : 5 

THIS ROUTINE SETS THE ACTIVE DISPLAY PAGE, ALLOWIHO 
THE FULL USE OF THE RA" SET ASIDE FOR THE VIDEO ATTAC""EHT 

INPUT AH : CRT "ODE CIIASlEDl 
Al : HEW ACTIVE DISPLAY PAOE 

OUTPUT HONE 

I THE 61,s IS RESET TD DISPLAY THAT PAGE 
I 

1---------------------------------------ASSU"E cs,CODE. DS,DATA 

ACT_DISP _PAGE PROC HEAR 

PUSH IP 1 SAVE IP 

TEST AL,OIDH CRT,CPU PAGE REG FUNCTION 
JHZ SET_CRTCPU YES, GO HANDLE IT 

C"P AH,GRAPHICS GRAPHICS "ODE? 
JAE ACTDPI YES, SKIP 

PUSH AX I SAVE CRT "ODE 

"ov ACTIVE_PAOE,Al SAVE ACTIVE PAGE VALUE 
"ov CX,CRT_LEN GET SAVED LENGTH OF REGEN BUFFER 
caw CONVERT AL TO WORD 
PUSH AX SAVE PAGE VALUE 

"UL ex l DISPLAY PAGE Tl"ES REGEN LENGTH 
"DV CRT_START,AX I SAVE START ADDRESS FOR LATER USE 
"ov CX,AX I START ADDRESS TO ex 
SAR ex. 1 I DIVIDE IY 2 FOR ,a,s HANDLING 
MOY AH, 12 I ,a,s REGISTER FOR START ADDRESS 
CALL ouuao 

POP IX l RECOVER PAGE VALUE 
SAL IX,1 I NZ FOR WORD OFFSET 
"OV AX, IIX ♦ OFFSET CURSOR POSH) ; GET CURSOR FOR THIS PAGE 
CALL SET_CURSOR SET THE CURSOR POSITION 

POP AX I RESTORE CRT "ODE 
ACTDPl1 

POP IP I RESTORE IP 
RET 

ACT_DISP _PAGE EHDP 

,-------------------------------------------------------1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SET_CRTCPU 

THIS ROUTINE READS OR WRITES THE CRT,CPU PAGE REGISTERS 

INPUT AH: CRT "ODE CIIASlEDl 

I 
I 

OUTPUT 

AL : aJH SET 10TH CRT AHO CPU PAGE REGS 
IH: VALUE TO SET IH CRT PAGE REG 
IL • VALUE TO SET IH CPU PAGE REG 
CL • CRT "ODE FOR CPU PAGE 

AL • IZH SET CRT PAGE REG 
IN: VALUE TO SET IN CRT PAGE REG 

Al • llH SET CPU PAGE REO 
IL : VALUE TO SET IH CPU PAGE REO 
CL • CRT "ODE FOR CPU PAGE 

Al : IOH READ CURRENT VALUE OF CRT,cPU PAGE REGS 

ALL FUHCTIOHS RETURN 
IH = CURRENT CONTENTS OF CRT PAGE REG 
IL : CURRENT CONTENTS OF CPU PAGE REO 

,--------------------------------------------------------
SET_CRTCPU 

PUSH 
OR 
CALL 

C"P 
JAE 

PUSH 
PUSH 

PROC HEAR 

AH.GRAPHICS 
SETCCOI 

AX 
ex 

A-33 

SAVE INTERRUPT ENABLE PRONlllT FLAG 
PROHIIIT INTERRUPT EHAILE 
DISAILE ALL HARDWARE INTERRUPT 

GRAPHICS "ODE! 
YES 

I SAVE AX 
I SAVE ex 
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0141 II IE 0060 I 
OIH ID CD 20 
1141 14 DA 
oau El 0602 I 
014D 5, 
Ol'E 51 
DIH 
014F El nu I 

0152 ID lE 004, I 10 
0157 72 07 

oss, 50 
015A ta 153F 
015D CD 1' 
D15F 51 
0161 
Oft6D El IDIO I 

0163 IA ED 
0165 U OlDA 
OHi 
DIii EC 
Ol6' 24 OI 
OIU 74 Fl 

116D II Fl OI 
0170 73 01 

0172 IA OlDF 
0175 AO DOU R 
Ol71 El 06 

017A 
OIH U 03D9 
017D AO OllC I 
OIIO 

0110 ID FC II 
oau H lE 
Ul5 10 fC 14 
0111 73 39 
DIil f6 C4 01 
DIID 74 l' 
Ollf 53 
0190 11 OE 0049 l 
oau IA Ft 
0196 IA D9 
0191 ID El OF 
0191 El 059C R 
019E 51 

DIIF II IE 034C R 

OUl El 1111 R 
HU El 1114 R 

ou, DO El 
DUI DO El 
DUD DD El 
OUF 24 C7 
0111 ID El 38 
0111 DA Cl 
DIii EE 

0117 ID lE D34C l 11 
one 73 n 
OIIE AZ DOil R 
OICI El 05 

IICl 
IICl El 0 

OIC5 
OIC5 l2 033C R 
OICI 
OICI H C4 D2 

OICI 74 31 

IICD 11 lE Dl4D l 

DIDI ID FF 01 
11D4 7 l 01 

Dao, .. DlDF 
DIDI AO DOU R 
DIDC El 06 

GIDE 
DIDE IA 03D9 
DIEi AO Ol3C I 
DIEi 
OIH 24 Fl 
DIEi ID E7 07 
DIEi Ol C7 
DIEi EE 

oaec u z, 0347 R 

• 

IIDV 
OR 
IIOV 
CALL 
POP 
PDP 

SETCCDO 1 
CALL 

scco, 

sect, 

sccz, 

SCCl: 

SCCl21 

SCC7a 

scca, 

CIIP 
JI 

PUSH 
110V 
INT 
PDP 

CALL 

Cl1P 
JZ 
Cl1P 
JHC 
TEST 
JZ 
PUSH 
11DV 
110V 
11DV 
AHO 
CALL 
POP 

11DV 

CALL 
CALL 

SHL 
SHL 
SHL 
AND 
AHD 
OR 
DUT 

Cl1P 
JAE 

11DV 
Jl1P 

110V 

TEST 

JZ 

110V 

Cl1P 
JAE 

IIOV 
11DV 
Jl1P 

11DV 
KDV 

AHO 
AND 
DR 
DUT 

KOV 

ex.CURSOR IIODE ; GET CURSOR 11DDE OF TEXT 
CH,CURSDR-DISAILEI DISABLE CURSOR 
AH, 10 - ; SET 6115 CURSOR REGISTER 
DUT6145 ; OUT DA TA TO 6145 
ex RESTORE ex 
AX RESTORE AX 

ERASE_SCURSOR I ERASE SOFTWARE CURSOR 

CRT_IIODE,KJ_IIODE1 KANJI IIDDE? 
SCCO l HO 

AX :~y~~~0TERII 
AX 

EHAILE_VGI 

AH,Al 
DX,VGA_CTL 

Al,DX 
AL, VERTRET 
SCCI 

l 
1 TERIIIHATE KANA-KAH 
I 
I 
;----- WAIT VERTICAL RETRACE 
l ENABLE VIDEO GEHERATER 1 

SAVE REQUEST IN AH 
SET ADDRESS DF GATE ARRAY 

GET STATUS 
VERTICAL RETRACE? 
HO, WAIT FOR IT 

1----- SELECT VIDEO RAK I OR Z 
ll,VRAIIZ_PAGE ; VIDEO RAIi Z ! 
SCCZ I YES 

DX,PAGREG SET 10 ADDRESS OF PAGE REG 
AL,PAGDAT GET DATA LAST OUTPUT TO REG 
SHOil SCCl 

DX,PAGREGZ 
Al,PAGDATZ 

AH,80H 
SCClZ 
AH,8ltH 
SCClZ 
AH,l 
SCCS 
IX 
CRT_IIODE,Cl 
BH,Cl 
BL,CL 

!~o~~:~:~ 
CPU_PAGE,ll 

EHABLE KJROII 
EHAILCVRAII 

IL,1 
IL,1 
IL.I 
Al,HOT CPUREG 
Bl,CPUREG 
Al,ll 
DX,Al 

; SET 10 ADDRESS OF PAGE REG 
l GET DATA LAST OUTPUT TO REG 

1----- CHECK FUNClIOH 
l READ FUHCTIOH REQUESTED? 
: YES, DON'T SET ANYTHING 

VALID REQUEST? 
HO, PRETEHO IT WAS A READ IEOUEST 
SET CPU REG? 
HO, GO SEE ABOUT CRT REG 
SAVE PAGE HO. 
SET 110DE 
SET UNMASKED IIODE TO IH 
SET 11ASKED 1100E TO IL 

SET SOFTWARE IIODE 

SET HEW CPU PAGE 

DISABLE 10TH VRAIII AHO VRAl1Z ONCE 
SELECT V-RAII ACCORDING TO CPU PAGE 

;-- HEW CPU PAGE IS IH CURRENT V-RA" 
l SHIFT VALUE TO RIGHT Ill POSITIOH 

CLEAR OLD CPU VALUE 
IE SURE UNRELATED IITS ARE ZERO 
OR IH HEW VALUE 

l SET HEW VALUE 

CPU PAGE,VRAIIZ PAGE I VIDEO RAK Z ? 
sec"{ - l YES 

PAGDAT ,Al 
SHORT secs 

SHORT seen 

PAGDATZ,Al 

4H,2 

seen 

CRT_PAGE, IH 

IH,VRAIIZ PAGE 
SCC7 -

DX,PAGREG 
Al,PAGDAT 
SHORT Stea 

DX,PAGREGZ 
AL ,PAGDATZ 

AL. HOT eRTREG 
IH,CRTREG 
AL,IH 
DX,AL 

AH, SUPIPCR 
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SAVE COPY IN RAIi 

l INTERIIEDIATE POINT TO JU"P 

l SAVE COPY IN RAK 

l SET CRT REG! 

I NO, GO RETURN CURRENT SETTINGS 

1-~--- SET CRT PAGE 
I SAVE CRT PAGE TO RAIi 

VIDEO RAIi Z ! 
YES 

l CLEAR OLD CRT VALUE 
I IE SURE UNRELATED BITS ARE ZERO 
l OR IH HEW VALUE 
I SET HEW VALUES 

l GET LAST DATA OF SUPERIMPOSE CONTROL REO. 



.... 
I 

OIFO 10 lE 134D R 01 
OIF5 73 OI 

OIF7 AZ OOIA R 
OIFA 10 E4 FE 
OIFD El 06 

OIFF 
OIFF AZ one R 
0902 10 cc 01 
0905 
0905 El 0929 R 
0901 
0908 IA lE 034D R 
090C IA IE Ol4C R 

0910 El IDD6 R 

0913 14 03 
0915 CD 10 

0917 14 01 
091' CD 10 
0911 
0911 IF 06 0355 R 
091F El IIEC R 

09ZZ II EC 
09Z4 19 5E DI 

09Z7 5D 
OIZI Cl 

nz9 

o,z, 

0929 IA DC 
09ZI F6 Cl OZ 
09ZE 75 03 
o9lo ao El 01 
0933 
093) 17 o, 
09H U OlDA 
ona El IEZZ R 
1931 11 Z6 1347 R 

IUF Cl 

"" 

0940 

no 51 
090 5Z 

0942 ao FC 04 
09'5 72 17 

0947 F6 06 0349 R FF 
094C 74 10 

094E 11 OE Ol4E R 
095Z 11 16 035C R 
o,s, El oua R 

0959 C6 06 0349 R 01 
095E 
095E 5A 
095F 59 

09'0 Cl 

sec,, 

SCCIO• 

SCCII • 

scc12, 

Cl1P 
JAE 

11DV 
AHD 
Jl1P 

11DV 
DR 

CALL 

110V 
110V 

CALL 

110V 
!HT 

110V 
!HT 

POP 
CALL 

110V 
110V 

POP 
RET 

SET_CRTCPU 

CRT_PAGE,VRAIIZ_PAGE r VIDEO RAl1 2 f 
sec, ; YES 

PAGDAT, AL 
AH,HOT FOREVRAl1 SET V-RAl1 AS IACKGROUMD 
SHORT SCCIO 

PAGDATZ,AL 
AH,FOREVRAl1 

SET_SUPREG 

IH,CRT_PAGE 
IL,CPU_PAGE 

EHAILE_YGZ 

AH,3 
VIDEO 

AH,l 
VIDEO 

SET V-RAl1 AS FOREGROUND 

l SET AH TO SUPERll1POSE REGISTER 

GET CURREHT CRT PAGE 
GET CURRENT CPU PAGE 

EHAILE VIDEO GEHERATER 2 

GET CURSOR TYPE 

SET CURSOR TYPE 

WORD PTR IEP _CTRL; RESTORE INTERRUPT ENABLE PROHI.IIT FLAG 
EHAILE_IMT l EHAILE INTERRUPT IF IT IS MOT PROHIIITED 

IP,SP 
IIP+F_IXl,IX 

IP 

EMDP 

SET FRA11E POINTER 
SET RETURN IX 

I RESTORE IP 

J-----------------------------------------------------1 
SET_SUPREG SET SUPERllll'OSE REGISTER l 

l 
l 
l THIS ROUTINE SET SUPERilll'OSE REGISTER 

INPUT 

OUTPUT 
VOLATILE 

AH : VALUE TO SET 
DS = DATA SEGIIEHT 
HONE 
AL,IX,DX 

;----------------------------------------------------------
SET_SUPREG 

110V 
TEST 
JHE 
AHO 

SUPREOI• 
110V 
110V 
CALL 
11DV 

RET 

SET_SUPREO 

PROC HEAR 

IL,AH 
IL,TRAHSOH 
SUPREGl 
IL,FOREVRAl1 

IH,PCSUPER 
DX,S2AUSE 
OUT_GA 
SUPIPCR,AH 

EMDP 

SET OUT DATA TO IL 
SET SUPERl11POSE OH! 
YES 
11ASK 110DE CONTROL IITS FDR SUPERilll'DSE DFF 

I SET SUPERll1POSE CONTROL REG 
l GET ADDRESS OF SX-OZA 
l OUT IX TO GATE ARRAY 
l SAVE MEW VALUE TO RAl1 

1----------------------------------------------------------l 
I 
l 
I 
I 
I 
I 
l 
I 
I 
I 

ERASf.._SCURSOR ERASE SOFTWARE CURSOR 

THIS ROUTINE ERASE SOFTWARE CURSOR IF IT PRESENTS 

INPUT 

OUTPUT 
VOLATILE 

AH : 
OS : 
HONE 
HONE 

,------------------------------------------------------
ERASf...SCURSOR PROC 

PUSH ex 
HEAR 

PUSH DX 

Cl1P 
JI 

TEST 
Jl. 

110V 
110V 
CALL 

110V 
ERACRSI, ,o, 

POP 

RET 

AH,GRAPHICS 
ERACRSI 

GC PRESEHT,TRUE 
ERACRS I 

CX,GCURSOR 110DE 
DX.CURSOR l'OSH 
WR!Tf.._GCURSOR 

GC_PRESENT,FALSE 

DX 
ex 
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SAVE ex 
SAVE DX 

GRAPHICS 110DE ! 
HO, 

GRAPHICS CURSOR PRESENT f 
MO 

SET CURSOR 110DE 
SET CURSOR POSITION IH GRAPHICS 
WRITE GRAPHICS CURSOR 

I FLAG OFF 

RESTORE DX 
RESTORE ex 



Appendix A. 

IHI 

nu 
Hll 51 
DU2 H 

nu aD FC 14 

"" 72 ID 

09'1 11 DE DllE R 
n1c nu use R 
0970 El 0611 R 

Dt7l Cl U llO R FF 
D'71 
1971 5A 
nn s, 

U7A Cl 

D971 

U71 

0971 55 
097C ll EC °' H7F II EC 

1111 SD 
1912 IE 
D91l El DUI R 

nu IA DI 
1911 It E7 71 

DUI II U DI 
HIE ID FC °' on1 7l OS 

DUl Ea nc, I on, El 27 

on, 
0991 ID lE ODO R 10 ono 72 ID 

D99F II H DI DU2 I& 6E 02 DUS DO H D2 

DU& 50 au, 5l 
DUA 51 
oua 52 
DUC IE 
ouo DI 

09AE II ODAO 
DUI IE co 
Ull El nc, R 

ERASE._SCUlSOR EHDP 

,---------------------·-----------------------------' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

t,PEU_SCURSOR 
-------------

APPEAR SOFTWARE CURSOR 

THIS ROUTINE APPEAR SOFTWARE CURSOR 

INPUT 

OUTPUT 
VOLATILE 

AH: 
DS = 
NONE 
NOHE 

CRT IIODE 
DATA SEGIIENT 

,----------------------------------------------------------
APPEAR_SCURSDR PROC HEAR 

PUSH 
PUSH 

CNP 
JI 

"ov 
IIDV 
CALL 

"ov 
APPCRSI 1 

POP 
PDP 

RET 

ex 
DX 

AH,GUPNICS 
APPCRSI 

ex. GCURSOR_"ODE 

~~i~~~tg~R;g:" 
GC_PRESEHT,TRUE 

DX ex 

I SAVE REOISTUS 
: 

GRAPHICS "DDE? 
NO, 

SET CURSOR IIDDE 
SET CURSOR POSITION IN GRAPHICS 
WRITE GRAPHICS CURSOR 

I FLAG OH 

RESTORE REGISTERS 

APPEAR_SCURSOR EHDP 
,------------------------------------------1 
I 
I 
I 
I 
I 
I 
I 
I 
: 
I 
I 
I 
l 
I 
I 
: 
l 
I 
I 
: 
I 

SCRDLL_UP INT ION, AH = 6 ---------
THIS ROUTINE IIDVES A ILOCK OF CHARACTERS UP 
OH THE SCREEN 

INPUT 

OUTPUT 

WORK 

AH: CURRENT CRT IIODE I IIASKED > 
AL : HUIIIER OF ROWS TO SCROLL 
ex= ROW/COLUIIH OF UPPER LEFT CORNER 
DX: ROW/COLUIIH OF LOWER RIGHT CORNER 
IN: ATTRIBUTE TO IE USED OH ILAHKEO LINE 
DS = OATA SEGIIEHT 
ES : REGEN IUFFER SEGIIEHT 

NOHE -- THE REGEN IUFFER IS 110D!FIED 

: CURRENT CRT NODE I IIASKED > 
: ROW OF UPPER LEFT CORNER 
: TOP OF SOURCE ROW 
: SEGIIEHT OF V-RAMI 

1-------------------------------------------ASSUIIE CS1CODE, DS1DATA, ES,VIDED_RA" 
SCROLL_UP 

PUSH 
SUI 
IIOV 

PUSH 
PUSH 
CALL 

"ov 
AND 

"ov 
CMP 
JAE 

CALL 
J"P 

SCRUP!z 
CNP 
JI 

IIDV 
"ov 
ADD 

PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 

"ov 
IIOV 

CALL 

PROC HEAR 

IP 
:~::~P_LDCAL 

AX 
DS 
ERASE_SCURSOR 

ll,AL 
IH, HAH_NASK 

SAVE IP 
ALLOCATE LOCAL WORK AREA 
SET IP AS FRAME POINTER 

I SAVE CRT NODE 
I SAVE DS 
I ERASE SOFTWARE CURSOR 

SAVE LINE COUNT IH IL 
STRIP KAHJI IITS OFF FOR SPACE CODE 

BYTE PTR IIP+SUC_IIDDEl,AH; SET NASKED CRT IIOOE 
AH,GUPHICS 
SCRUPI 

TEXT UP 
SHDRf SCRUPl 

I TEST FOR GRAPHICS NOOE 
I YES, HANDLE SEPARATELY 

I SCROLL TEXT UP 
I 00 TO EHO 

CRT IIODE,KJ_MODE: KJ ORAPHICS "ODE! 
SCRYP2 1 HO 

IYTE PTR IIP+SU_ULRl,CH I SET UPPER LEFT ROW POSITION IYTE PTR [IP ♦ SU_TSRl.CH 1 

IYTE PTR IIP+SU_TSRl,AL I SET TOP OF SOURCE ROW POSITIDH 
AX 
IX 
ex 
DX 
DS 
ES 

~~::iCODE_START 

TEXT.UP 
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I 
I 
I SAVE REGISTERS 
I 
I 
I 

SET PESUDO CODE BUFFER SEGIIEHT 
TO ES 

I SCROLL TEXT UP 



.J 

◄ 

0916 07 
0917 IF 
oua 5A 
OH9 59 
on• 51 
0911 51 
one 
one El DAZI R 
DUF 

DUF a,co 
09CI 

O,C4 
UCl 
09CS 

a,c, 

nc, 

IF 
sa 
El OHi R 

al c, 06 
5D 
Cl 

09C9 55 
09CA Sl 

o,ca n c1 
09CD Ea D 9FS R 
09D0 H IF 

09D2 no, 
09D6 
09D1 
09D8 
09D1 
090D 
D9DF 
09EI 

09El 
D9El 
otE, 
D9E6 
09H 
09E9 
09EI 
D9ED 

Ol FD 
U E6 
2A El 

Ea DAU R 
Ol F5 
Ol FD 
FE CC 
15 FS 

5a 
IO 20 

El DA24 R 
Ol FD 
FE ca 
15 Fl 

09EF 50 
09FO Cl 

09FI 
19FI U DE 
09Fl El EE 

19F5 

SCRUP21 

SCRUP31 

POP 
POP 
POP 
POP 
POP 
POP 

CALL 

POP 
POP 
CALL 

ADD 
POP 
RET 

SCROLL_UP 

ES 
D5 
DX 
ex 
ax 
AX 

GRAPHICS_UP 

ASSUIIE 
OS 
AX 
APPEAR_SCURSOR 

SP,SUP_LOCAL 
IP 

EHDP 

I 
J 
J 
l RESTORE REGISTERS 
J 
I 

1 SCROLL IN GRAPHICS IIODE 

D$1 DATA 
RESTORE OS 
RESTORE CRT IIODE 

I WRITES SOFTWARE CURSOR 

DEALLOCATE LOCAL WORK AREA 
RESTORE IP 
RETURN TO CALLER 

,------------------------------------------1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TEXT_UP 

THIS ROUTIHE HOVES A ILOCK OF CHARACTERS UP 
OH THE TEXT SCREEH 

IHPUT IH = ATTRIIUTE TO IE USED OH ILAHKED LINE 
ll = HUIIIER OF ROWS TO SCROLL 
ex= ROW/COLUHH OF UPPER LEFT CORKER 
DX= ROW✓COLUNK OF LOWER RIGHT CORNER 
D5 = DATA SEGNEKT 
ES= REGEN IUFFER SEGIIEIIT 

OUTPUT HONE 

VOLATILE A.X,IL,CX,DX,St,DI,DS 

;--------------~----------------------------
TEXT_UP PROC 

PUSH 
PUSH 

TUPI, 

TUP21 

TUP41 

IIOV 
CALL 
JZ 

ADD 
IIOV 
SUI 

CALL 
ADD 
ADD 
DEC 
JHZ 

PDP 
IIOV 

CALL 
ADD 
DEC 
JHZ 

POP 
RET 

IIOV 
JNP 

TEXT_UP ENDP 

HEAR 

IP 
IX 

Ax.ex 
~~;~ll_POSITIOH 

ASSUIIE 

SI.AX 
AH.DH 
AH,IL 

~~~:"low 
DI.IP 
AH 
TUPI 

AX 
Al, ' ' 

g~~~;-Row 
IL 
TUPl 

IP 

ll, DM 
TUP2 

SAYE IP 
SAVE FILL ATTRIIUTE IN IH 

l UPPER LEFT POSITION 
DO SETUP FOR SCROLL 

; ILANK_FIELO 
05,VIDED_RAII 

FRDII ADDRESS 
I ROWS IH BLOCK 
I ROWS TO IE IIOVED 

HOVE ONE ROW 

POINT TO NEXT LIHE IN llOC~ 
COUNT OF LINES TO IIOVE 
ROW_LOOP 

1 RECOVER ATTRIIUTE IN AH 
FILL WITH ILAN~S 

ClEAR THE ROW 
I POINT 10 HEXT LINE 

COUNTER OF LIHES TO SCROLL 
CLEAI\._LOOP 

RESTORE BP 
RETURN TO CALLER 

GET ROIi COUNT 
GO CLEAR THAT AlEA 

,------------------------------------------------------
' I SCROLL_POSITIOH 
I 
I THIS ROUTINE SET UP SOIIE PARAIIETERS FOR SCROLL FUNCTION 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

INPUT 

OUTPUT 

AX= 
IL: 

AX= 
CH= 
DX= 
BP : 
01,Sl : 
FLAO = 
05 = 

ROIVCOLUHH 
SCROLL ROW NUIIBER 

IL • CRT_COLS M Z 
0 
DIFFERENCE OF ROIVCOLUIIN 
CRT_COlS • Z 
REGEN ADDRESS CORRESPONDING TO 

· CDHTEHT OF ll 
ES 

ROWCOLUl1H 

1--------------------------------------------------------ASSUHE cs,tODE, os,DATA. ES1VIDEO_RAII 
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o,FS 
UDS R atFS El 

09F& 03 o, 004E ll 
otFC aa Fl 
09FE aa FO 

21 Dl OAOO 
OA02 fE C6 
uo~ FE C2 
U06 l2 EO 

DUI n 2E ODO R 
OADC 03 ED 
OUE aA Cl 
OAID F6 26 000 R 
DAl4 Dl CO 

au, a, 
OAl7 1F 

oua DA DI 
DAIA Cl 

GUI 

UII 

llll U CA 
IUD 56 
OllE Sl 
UIF Fl/ AS 
OUI SF 
OA22 SE 
OA23 Cl 

U24 

ou• 
u2• IA CA 
OA26 s, 
U27 FJ/ Al 
uz, SF 
OA2A CJ 

OA21 

SCROLL_POSITIOH PROC NEAR 

COHYERT TO REGEH POINTER CAll POSITIOH 
ADD AX,CRT_START OFFSET OF ACTIVE PAGE 
"ov DI,AX TO ADORESS FOR SCROLL 
NOV Sl,AX FROM ADDRESS FOR SCROLL 

SUI t)X,CX I DX= IROWS, ICDLS IH ILOCK 
IHC DH 
IHC DL !HCREMEHT FOR O ORIGIH 
XOR CH,CH SET HIGH IYTE OF COUHT TD ZERO 

NOV &P,CRT_COlS GET HUMBER OF COLUMHS lH DISPLAY 
ADD IP,IP TIMES 2 FOR ATTRIBUTE IYTE 
NOV U,ll GET LIHE COUHT 
MUL IYTE PTR CRT_COLS ; DETERMINE OFFSET TO FROM ADDRESS 
ADD AX,AX ' •2 FOR ATTRIBUTE IYTE 

PUSH ES ESTABLISH ADDRESSING TO REGEN BUFFER 
PDP DS FOR 10TH POINTERS 

OR IL,ll 0 SCROLL NEAHS BlAHK FIELD 
RET RETURN WITH FLAGS SET 

SCROLL_POSITIOH EHDP 

,------------------------------------ ---- ----- ---
1 
; IIOVE_ROW 
l 
1 THIS ROUTINE IIOVES OHE ROW IH TEXT IIODE 
I 
; INPUT DL = HUMBER OF CHARACTERS TO IIOVE 
I OS I SI = SOURCE TOP ADDRESS 
; ES,DI : DESTIHATIDH TOP ADDRESS 

' 1 OUTPUT HOTHIHG 
l 
; VOLATILE Cl 
I 

1----------------------------------------------------ASSUHE cs,CODE, DS,VIDEO_RAII, ES1VIDEO_RAII 

IIDVE_ROW PROC HEAR 

"OV CL,Dl 1 GET I Of COLS TO IIDYE 
PUSH SI 
PUSH DI SAVE START ADDRESS 
REP MOVSW MOVE THAT LIHE OH SCREEN 
PDP DI 
POP SI 1 RECOVER ADDRESSES 
RET 

IIOVE_ROW EHDP 
,-----------------------------------------------------
1 
; CLEAI_ROW . 
I THIS ROUTINE IIOVES ONE ROW IH TEXT IIODE 
I 
I IHPUl AX= ATTRIBUTE/CHARACTER 10 FILL 
; es,01 = DESTIHATIOH TOP ADDRESS 
I 
I OUTPUT HOTKIKG 
I 
i' VOLATILE CL 
I 

;----------------------------------------------------
CLEAR.ROW PRDC HEAR 

MOY CL,DL 1 OET I COLUMNS TO CLEAR 
PUSH DI 
REP STOSW I STORE THE Fill CHARACTER 
POP DI 
RET 

CLEAR.ROW EHDP 

1------------------------------------------------------l 
; SCROLL UP (GRAPHICS) 
I 
I THIS ROUTINE SCROLLS UP THE IHFORNATIOK DH THE CRT 

' I 
; 
I 

' I 
l 
l 

IHPUT IIP•SUC_MDDEI = CURRENT CRT MOOE I MASKED 
IIP ♦ SU_ULRI : ROW OF UPPER LEFT CORNER 
[IP+SU.lSRI = TOP OF SOURCE ROW 
CH,CL : UPPER LEFT CORHER OF REGION 10 SCROLL 
DH,DL : LOWER RIGHT CORHER OF REGION TO SCROLL 

10TH OF THE ABOVE ARE !H CHARACTER PDSITIOHS 

IH: FILL VALUE FOR BLAHKEO L!HES 
AL : I LIHES TO SCROLL CAL•O "EANS BL'H' THE EHTIRE FIELD) 
OS : DATA SEG"EHl • • 
ES = REGEH SEGMENT 

OUTPUT HOTHIHG, THE SCREEN IS SCROLLED 

VOLATILE AX,BL,CX,DX,S!,Dl,DS 

,---------------------------------
ASSUNE CS1CODE, DS1DATA, ES,VIDEO_RA" • 
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OAZI 

oza o oa 
UW U Cl 

OAZF El uea R 
ouz aa Fa 

UH 21 Dl 
0136 at CZ 0101 

OA3A U E6 
OA3C DO E6 
GUE DO E6 

OA40 ao lE 004, R 14 
OA45 72 04 

DAO DOU 
UO OZ F4 
OA'B 

DA41 ea 1D'5 R 
U4E 89 46 04 

U51 
OA54 
OA5l 

OA59 
OA58 

OA5D 
DUO 
auz 
CA65 
OA67 
uu 

U'6 GI 
IO FC 06 
14 11 

DO EZ 
DI El 

80 FC 04 
l4 OE 
80 FC 05 
l4 09 
80 FC 0A 
71 04 

OA6C DO EZ 
OA6E Dl E7 

u,a 
oua ZA ED 

OA7Z U. DI 
UH 75 U 

OA76 U DE 
DA78 ao lE 004, R ,, 
OA70 72 0A 

OA7F 
GAil 
OAS> 
o,a, 
ua, 

OAIC 
uac 
DUE 
0A90 

F6 46 01 01 
74 04 
81 Cl lFIO 

e, 0119 R 

IA Cl 
DO El 
DO ES 

OA92 ao lE 004, R 14 
U97 72 04 

un DO ES 
un oz Da 
O,UD 
OA90 U Cl 
OA9f 14 50 
OU,l F6 £4 
OU] aa Fl 
OAA5 03 FO 
au, u E6 
OAA9 ZA El 

OUI 
OAAE 
OAAF 

AO 004' R 
06 
lF 

OAIO ao lE 00 o, 
OAl4 H 11 

UH 
OAl6 Ea 0D63 a 

OAl9 81 EE IFIO 
OAID 11 EF IFIO 

UCI FE CC 
OACl 75 Fl 

UC5 El 52 

GRAPHICS_UP 

l'IOV 
NOV 

GRUPh 

GRUP2r 

GRUPlr 

GRUP41 

CALL 
NOY 

SUI 
ADD 

NOY 
SAL 
SAL 

CNP 
JI 

SAL 
ADD 

call 
HV 

NOV 
CNP 
JE 

SAL 
SAL 

Cl'IP 
JE 
CNP 
JE 
CNP 
JAE 

SAL 
SAL 

SUI 

OR 
JNZ 

NOY 
CNP 
JI 

TEST 
JZ 
ADD 

JNP 

l'IDV 
SAL 
SAL 

CNP 
JI 

SAL 
ADD 

NOV 
NOY 
NUL 
NOV 
ADO 
l'IOV 
SUI 

l'IOV 
PUSH 
POP 

CALL 

SUI 
SUI 

DEC 
JHZ 

JNP 

PROC 

IL,Al 
AX,CX 

NEAR 

J SAVE LIHE COUNT IH IL 
; GET UPPER LEFT POSillOH IHTO AX REG 

,--- USE CHARACTER SUBROUTINE FOR POSITIONING 
;-ADDRESS RETURNED IS NUlllPLIEO IY 2 FROl'I CORRECT VALUE 

GRAPH_POSH 
DI,AX 

ox.ex 
DX, 101H 

AH,DH 
DH,1 
DH, 1 

I SAYE RESULT AS DESTIHATIDH 
l ADDRESS 
1--- DETER/IIHE SIZE OF WIHDOW 

I ADJUST VALUES 

SAVE VALUE OF DHNI TO AH 
NULTIPLY I ROWS IY 4 SINCE I VERT DOTS✓CHU 

AHD EVEH✓ ODO ROWS 

CRT_l'IODE,KJGRAPH; lANJl GRAPHICS l'IODE? 
GRUPl > HO 

DH,1 
DH,AH 

oet_di rs•v 
[bp♦ su_esll,ax 

NULTIPLY I ROWS IY 9 SINCE 18 VERT DOTS✓CIIAR 

a■t dir•ct access ••C1111•nt of v-r•■l 
S.'I■ it 

;--- DETERNIHE CRT l'IODE 
:~:ilP♦SUC_NODE]•;T~~i ~~i Q~g~ i~sAH 
GRUPZ I FIND_SOURCE 

,--- l'IEDIUl'I RES UP 
DL,1 I COLUl'IHS • Z, SIHCE 2 IYTES✓CHAR 
DI,l I OFFSET •z SINCE 2 IYTES✓ CHAR 

AH,~ 
GRUP2 
AH,5 
GRUP2 
AH,OAH 
GRUPZ 

DL,1 
DI,1 

TEST FOR l'IEDIUII RES 

TEST FOR NEDIUN RES 

l TEST FOR NEDIUN RES 

;--- LOW RES UP 
; I COLUNHS • 2 AGAIN, SINCE 4 IYTES✓CHAR 
; OFFSET •2 AGAIN, SINCE• IYTES,CHAR 1------ DETERl'IIHE THE SOURCE ADDRESS IH THE BUFFER 

CH,CH 

IL,ll 
GRUP4 

Bl,DH 
CRT,.l'IODE,19H 
GRUrl 

~~~g-~gu~~~H OF COUNT REG 

I lIHES TO SCROLL IS ZERO ? 
I IF ZERO, THEN ILAKK ENTIRE FIELD 

SET llAHl CDUHT TO EVERYTHING 1H FIELD 
I KJ GRAPHICS 32K REGEN? 

NO 

~~i~
3

PTR IBP♦SU_ULRl,1 

DI,4000H-aa 

I ODD ROW ? 
HO 
ADJUST POINTER 

GRUPlZ 

AL,ll 
IL,1 
ll,l 

I SAVE VALUE OF ILNI TO AL 
l'IULTIPLY HUl'IIER OF LIHES IY 4 

CRT_l'IODE,KJGIIAPH1 KJ ORAPHICS NODE? 
GRUP5 I HO 

IL,1 
IL,AL 

Al,IL 
AH,10 
AH 
SI, DI 
SI,AX 
AH,DH 
AH, Bl 

AL, CRT_NODE 
ES 
DS 

l'IUlTIPLY NUIIIER OF LINES IY 9 

I OET MUNIER OF 'LINES IH Al 
80 IYTES✓ ROW 

I DETERMINE OFFSET TD SOURCE 
I SET UP SOURCE 
I ADD IN OFFSET TO IT 
I HUMBER OF ROWS IN FIELD 

DETE•l'IIHE HUMBER TO NOVE 

SET GRAPHICS NODE TO AL 
GET SEGl<EHTS 10TH POINTING TD REGEN 

ASSUNE DS1VIDEO_RAN 

1---- LOOP THROUGH, l'IOVING ONE ROW AT A TINE, 10TH EVE)I AND ODD 
I FIELDS 

IYTE PTR IIP+SUC_NODEl,, l l'IODE USES lZK REGEN? 
GRUP7 I YES 

G_NOVE_ROW 

SI,ZOODH-ao 
DI,ZOOOH-ao 

AH 
GRUP6 

SHORT ORUP 12 
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ROW LOOP 
IIDV't OHE ROW 

J NOVE TO NEXT ROW 

NUl'IIER OF ROWS TO NOYE 
CDNTIHUE Till All NOVED 

NOYE EHD 



Appendix A. 

UC7 
UC7 3C 14 
uc, 12 14 

uca F, .. 01 Dl 
DACF 74 ,. 
OADl 11 C7 3FID 
OADS 
OADS n .. D2 D1 
OAD9 74 D4 
OADI 11 c, 3FII 
OADF 

UDF IO 7E 00 DI 
DAU 75 11 

DAES 57 
OAE6 56 
DAE7 IE 
DAEi °' 
UE9 IE SE H 
DAEC IE 4' 04 
DAEF El DOU R 
OAFZ 07 
DAFl IF 
OAF4 5E 
OAFS SF 

UH 

OAF, El oon R 

UF9 11 c, 2D0D 
DAFD 11 FE IDDO 
DIil 12 D4 

11D3 11 EE 7FU 
11D7 
D107 11 C7 2D00 
DIDI 11 FF 10D0 
IIDF 72 D4 

oau II EF 7FU 
D115 
D115 FE CC 
1117 75 C6 

1119 
1119 IA C7 
DIii 

DIii IO 7E II OI OIIF 75 IA 

0121 57 
1122 °' 1123 IE 4' 04 
1126 El DD7C R 

oaz, 07 
DIZA SF 

1121 

D121 El 1D7C R 

OIZE ao 7E 00 ., 
Ol32 12 33 

Ol34 FE Cl 
1136 74 37 

Ol31 II C7 2D00 Ol3C 11 FF IOOI 0140 12 D4 

OHZ II EF 7FU 
114' 

Ol4' IO 7E 00 II OIO 75 0A 
DlifiC 57 
Olf'tD °' OIH IE 46 D4 
Ol51 El DD7C R 
Ol54 D7 
015S 5F 

OIS6 

OIS6 El 1D7C R 
Dl59 II C7 3FID Ol5D II FF 9FIO D161 12 D4 

01'3 11 EF 7FU 0167 

GRUP7, 
CIIP 
JI 

TEST 
JZ 
ADD 

GRUP&, 
TEST 
JZ 
ADD 

GRUP9• 

CIIP 
JHE 

PUSH 
PUSH 
PUSH 
PUSH 

IIDY 
IIOY 
CALL 
POP 
POP 
POP 
POP 

GRUP91a 

CALL 

ADD 

1--- 32K REGEN 
AL,KJGRAPH 
GRUP9 

1 KJ GRAPHICS IIODE? 
I HO 

IYTE PTR IIP+SU_ULRJ,1 
GRUPI 
Dl,4DDOH-1D 

BYTE PTR IIP+SU_TSRl,1 
GRUP9 
Sl,40DDH-10 

ODD ROW? 
HD 
ADJUST POINTER 

ODD ROW ? 
HO 
ADJUST POINTER 

BYTE PTR IIP+SUC_IIODEl,DIH ; 64D X 200 X 16 COLOR? 
GRUP91 ; HO 

1--- SCROLL ¥-RAIi 1 DI I 
SI I SAYE REGISTERS 
DS ; 
ES I 

I GET SEGIIEHT OF ¥-RAIi 1 
l 
; IIOYE ROW 
I 
1 RESTORE REGISTERS 
I 
I 

I IIOYE DHE ROW 

CIIP 

G_IIOYE_ROW 

SI,2000H 
s1,aoooH 
GRUPIO 

NEXT ROW 
IH 32K REGEN ? 

GRUP10 • 

GRUPlla 

GRUP12• 

GRUP13: 

GRUP131; 

ORUP14a 

GRUP141a 

JI 

SUI 

ADD 
CIIP 
JI 

SUI 

DEC 
JHZ 

IIOY 

CIIP 
JHE 

PUSH 
PUSH 

IIOY 
CALL 

POP 
POP 

CALL 

CIIP 
JC 

DEC 
JZ 

ADD 
CIIP 
JI 

SUI 

SI ,IDOOH-UI 

Dl,2DDDH 
Dl,IDOOH 
GRUPU 

DI ,IOODH-161 

AH 
GRUP9 

AL,IH 

YES 

NO, WRAP 

I NEXT ROW 
I IN 32K REGEN ' I YES 

J NO, WRAP 

HUll&ER OF ROWS TO IIOYE 
CONTINUE TILL ALL IIOYED 

;--- FILL IN THE VACATED LIHE(Sl 

: ~~~:~.~~~R~O FILL WITH 

IYTE PTR IIP+SUC_IIH00
0

EJ,OIH I 64D X 200 X 16 COLOR I GRUP131 

DI SAYE REGISTERS ES 

ES,IIP+SU ESl) GET SEGl1EHT OF Y-RAII 1 
G_CLEAR_ROW CLEAR ROW 

ES RESTORE REGISTERS DI 

O_CLEAR_ROW I CLEAR THAT ROW 

IYTE PTR IIP+SUC_IIODEl,9 1 IIODE USES 32K REOEH! 
ORUP15 1 HO, JUIIP 

IL 
GRUPU 

DI,2000H 
DI ,IDODH 
GRUP14 

Dl,IDDON-UD 

ADJUST COUHT 
IF ZERO, THEH DONE 

IH 3ZK REOEN RANGE! 
YES 

I ADJUST POINTER 

CIIP IYTE PTR IIP+SUC_IIOOEl,DIN 1 ,,o X ZDO X 16 COLOR! JHE GRUP141 l NO 
PUSH DI SAYE REGISTERS PUSH ES 

IIOV 
CALL 

POP 
POP 

CALL 

ES,IIP+su ESI] OET SEGl1ENT OF V-RAII 1 
G_CLEAR_RDW I CLEAR ROW 

g; RESTORE REGISTERS 

O_CL EAR_ROW I CLEAR Z IIORE ROWS 
ADD Dl,ZOOOH ♦ (ZDDDH-10) 
CJIIIP Dl,IODOH ♦ CZDOOH-101; IH 3ZK REGEH RAHOE ! 

GRUP15 1 YES 

DI ,IODOH-UD I &ACK UP POINTERS 
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Dl67 81 EF IFID 
DUI FE Cl 
DUD 75 AC 
OB6F 
DB6F Cl 

Dl7D 

Dl7D 

117D 55 
0871 13 EC 06 
DIH 81 EC 

Dl76 5D 
0877 IE 
oa1a ea D90 R 

Dlll FD 
Dl7C BA Da 
Dl7E 8D E7 77 

DH! aa 66 DD 
DH4 8D FC D4 
Dla7 73 05 

DH! ea DHF R 
oaac e1 21 

DHE 
DIBE 11 5E 1141 R 14 
D195 72 ID 

Dll5 aa 7' DI 
DUI aa 76 DZ 
Dl91 za '6 DZ 

DUE 5D 
DltF 55 
DUD 51 
DIAi 52 
DIAZ IE 
Dill D6 

DIA4 II DOAI 
DIA7 IE CD 

DIAi Ea DIIP R 

DIAC 17 
DUD IF 
DIAE 5A 
DUF 59 
DUD 51 
ODBI 55 
DHZ 
DIBZ El GIEi I 
OU5 

DU5 
DU6 
0U7 

IF 
55 
Ea D961 R 

oau a1 c, 06 
DUD 50 
DUE Cl 

DHF 

GRUP16 • 

SUI 
DEC 
JHZ 

RET 

Dl,ZDDDH-ID 
IL 
GRUPU 

POIHT TO HEXT lIHE 
HOMIER OF LIHES TO Fill 
CLEAR_lOOP 

J EVERYTHING DOHE 

GRAPHICS_UP EHDP 
1-----------------------------------
l 
J 
J 

• J 
J 
J 
J 
l 
J 
J 
I 
J 
; 
J 
J 
l 
J 
J 
l 

SCROLl_OOWH INT 1DH, AH = 7 

THIS ROUTIHE "OVES THE CHARACTERS WITHIN A DEFINED 
llOCK DOWH OH THE SCREEN, FllLIHO THE TOP LIHES 
WITH A DEFINED CHARACTER 

INPUT 

OUPUT 

WORlt 

AH : CURREHT CRT MODE I "ASKED l 
Al = HUMBER OF LINES TO SCROll 
ex= UPPER lEFT CORNER OF REGION 
DX= LOWER RIGHT CORNER OF REGION 
IH = ATTRIBUTE TO IE USED OH llAHKED llHE 
D5 = DATA SEG11EHT 
ES= REGEN SEGIIEHT 

HONE -- SCREEN IS SCROLLED 

: CURREHT CRT "ODE ( "ASKED l 
= lOWER RIGHT ROW PQSITIOH 
= IOTTO" OF SOURCE ROW POSITION 
: SEG11EHT OF V-R~ 1 

.-------------------------------------ASSU"E CS:CODE, DS:DATA, ES:VIDED_l~ 

SCHLL_DOWH 

PUSH 
sua 
"OV 

SCROH!, 

SCRDNZ• 

SCRDH51 

PUSH 
PUSH 
CAll 

STD 
"ov 
AND 

"ov 
CIIP 
JAE 

CAll 
JIii' 

CIII' 
JI 

"ov 
IIOV 
SUI 

PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 

"ov 
"ov 

CALL 

POP 
POP 
POP 
POP 
POP 
POP 

CALL 

POP 
POP 
CALL 

AOO 
POP 
RET 

SCROLL_OOWH 

PROC HEAi 

IP 
SP, SDN_LOCAl 
11',SP 

AX 
DS 
ERASE.,_SCURSOR 

SAVE IP 
ALLOCATE 2 IYTE FOR LOCAL WORK AREA 
SET BP AS FRA"E POINTER 

SAVE CRT ,.ODE 
SAVE OS 
ERASE SOFTWARE CURSOR 

DIRECTION FOR SCROLL DOWN 
ll,Al lIHE COUNT TO IL 
IH,HAN_"ASK STRIP KAHJI BITS OFF FOR SPACE CODE 

:~~aR:~~1i:P•SDc."i~~?·~~~ ~~lp~ti~ED CRT IICDE 
SCROHI ; YES, HAHOlE SEPARATELY 

TEXT DOWN 
SHOR'f SCROH3 

SCROLL TEXT DOWN 
EHD 

CRT ,.ODE,KJGRAPH; KJ GRAPHICS ,.ODE l 
SCRfiH2 l HO 

AX 
IX 
ex 
ox 
DS 
ES 

J 
I 

SAVE LOWER RIGHT ROW POSITIDN 

SAVE IOTTO" OF SOURCE ROW PDSITlON 

I SAVE UGISTERS 
J 
I 
J 

AX,P CDDF_.START SET PEDUDO CODE IUFFER 
ES,Ai , TO ES 

ASSUIIE ES1P_CODE.,_IUFFER 

TEXT_DOWH J SCROLL TEXT DOWN 

ES 
OS 
DX 
ex RESIORE REGISTERS 
IX 
AX 

GRAPHICS_DOWH J SCROLL DOWH IN GRAPHICS "ODE 

ASSU"E 
OS 
AX 
APPEAJI..SCURSOR 

i~•SDH_lOCAL 

EHOP 

DS: DATA 
; RESTORE DS 

RESTORE CRT NODE 
WRITES SOFTWARE CURSOR 

OEAllOCATE LOCAL WORK AREA 
RESTORE IP 
SCROll_END 

J•----------------------------------; 
I 
J 
J 
J 
I 

TEXT_DOWH 

THIS ROUTIHE KOVES THE CHARACTERS WITHIN A DEFINED 
llOCK OOWH OH THE TEXT SCREEN, FILLING THE TOP LINES 
WITH A DEFINED CHARACTER 
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OIIF 

OIIF 55 
DICD 53 

DICI 81 CZ 
OIC3 Ea 19F5 R 
OIC6 H IF 

Oita ZI FO 
OICA aA E6 
OICC ZA E3 
DICE 
DICE ea OAII R 
DIDI 28 F5 
OBDl 21 FD 
08D5 FE CC 
0BD7 75 F5 
08D! 
DIDI 51 
DIDA ID ZD 
DBDC 
DBDC ea OA24 R 
DBDF ZB FD 
IIEI FE Cl 
DIEl 75 f7 

DIE5 5D 
OIE6 Cl 

01E7 
01E7 &A DE 
OIE! EB EE 

OIEI 

DIEi 

OHi FD 
OIEC &A DI 
OIEE 81 CZ 

OIFO EB 15E8 R 
OIFl 88 Fa 

08F5 ZI Ill 
18F7 II CZ 0101 
OIFB aA E6 
OBFD DO E6 
08FF 00 E6 
OCOI 8D lE ODOR 14 OC06 7Z 04 

Dtoa DD E6 
OCDA DZ f4 ococ 

INPUT 

OUPUT 

IN ATTRIIUTE TO IE USED DH ILANKEO LINE 
IL HUMBER OF LINES TD SCROLL 
ex UPPER LEFT CDRHER OF REGION 
DX LOWER RIGHT CORNER OF REGION 
DS DATA SEGMEHT 
ES REGEH SEGMENT 

HONE 

VOLATILE AX,IL,CX,DX,SI,DI,DS 
l 

,-------------------------------------
TEXT_DOWN 

PUSH 
PUSH 

TDOWNI 1 

TDOWHZ1 

TDOWH31 

TDOWN\1 

IIOV 
CALL 
JZ 

SUI 
110V 
SUI 

CALL 
SUB 
SUB 
DEC 
JNZ 

POP 
IIOV 

CALL 
SUB 
DEC 
JNZ 

POP 
RET 

IIOV 
Jl1P 

TEXT_DDWN 

PRDC 

IP 
IX 

NEAR 

SAVE IP 
SAVE ATTRIBUTE IN IH 

AX,DX LOWER RIGHT CORHER 
SCRDLL_POSITIDN GET REGEN LDCATIOH TDOWH~ 

ASSUME DS1VIDEO_RAII 
Sl,AX 
AH,DH 
AH,Bl 

IIOVE_ROW 
Sl,IP 
D1,IP 
AH 
TDOWNl 

AX 
AL,' ' 

CLEAR_ROW 
DI ,IP 
IL 
TDOWN3 

IP 

ll,DH 
SHORT TOOWNZ 

ENDP 

l SI 15 FROM ADDRESS 
I GET TOTAL I ROWS 
; COUHT TO MOVE IH SCROLL 

I IIOVE DNE ROW 

I RECOVER ATTRIBUTE IN AN 

CLEAR ONE ROW 
GO TD NEXT ROW 

RESTORE IP 
SCROLL_END 

J------------------------------------------------------1 
I SCROLL DOWH (GRAPHICS) 

THIS ROUTINE SCROLLS DOWN THE INFORIIATION ON THE CRT 
INPUT l[IIPP•♦ SSDDC_LIIRORDIEI : CURREHT CRT MODE C MASKED) 

= LOWER RIGHT ROW POSITIOH 
[IP+SD-BSRI = BOTTOM OF SOURCE ROW PDSITIOH 
CH,CL: UPPER LEFT CORNER OF REGION TO SCROLL 
DH,DL = LOWER RIGHT CORNER OF REGION TO SCROLL 

I 
: 
: 
: 
: 
: 
: 
: 
: 
I 
: 

10TH OF THE ABOVE ARE IH CHARACTER POSITIOHS 
IH: FILL VALUE FOR BLAHKED LINES 
Al = I LIHES TO SCROLL CAL=D IIEAHS BLANK THE ENTIRE FIELD) 05: DATA SEGMEHT 
ES = REGEH SEGMEHT 

I 
l 
l 
l 

OUTPUT HOTHING, THE SCREEN IS SCROLLED 

VOLATILE AX,IL,CX,DX,Sl,Dl,DS 

;--------------------------------------------------------ASSUIIE CS1CODE, DS1DATA, ES,VIDEO_RAII 
GUPHICS_DOWH PROC HEAR 

STD 
IIOV 
IIOV 

CALL 
IIOV 

sua 
ADD 

MOY 
SAL 
SAL 
CIIP 
JI 

SAL 

GRDNI, 
ADO 

; SET DIRECTION 
IL,AL l SAYE LIHE COUNT IH IL 
AX,OX ; GET LOWER RIGHT POSITION INTO AX REG 
:------ USE CHARACTER SUBROUTINE FOR POSITIOHIHO 
;•----- ADDRESS RETURNED IS IIULTIPLIEO BY 2 FROII CORRECT VALUE GRAPH POSH 
Dl,AX-

DX,CX 
DX, IDIH 

AH,DH 
DH,! 
DH,1 

; SAVE RESULT AS DESTIHATIOH 
; ADDRESS 
;--- DETERMINE SIZE OF WIHDOW 

ADJUST VALUES 

SAVE VALUE DF DHNI TO AH 
IIULTIPLY I ROWS IY 4 SINCE I VERT DOTS/CHU 

CRT
0

IIDDE,KJGRAPH1 
GRDnl I 

AND EVEHIDDD ROWS 
KANJI GRAPHICS IIODE I 
HO 

DH,l 
DH,AH 
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DCDC El 1Dt5 R 
DCOF 19 0 04 

OC12 IA 66 DD 
DC15 ID FC D6 
ocu 74 21 

DClA DD E2 

OClC Dl E7 
OClE H 

OCIF 
OC22 
OC24 
OC27 
OC29 
OC2C 

ao FC 04 
74 17 
ao FC o5 
74 12 
ao FC OA 
74 OD 

DC2E ID FC DI 
OCll 74 08 

OCll 4F 
OC34 DO E2 

OC36 Dl E7 
OCll Bl C7 03 

OCll 
OCll 2A ED 

OClD ao lE oo,, R 1, 
OC42 73 OD 

OCH ID FC Ot 
OCH Bl OOFO 
ocu 72 oa 
OC4C Ba OOAO 

DCU EB 03 

DCSI 
DC51 aa D210 
OC54 
OCH Dl Fl 

DC56 DA DI 
DC51 75 19 

OC5A IA DE 
ocsc 10 lE oo,, R 1, 
OC61 72 OD 

DC63 F6 '6 01 01 
OC67 74 o, 
DC6' 11 C7 lFIO 
DCbO 
OC60 E9 ODl9 R 
OC70 
OC70 Et ODH R 

OC73 
DC73 
OC75 
OC77 

IA Cl 
DO El 
DD El 

oc1, 10 lE 004, R 14 
OCIE 72 04 

ocao DO El 
oc12 oz DI 
DC5' 
oc1, SA Cl 
OCl6 14 50 
ocaa F6 E4 
DCIA II Fl 
ocac 21 Fo 
OCIE IA E6 
OC90 ZA El 

OC9Z ao lE 0049 R 14 
OC9l 06 
OC91 lF 

ocn 12 06 

oc,a 10 7E oo ,, 
OC9F 73 2C 

OCAI 
OCAI El OD6l R 

OCA4 ao 7E OD 09 
OCAI 72 15 

OCAA 11 C6 2000 
OCAE 11 C7 2000 
ocaz Ea OD6l R 

OCl5 11 EE 4050 
oca, 11 EF 4050 
OCID FE CC 

GRDHZ: 

GRDHl• 

GRDH4, 

GRDH5, 

GRDH6, 

GRDH7, 

GRDN9• 

CALL 
110V 

110V 
Cl1P 
JZ 

SAL 

SAL 
lHC 

Cl1P 
JZ 
Cl1P 
JZ 
Cl1P 
JZ 

CIOp 
jz 

DEC 
SAL 

SAL 
ADD 

sua 

Cl'IP 
JAE 

Cl'IP 
110V 
JC 
l'IOV 

Jl'IP 

110V 

ADD 

OR 
JHZ 

110Y 
CIIP 
JI 

TEST 
JZ 
ADD 

Jl1P 

JIil' 

11DV 
SAL 
SAL 

Cl'IP 
JI 

~•L 
ADD 

PIOY 
l'IOV 
l'IUL 
110V 
SUI 
l'IOV 
SUB 

Cl'IP 
PUSH 
POP 

JI 

Cl'IP 
JAE 

CALL 

Cl'IP 
JC 

ADD 
ADD 
CALL 

SUB 
SUI 
DEC 

GET_DIRSEO I GET DIRECT ACCESS SEGIIENT OF V-RAl11 
[IP+SD_ESll,AX I SAVE IS 

;--- DETERl1IHE CRT 110DE 
AH,[BP+SDC.)10DEl1 SET CRT 110DE TO AH 
AH,6 I TEST FOR HIGH RES 
GRDN2 ; FIND SOURCE DOWN 

;--- l'IEDIUl'I RES DOWN 
DL,1 ; I COLUPINS • 2, SINCE 2 IYTES/C~AR 

l (OFFSET OKl 
DI,1 ; OFFSET •2 SINCE 2 BYTES/CHAR 
DI ; POIHT TO LAST BYTE 

AH,4 
GRDNZ 
AH,5 
GRDHZ 
AH,OAH 
GRDH2 

•h, Obh 
grdn2 

DI 
Ol,1 

D1,1 
DI,3 

I TEST FOR 11EDIUl1 RES 

; ~~~~-~g~Rg~ofB~"REs 

; ~~~~-~g~R~~ofB~"REs 
l FIHD_SOURCE_DOWH 

te3t for 6~0 x 200 x 16 color 
flnd_sourc■_down 

I COLUl'INS • 2 AGAIN, SINCE 4 BYTES/CHAR 
(OFFSET DKl 
OFFSET •2 AGAIH, SINCE 4 BYTES/CHAR 

l POIHT TO LAST BYTE 
1------ DETERl11HE THE SOURCE ADDRESS IN THE BUFFER 

CH,CH ; ;~:g-~gu~~~HDg~NcouNT REG 

g:~H~ODE,KJORAPH; ~~SGRAPHICS 110DE ! 

AH,9 
AX,ION(l/2-11 
GROH4 
AX,160N(B/,-ll 

SHORT GRDH4 

;--- AHK GRAPHICS 
; USIHG 32K REGEH! 
; OFFSET TD LAST ROW OF PIXELS IF 16K REGEN 
; HO, JUP1P 
I OFFSET TO LAST ROW OF PIXELS IF 32K REGEN 

:--- KJ GRAPHICS 
AX,ao•Cll/2-1) I OFFSET TO LAST ROW OF PIXELS 

DI,AX POINT TO LAST ROW OF PIXELS 

IL, Ill 
GRDH7 

ll,DH 
CRT_l'IODE,l9H 
GRDH6 

• I LINES TO SCROLL IS ZERO! 

SET ENTIRE FIELD 
KJ GRAPHICS 32K REGEN! 

BYTE PTR [BP+SD_LRRl,1 
GRDH5 

ODD ROW! 
YES 

DI, 4000H-ao 

GRDH16 

GRDN1' 

AL,ll 
ll,1 
IL,l 

ADJUST POINTER 

SAVE VALUE OF BL•l TO AL 
l'IULTIPLY HUHBER OF LlHES IY 4 

CRT_l'IODE,KJGRAPHI KAHJl GRAPHICS 110DE? 
GRDHI l NO 

BL,1 
IL,Al 

Al,lll 
AH,ao 
AH 
SI,DI 
SI,AX 
AH,DH 
AH,ll 

11ULTIPLY HU11BER OF llNES IY t 

GET HUHIER OF LINES IM AL 
ao BYTES/ROW 
DETERHIHE OFFSET TO SOURCE 
SET UP SOURCE 

SUBTRACT THE OFFSET 
HUHBER OF ROWS IN FIELD 
DETERPIIHE HUPIBER TO 110VE 

CRT_NODE,KJORAPH; KJ GRAPHICS 110DE? 
ES 10TH SEOl'IEHTS TO REGEN 
DS 

GRDH9 
ASSUNE DS•VIDEO_RAl1 

I HO 
;-•- lOOP THROUGH, 110VlHG ONE ROW 

BYTE PTR 
GRDMII 

;--- AT A TIHE, BOTH EYEH iMD ODD FIElDS 
IBP+SDC_110DEl,9 I MODE USES l2K REGEH ! 

G_110VE_ROW 

l YES 

I ROW lOOP DOIIH 
I 11ovl ONE-ROW 

BYTE PTR [BP+SDC_110DEl,9 I 110DE USES lZK REGEN! 
GRDH10 ; MO, JUl1P 

SI,ZOOOH 
Dl,2000H 
G_l'IOVE_ROW 

SI. OODH+ao 
DI,OOOH•ID 
AH 
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I ADJUST COUMT 



Appendix A. 

OCBF 
OCIF 11 EE 2051 
OCCl 11 EF 2050 

OCC7 FE CC 
occ, 75 D6 
DCCI El 74 
OCCD 
OCCD F& " 11 01 
DCDI 74 04 
OCDl II C7 lFIO 
OC07 
OC07 F& 46 02 11 
OCDI 74 04 
OCDO II " lFIO 
DCEl 

DCEl 10 7E 00 QI 
OCE5 75 11 

DCE7 57 
DCE& 56 
DCE9 IE 
DCEA 06 

OCEI IE 5E 14 
DCEE IE 46 04 
OCFI El 006] R 

DCF4 17 
DCF5 IF 
DCF& 5E 
DCF7 5F 
DCFI 
DCFI El DD'3 R 

OCFI 11 EE 6000 
DCFF ll FE 00 
0002 70 04 
OD°' 11 C6 7F60 
ODDI 
oooa 11 EF 6000 
ODDC Bl FF OD 
DDDF 70 04 
DOIi II C7 7F60 
0015 
0015 FE CC 
0017 15 ca 
IOU 
oon IA C7 
1011 

1011 10 7E 00 DI 
IOIF 75 U 

0021 57 
0022 06 

DOZ] IE 4' 14 
1026 Ea DD7C R 
0029 07 
002A 5F 
0021 
0021 Ea DD7C R 

OOZE II EF 6000 
ODlZ 83 FF 00 
0Dl5 70 04 
DDl7 II C7 7F6D 
0031 
ODll FE Cl 
0030 75 DC 

OOlF El 20 

0041 
0011 
DOU 

U C7 

004] El DD7C R 

004' ao 7E OD It ODO 72 DD 

DD4C II C7 ZDDD 
0050 El DD7C R 
0053 II EF 050 
0057 FE Cl 
0D59 
DDS9 II EF 2050 0D5D FE Cl 
ODSF 75 EZ 
0D61 
0061 FC 
0062 Cl 

00'3 

GRDNID1 

GRDNl11 

GRDN121 

GRDN1l1 

SUI 
SUI 

DEC 
JNZ 
JIV' 

TEST 
JZ 
ADD 

TEST 
JZ 
ADD 

SI,2000H+IO 
01,ZOOOH+IO 

AH 
GRDN, 
SHORT GRONl9 

l "DYE TO NEXT ROW 

l NU"IER OF ROWS TO "OYE 
; CONTINUE TILL ALL "OYEO 

1--- lZK REGEN KJ "ODE 
IYTE PTR [IP+SD_LRRl,1 l ODD ROW! 
GRON12 ; YES 
DI,40DOH-ao ADJUST POINTER 

BYTE PTR [IP+SD_ISRl,l 
GRDNll 
s1,000H-ao 

ODD ROW! 
YES 
ADJUST POINTER 

C11P IYTE PTR [IP+SDC-"DDEl,DIH 1 640 X 200 X 16 COLOR! 
JNE GROHlll ; HO 

;--- SCROLL Y-RA" I PUSH DI l 
PUSH SI l SAYE REGISTERS PUSH DS l 
PUSH ES I 

"DY 
"DY 
CALL 

POP 
POP 
POP 
POP 

DS,[IP+SD_ESII 
ES,[IP+SD ESII 
G_"OYE_ROW 

ES 
DS 
SI 

I GET SEG"ENT OF ¥-RAIi 1 
l 
I "DYE ROW 

RESTORE REGISTERS 

GRDNlll 1 
CALL 

DI 

O_"OYE_ROW 

SI,6DOOH 
Sl,OOOOH 
GROH14 
Sl,BOOOH-160 

"ODE ONE ROW 

l NEXT ROW 

GRDN141 

GRDNl51 

GRDNl61 

GRDN171 

SUI 
C"P 
JGE 
ADO 

SUI 
C"P 
JGE 
ADO 

DEC 
JNZ 

"DY 

Dl,6000H 
Dl,ODODH 
GRDN15 
DI.aOOOH-160 

AH 
GRDH13 

AL,IH 

I IN 3ZK REGEN! 
l YES 
;·Ho, WRAP 

; NEXT ROW 
; IN lZK REGEN! 
; YES 
; NO, WRAP 

ADJUST COUNT 
CONTINUE TILL ALL "OYED 

ATTRIBUTE TO FILL WITH 

CIIP IYTE PTR [IP+SDC-"DDEl,DIH l 640 X ZID X 16 COLOR! 
JNE GRDH171 ; ND 

PUSH 
PUSH 

"DY 
CALL 

POP 
POP 

GRDN1711 
CALL 

GRDNla, 

GRONU1 

GRDNZD1 

GRDNZI I 

GRDHZZ, 

SUI 
CNP 
JGE 
ADD 

DEC 
JNZ 

J"P 

"DY 

CALL 

C"P 
JC 

ADD 
CALL 

SUI 
DEC 

SUI 
DEC 
JNZ 

CLD 
RET 

GRAPHICS_DOWH 

DI 
ES 

:~ct:::~~ii~Sll 

ES 
DI 

G_CLEAR_ROW 

DI,6000H 
Dl,OOOH 
GRDN!a 
DI,aoooH-160 

IL 
GRDN17 

SHORT ORDN2Z 

AL,IH 

G_CLEAR_RDW 

l SAYE REGISTERS 
l 

GET SEGNENT OF Y-RA" I 
CLEAR ROW 

RESTORE REGISTERS 

l CLEAR A ROW 

NEXT ROW 
IN lZK REGEN! 
YES 
NO, WRAP 

NU"IER OF LINES TO FILL 
CLEAR ROW LOOP DOWN IY 2 ROW 

DONE 

1------ FILL IN THE VACATED LINE(Sl 
l CLEAR_ENTRY_OOWN 
; ATTRIBUTE TO FILL WITH 
l CLEAR_LOOP_OOWN 
; CLEAR A ROW 

IYTE PTR IIP+SDC-"ODEl,9 l "ODE USES 
GRDNZI l NO, JU"P 32K REGEN! 

Dl,ZODON NEXT ROW G_CLEAR_ROW CLEAR 2 "DRE ROWS 
DI,4DOOH+ao IACK UP POINTERS IL ADJUST COUNT 
Dl,ZOOOH+ao POINT TO NEXT LINE BL HUMBER OF LINES TO FILL GRDNZO CLEAR_LOOP_DOWH 

RESET THE DIRECTION FLAG 
EYERYTHIHG DONE 

EHDP 

1-------------------------------------------------
"0YE ONE ROW ( GRAPHICS 
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0063 

OD63 IA CA 
0065 56 
0066 57 
OD67 Fl/ A4 
OD69 SF 
DD6A SE 
OD6B 81 C6 2000 
OD6F II C7 2000 

oon 56 
ODH 57 
OD75 IA CA 
OD77 Fl/ A4 
0D79 SF 
OD7A SE 

OD71 Cl 

ID7C 

007C 

OD7C IA CA 
DDH 57 
D07F Fll AA 
DDII SF 

DDIZ II C7 2001 

DDl6 57 
DDl7 IA CA 
1019 Fl/ AA 
DDU SF 

DDIC CJ • ID&D 

DD&D 

DDID ID JE DDO R 04 
OD92 72 43 

OOH IO lE DOO R 14 
OD99 ll OC 

0D91 ID JE ODO R 10 
DDAO ll DC 

DDAZ El ODFC R 
DDA5 El ll 

ODA) 
DDAl 19 ODAD 
DDU IE Cl 

THIS ROUTINE "OVES ONE GRAPHICS ROW 

INPUT 

OUTPUT 

DL: NOYE COUNT IH BYTE 
os,SI 'SOURCE ROW ADDRESS 
ES,OI : DESTINATION ROW ADDRESS 

SI= 
OI = 

SI + 2DOOH 
01 + 2DODH 

VOLATILE Cl 

;--------------------------------------------
O_NOYE_ROW PROC HEAR 

NOY CL,Dl 1 HUNBER OF BYTES IH THE ROW 
PUSH SI 
PUSH DI SAYE POINTERS 
REP MYSB NOYE THE EVEN FIELD 
POP DI 
POP SI 
ADO SI,20COH 
ADD OI,2DDDH 1 POINT TD THE ODD FIELD 

PUSH SI 
PUSH DI SAVE THE POINTERS 
NOV Cl,DL COUNT UCK 
REP "ovsa "DYE THE ODD FIELD 
POP DI 
POP SI POINTERS UCK 

RET I RETURN TO CALLER 

G_"OVE_ROW EHDP 

,----------------------------------------
; . 
; 
; 

' ; 
; 
I . 

CLEAR OHE ROW (GRAPHICS) 

THIS ROUTINE "DYES ONE GRAPHICS ROW 

INPUT 

OUTPUT 

DL : CLEAR COUHT IN BYTE 
ES•DI = DESTINATION ROW ADDRESS 

DI = DI ♦ 20DOH 

VOLATILE CL 

;-----------------------------------------------
G_CL EAlt_ROW PROC HEAR 

NOV Cl,Dl HUNBER OF BYTES IH FIELD 
PUSH DI SAVE POINTER 
REP STOSI STORE THE HEW VALUE 
POP DI POINTER UCK 

ADD DI,20DOH 1 POIHT TD ODD FIELD 

PUSH DI 
"ov CL,DL 
REP STDSB I FILL THE ODD FILELD 
POP DI 

RET I RETURH TD CALLER 

o_tLEAlt_ROW EHOP 
,-----------------------------------------
' . 
' I 

' ' I 
' ' I 
' I 
; 

' 

READ_AC_CURREHT IHT IOH, AH = I 
THIS ROUTINE READS THE ATTRIBUTE AHO CHARACTER AT THE 
CURRENT CURSOR POSITION AHO RETURNS THEIi TO THE CALLER 

INPUT AH' 
BH: 
DS: 
ES = 

OUTPUT Al, 
AH: 

CURRENT CRT "ODE (NASKED) 
DISPLAY PAGE ( ALPHA NODES ONLY) 
OA TA SEGNEHT 
REGEN SEGIIEHT 

CHU READ 
ATTRIBUTE REAO 

1------------------------------------------ASSUNE CS:CODE, DS,DATA, ES,YIDEO_RAN 

REAO_AC_CURREHT PROC HEAR 

CNP CRT "ODE,ORAPHICS1IS THIS AHK TEXT NODE ? 
JC RDA~C4 ; YES 

C"P CRT "OOE,KJGRAPH: KANJI GRAPHICS "ODE? 
JAE RDA~CI ; YES 

c"" CRT NOOE,KJ_"ODE; KANJI TEXT "OOE? 
JAE ROACC2 : YES 

CALL GRAPHICSI'EAO READ AHK GRAPHICS 
J"P SHORT RD CC5 EHD 

ROACCI, 
MY CX,P COOl;_SURT SET PEOUDO CODE BUFFER SEGIIEMT 
"av u.ci TO ES 
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ODAC 32 FF 
ODAE 
ODAE ES ODEO R 
0D51 SI Fl 
ODSl 06 
oDa, IF 

ODl5 AD 

ODH F6 C4 IO 
ODU 74 2, 

ODU F6 C4 OI 
ODIE 75 Ot 

ODCO U ES 
ODC2 U OC 
ooc, E& IH2 R 

ODC7 U C5 
ODCt ES 14 

ODCI 
ODCI u ca 
ODCD U 6C FC 
ODDO ES 18'2 R 

ODDl U Cl 
ODD5 ES U 

0D07 
ODDI El ODEO R 
ODDA SI Fl 
ODDC 06 
ODDO IF 
ODDE AD 
ODDF 
ODDF CS 

ODEO 

tDEI 

IDEO U CF 
ODE! 32 ED 
ODE~ U Fl 
ODE6 DI E6 
ODE& SI a~ 035C R 

ODEC 
ODEC 33 DI 
ODEE El 06 
ODFO 
ODFO 03 IE IHC R 
ODF, E2 FA 
ODF6 
ODF6 ES 06D5 R 
ODF9 03 DI 

ODFI Cl 

ODFC 

RDACC21 

RDACClr 

RDACC4r 

RDACC5r 

XOR 

CALL 
"OY 
PUSH 
POP 

LODSW 

TEST 
JZ 

TEST 
JHZ 

"ov 
"OY 
CALL 

"ov 
J"P 

110V 
110Y 
CALL 

l'IOY 
Jl'IP 

CALL 
l'IOY 
PUSH 
PDP 
LODSW 

IH,IH 

FIHD_POSITIOH 

CLEAR DISPLAY PAGE 
READ_AC_COHTIHUE 

Sl,IX ESTABLISH ADDRESSING IH SI 
ES 
DS ; GET SEGMENT FOR QUICK ACCESS 

ASSUl'IE DS:YIDEO_RAl'I 

AH,ZEHIIT 
RDACC5 

AH,ZEH21IT 
RDACCl 

CH,AL 
Cl,DS:[511 
CHECK_ROSS_CODE 

Al,CH 
SHORT RDACC5 

GET THE CHARIATTR 

2 IYTE CODE ! 
HO 

I 2ND IYTE CODE! 
I YES 
;--- 1ST BYTE 
I SET 1ST CHARACTER'S CODE TO CH 
I SET 2HD CHARACTER'S CODE TO Cl 
; CHECK AHD COHYERT ROSSIAH CHARACTER CODE 

SET 1ST IYTE DF CDHYERTED CODE 
EHD 

1--- 2HD BYTE 
Cl,Al ; SET 2HD CHARACTER'S CODE TD Cl 
CH,DS,[51-41 I SET 1ST CHARACTER'S CODE TO CH 
CHECK_RDSS_CODE I CHECK AHO COHYERT RDSSIAH CHARACTER CODE 
Al,Cl 
SHORT RDACC5 I SET 2HD IYTE OF CDHYERTED CODE 

ASSUl'IE DS:DATA 

FIND_POSITIDN 
51,IX 
ES 
DS 

I READ_AC_COHTIHUE 

I ESTAILISH ADDRESSING IH SI 
I 
I 
; 

GET SEGl'IEHT FOR QUICK ACCESS 
GET THE CHARIATTR 

RET 

READ_AC_CURRENT ENDP 

;------------------------------------------1 
; 
I 
I 
; . 
I 
; 
; 

FIHD_posITIDH 

THIS RDUTIHE DETERl'IIHES THE REGEN ADDRESS FORl'I 
CURRENT CURSOR POSITION 

INPUT BH: 

OUTPUT BX: 

VOLATILE 

DISPLAY PAGE 

REGEN ADDRESS CORRESPOHDIHG TO 
CURRENT CURSOR POSITIDH 

AX,CX 

;------------------------------------------ASSUl'IE CS:CDDE, DSrDATA, ESrYIDEO_RAII 
FIHD_POSITIOH PRDC 

l'IOV 
XDR 
l'IOY 
SAL 
l'IOY 

FIHD_posH 
XOR 
JCXZ 

FPOSl r 

Cl.BH 
CH,CH 
51,CX 
51,1 
AX, [SI ♦ 

LAIEL 
IX,IX 
FPOS2 

HEAR 

DISPLAY PAGE TO ex 
l'IOYE TO 51 FOR IHOEX 

; • 2 FDR WORD OFFSET 
OFFSET CURSOR_POSHI I GET RDWICOLUl'IH OF THAT PAGE 

HEAR CALLED FROl1 WRITE ALT CURSOR 
SET START ADDRESS-TO IERO 
HD_PAGE 

FP052r 

ADD 
LOOP 

BX,CRT LEH 
FPOSI -

PAGE LOOP 
LENGTH OF BUFFER 

CALL 
ADD 

POSITION 
BX,AX 

RET 

FIHDJOSITION EHDP 

HO_pAGE 
DETERl'IIHE LOCATION IN REGEN 
ADD TO START OF REGEN 

1----------------------------------------I 
I GRAPHICS READ ; 
; . ~~UT~~~T~~\~~Ag~Ri~~ :~c~!T~~~RACTER AT THE CURREHT cuRsoa 

THE CHARACTER GENERATOR CODE PO!~~STHE DOTS OH THE SCREEN 10 

; INPUT AH: CRT l'IOOE ( l'IASKEO) 

: INPUT NDHE (O IS ASSUl'IED AS THE IACKGRDUHD COLOR) 

: OUTPUT Al: CHARACTER READ AT THAT POSITION (O RETURNED IP NOHE FDUHDl 
; NOTE O IS ASSUMED AS THE IACKGROUHD CDLDR 

: VOLATILE BX,CX,DX,SI,D1,DS,ES 

1-----------------------------------
ASSUl'IE CS,CODE, DStDATA, Es:viDED_RAl1 
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" ODFC GUPHICS_READ PROC HEAR 
OOFC 55 PUSH IP SAVE IP ODFD al EC IQ SUS :~:~:C_LOCAL ALLOCATE SPACE TO SAVE THE READ CODE POINT 
OEOO aa EC MOY POINTER TO SAVE AREA 
OEDZ 50 PUSH AX SAVE CRT MODE 
OEOl Ea 15E5 R CALL ~t:~-POSITIOH CONVERTED TO OFFSET IN REGEN 
OE06 aa FD MOY SAVE IH SI 

;------ DETERMINE GRAPHICS "ODES 
OEOa 58 POP AX ; RESTORE CRT "OOE 
OE09 06 PUSH ES 
OEOA lf POP DS l POINT TO REGEN SEGIIEHT 
OEOS " 04 MOV DH,4 

ASSUME DS:YIOEO_RAM 
; HUMBER OF PASSES 

OEOD ao FC D6 CMP AK,6 
OElO 74 11 JZ GREADl l HIGH RESOLUTION 
DElZ so FC 04 CMP AH,4 
0El5 74 54 JZ GREAD5 ; MEDIUM RESOLUTION 

OE17 ao FC 05 C"P AH,5 
OElA 74 4F JZ GREAD5 ; MEDIUM RESOLUTION 

OElC ao FC 0A C"P AH, OAH 
OE!F 74 0 JZ GREA05 ; MEDIUM RESOLUTION 

OEZl El 17 JMP SHORT GREADZ l LOW RESOLUTION 

;------ HIGH RESOLUTION READ 
OEZ3 GREAD1• 

;-GET VALUES FROM REGEN SUFFER AHO CONVERT TO CODE POINT 
DE2l u OA "DY AL,ISil l GET FIRST BYTE 
OEZ5 aa 46 00 MOY UPl,A.l ; SAVE IH STORAGE AREA 
OEZa H IMC IP ; HEXT LOCATION 
OE29 U 14 ZODO "OY Al,ISI+ZOIOH] GET LOWER REGION IYTE DEZD aa 46 OD MOY ISPl,AL ADJUST AHO STORE DESO •5 INC SP 

OEll as C6 50 ADD SI,ao POINTER INTO REGEN 
OElC. FE CE DEC DH LOOP CONTROL 0El6 75 El JNZ GREAD1 DO IT SOME MORE 
OEll El 5E Jl'II' SHORT GREAD& GO KATCH THE SAYED CODE POINTS 

OElA GREADZ, 
;------ LOW RESOLUTION READ 

OElA Dl E6 SAL Sl,1 OFFSET•4 SINCE 4 IYTEYCHAR one D1 E6 SAL SI,1 
DElE GREADl• DElE El OFOl R CALL LOW_READ_IYTE GET 4 IYTES FROM REGEN INTO SINGLE SAYE OE41 11 C6 2000 ADD SI,ZOOOH GOTO LOWER REGION OE45 Ea OF03 R CALL LOW_READ_IYTE GET 4 BYTES FROM REGEN INTO SINGLE SAYE 
OE48 ID FC 09 CMP AH,9 DO WE HAYE A lZK REGEN AREA! OEU 75 1' JHE GREAD4 HO, JUl'II' 
OHO &1 C6 ZODO ADD SI,2DOQH GOTO LOWER REGION 0£51 ES DFOl R CALL LOW_READ_IYTE GET 4 IYTES FROM REGEH lHTO SINGLE SAYE 
OE5' 11 C6 ZOOO ADD Sl,2000H GOTO LOWER REGION OE5a la OF03 R CALL LOW_REAO_IYTE GET 4 IYTES FROM REGEN INTO SINGLE SAYE 
OBS a1 EE lFIO SUS Sl,4000H-aO ADJUST POINTER • DE5F FE CE DEC DH H61 GREAD,, OE61 a1 EE IFIO SUI Sl,20QOH-II ADJUST POINTER IACK TO UPPER IE'5 FE CE DEC DH OE67 75 05 JHZ GREADl :DO IT S0/1E I\ORE 
au, El ZD Jl1P SHORT GREADI ; GO NATCH THE SAYED CODE POINTS 

DHI ;------ NEDIUN RESOLUTION READ GREA051 l NED RES READ OEU Dl u SAL Sl,l I OFFSET•Z SINCE 2 BYTES/CHAR DE6D GREAD, • DE6D Ea OECF R CALL NID READ IYTE GET PAIR BYTES FRON REGEN INTO SINGLE SAYE OE70 11 C6 2100 ADD Sl,ZOOOH- GO TO LOWER REGION OEH Ea OECF R CALL KIO_READ_IYTE GET THIS PAIR IHTO SAYE 
OE77 ao FC 0A CKP AH, OAH DO WE HAYE A l2K REGEN AREA! OE7A 75 14 JNE GREAD7 HO, JUKP 
one u C6 2100 ADD Sl,ZOOOH GOTO LOWER REGION oeao Ea OECF R CALL NID_READ_IYTE GET PAIR IYTES FROM REGEN IHTO SINGLE SAVE 
OUl 11 C& 2000 ADO Sl,ZOOOH GOTO LOWER REGION DEa7 El OECF R CALL IIID_READ_IYTE GET PAIR IYTES FRON REGEN INTO SINGLE SAYE 
OEIA U EE lFIO SUI Sl,4000H·51 l ADJUST POINTER OEaE FE CE DEC DH 0£90 GREADl: OE90 a1 EE lFSO SUI SI, 2000H-al ADJUST POINTER IACK INTO UPPER DE94 FE CE DEC DH 
DEU 75 D5 JHZ GREAD6 KEEP GOING UNTIL All I DOME 

--- SAVE AREA HAS CHARACTER IN IT, IIATCH IT OE,a GRfADa, FINO CHAR OE91 n DD NOY IX,IP SET POINTER TO FONT PATTERN OEU al EDU SUS IP,1 ADJUST POINTER TO IEGINHING OF SAYE AREA 
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DE9D II F5 
OE9F FC 
DEAD ll CD 

OEAZ 16 
OEAl IF 
DEH 16 
OEA5 D7 

OEU u DlDD 
OEA9 
OEU 56 

DEU 50 
DEAi 56 

OEAC 32 ED 
DEAE u ca 
DEBD 32 co 
OEB2 52 
DEil 86 DD 
DEBS El U6l R 
DEBI SA 
OE19 n Fl 

DEii SE 
OEIC 51 

DEID 19 DDDa 
IECD Fl/ A6 

OEC2 5E 
DECl H D5 

DEC5 FE CO 
DEC7 H 
DECI 75 DF 

DECA 
OECA ll C4 lD 
DECD 5D 

DECE Cl 

DECF 

DECF 
OECF 5D 
DEDO ao FC DA 
DEDl U Z4 
OED5 UH D1 

DEDI 75 11 

OEDA 5l 
OEDI 19 DDDI 
DEDE 
DEDE DD FC 
DEED Dl DI 

DEEZ DD Fa 
DEE4 DI DI 
DEE6 EZ F6 

DEES II Cl 
DEEA 51 
DEEB 
DEEB 19 cooo 
DEEE 32 D2 
DEFO 
OEFO as Ci 
OEF2 74 D1 

OEF4 F9 
DEF5 
DEF5 DD DZ 

MOV Sl,IP 
ENSURE DIRECTION CLD 

XOR AX,AX CURRENT CODE POINT IEIHG MATCHED 
PUSH ss ESTABLISH ADDRESSING TO STACK POP OS FOR THE STRING COMPARE PUSH ss ESTABLISH ADDRESSING TD STACK POP ES I FOR THE STRING COMPARE 

ASSU/IE DS:STACK, ES:STACK 
MOV DX,256 HUMBER TO TEST AGAINST GUAD91 
PUSH SI SAVE AREA POINTER 
PUSH AX SAVE AX PUSH SI SAVE SI 
XOR CH,CH CLEAR FOR HAHKAKU FOHT MOV Cl,Al SET CHARACTER CODE XOR Al,Al SET REQUEST IASE FOHT FUNCTION 
PUSH DX SAVE DX MOV DH,O INDICATES AHK MODE CALL FOHT DO IT POP DX RESTORE DX MDV Dl,IX SET FONT TOP ADDRESS TO DI 
POP SI RESTORE SI POP AX RESTORE AX 
NOV cx,a HUMIER OF IYTES TO NATCH REPE CMPSI COMPARE THE a BYTES 
POP SI 
JZ GREADlO l IF ZERO FLAG SET, THEN NATCH OCCURRED 
IHC Al HO MATCH, MOVE OH TO HEXT DEC DX LOOP CONTROL JHZ GREAD9 DO All OF THEM 

GREADlO: ;---CHARACTER IS FOUND I AL=D IF HOT FOUND 
ADD SP ,RAC_LOCAL READJUST THE STACK, THROW AWAY WORK AREA POP IP RESTORE IP 
RET All DOHE 

GRAPHICS_READ EHDP 

,--------------------------------------------------; 
; 

l 
l 
l 
r 

11ED_READ_BYTE 

THIS ROUTINE Will TAKE 2 BYTES FROM THE REGEN BUFFER, 
COMPARE AGAINST THE CURRENT FOREGROUND COLOR, AHO PLACE 
THE CORRESPOHDIHG OH/OFF IIT PATTERN IHTO THE CURREHT 
POSITION IH THE SAVE AREA 

INPUT 

OUTPUT 

VOLATILE 

AH : CRT NODE I MASKED ) 
Sl,DS: POIHTER TO REGEN AREA DF INTEREST 
IX: EXPANDED FOREGROUND COLOR 
BP: POINTER TO SAVE AREA 

BP: IP+l 

CX,Dl 

;----------------------------------------------------
MID_READ_IYTE 

PUSH 
CMP 

PROC HEAR 
AX 
AH, DAH SAVE CURREHT AX 

IH 640X200 4 COLOR MODE! 

IIRIYTEl: 

MRIYTEZ: 

KRIYTEl1 

NRIYTE41 

MDV 
NOV 

AH,ISII 
AL, CS! ♦ ll GET FIRST BYTE 

GET SECOND BYTE 
JHE NRIYTE2 l HO, JUMP 

IH 640XZOO 4 COLOR NODE, All THE cO BITS ARE IH ONE IYTE, AHD All 
THE cl BITS ARE IH THE HEXT IYTE. HERE WE CHAHGE THEM BACK TO HORMAL clcO ADJACENT PAIRS. 

PUSH IX SAVE REO KOV ex.a SET LOOP COUNTER 
SAR AH,1 cO BIT INTO CARRY RCR IX,l AND IHTO IX 
SAR Al,l cl BIT INTO CARRY RCR IX, 1 AHD IHTO IX LOOP NRIYTEl REPEAT 
NOV AX,BX l RESULT IHTO AX POP IX RESTORE IX 
MDV ex, DCOOOH 

2 BIT MASK TO TEST THE ENTRIES XOR DL,DL 
RESULT REGISTER 

TEST AX.ex 
IS THIS SECTION IACKGROUHDI JZ MRIYTE4 
IF ZERO, IT IS IACKGROUHD 

STC 
WASH'T, SO SET CARRY 

RCL DL,l 
l MOVE THAT BIT INTD THE RESULT 
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OEF7 DI E9 
OEF9 DI E9 
OEfl 73 F3 

OEFD aa 56 " OFOO ~5 

OFOI 51 
OF02 C3 

OF03 

OF03 

OF03 51 

OFH .. z, 
OFH u 4' GI 

OF09 32 DZ 
DFOI El OFlD R 

OFOE ,. U 02 
OFll u '' OJ OFU Ea OFIO R 

OFU aa 56 00 
OFU '5 

OFU SI 
OFlC C3 

OFID 

OFID 

OFID ., FOOO 
OF20 
OFZO 15 Cl 
OF22 H II 

OF2• Ft 
OF25 
Of25 DD DZ 
OF27 01 Et on, DI E9 
QF21 DI E9 
GF2D DI E9 
OFZF 7l EF 
OF31 C3 

OF32 

SHR CX,1 
l "OYE THE "ASK TO THE RIGHT 1Y 2 IITS SHR CX,1 

JNC MRIYTE3 DO IT AGAIN IF "ASK DIDN'T FALL OUT 

MOY [IPl. DL STORE RESULT IH SAYE UEA 
IHC IP ADJUST POINTER 

PDP AX I RESTORE AX 
RET ALL DOHE 

KIO_REAO_IYTE ENOP 

;--------------------------------------------------
1 

lOW_READ_IYTE 

THIS ROUTINE Will TAKE\ BYTES FRO" THE REGE!t BUFFER, 
COMPARE FOR IAtXGROUHD COLOR, AND PLACE 
THE CORRESPDHDIHG OH✓OFF Ill •ATTERH IHTO THE CURRE!IT 
POSITION IH THE SAYE AREA 

INPUT 

OUTPUT 

VOLATILE 

Sl,DS = POINTER TO REGEN AREA DF INTEREST 
IP= POINTER TO SAYE AREA 

IP: IP+ I 

CX,DL 

----------------- ------------------
LOW_READ_IYTE PROC HEAR 

PUSH 

"OY 
MY 

XDR 
CALL 

KOY 
MOY 
CALL 

MOY 
!Ht 

POP 
RET 

AX 

AH,[Sil 
Al,[SI+ll 

Dl,Dl 
IUllD_HIULE 

AH,CSl+2l 
Al ,CS!+31 
IUllD_NIIILE 

[IPl,DL 
IP 

AX 

I SAYE CURRENT AX 

;GET FIRST 2 BYTES 

;BUILD HIGH HllllE 

;GET SECOND 2 IYTES 

;BUILD LOW HIBBLE 

;STORE RESULT IN SAYE AREA 
;ADJUST POIHTER 

l RESTORE AX 

LOII_.READ_IYTE EHDP 

J---------------------------------------1 
I IUILD_HllllE 
l 

I 

THIS ROUTINE Will TAKE 1 WORD FROK THE REGEK IUFFER, 
AHO MAKE\ IIT PATTERN FROM THAT. 

I INPUT AX= AHY WORD OF REGEN IUFFER 
I 
I OUTPUT Dl • DOT PATTERN 
I ClDW HIIILE, HIGH IS lOW HIIILE Of INPUT Vll 
I 
I VOLATILE ex 
I 
1---------------------------------------------------
IUllD_NllllE PROC HEAR 

KOY CX,OFOOGH l • Ill MASK TO TEST THE ENTRIES 
ILDHI• 

TEST AX,CX IS THIS SECTION IACKGROUHO! 
JZ llDHZ IF ZERO. IT IS BACKGROUND 

STC 1 WASN'T, SO SET CARRY 
ILDH2, 

RCL Dl,1 1HOYE THAT IIT INTO RESUlT 
SHR CX,l •"DYE "ASK RIGH \ IITS 
SHR CX,1 
SHR ex, 1 
SHR CX,I 
JNt llDHI 1D0 IT AGAIN IF MASK OID'T FALL OUT 
RET 

IUILD_HllllE EHDr 
1-----------------------------------------
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 

WR!JE_AC_CURREHT !HT !OH, AH = t 

THIS ROUTINE WRITES THE ATTRIIUTE AHO CHARACTER AT 
THE CURRENT CURSOR POSITION 

INPUT 
AN 
IH 
ex 
Al 
ll 
DS 
ES 

CURRENT CRT "ODE ("ASKEDl 
DISPLAY PAGE 
COUNT OF CHARACTERS TO WRITE 
CHAR TO WRITE 
ATTRIBUTE OF CHAR 10 WRITE 
Olli SEGMEHT 
REGEN SEG/IEHT 
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IF32 

OF32 U 3E ODOR 10 
OF37 73 17 

on, ID FC 0\ 
OF3C 72 03 

OF3E E9 U25 R 

OFU 
DFH IA El 
OFH 50 
OFH 51 
OF~5 Ea OOEO It 
OFO u fl 
OFH 59 
OFO 51 
DFltC 
OHt Al 
OF~D EZ FD 

OHF Cl 

OF50 
OF50 12 00 
OF52 El OF71 It 

OF55 Cl 
OF56 

OF56 

OF56 ao 3E 000 It 10 OF5B 73 11 

OF5D ao FC °' OF60 lZ 03 

OF62 E9 U25 It 

OF65 
OF45 50 
OF66 51 
OF67 EB ODED R OFU II FB OF6C 59 
OF60 51 
OF6E 
OF6E u Cl ono AA 
OF71 H 
OF72 E2 FA 

OFH C3 

OF75 
OF75 12 FF 
OF77 El OF7B R 

I 

OUTPUT 

CALL 

VOLATILE 

HONE 

CGRAPHICS_WRITE) 
FINO POSITION 
WRITl_AC 

AX,IX,CX,DX,SI,01 

,--------------------------------------------ASSUPIE CS,CODE, DS,DATA, ES•YIDEO_RAPI 

WRITE_AC_tURREHT PROC HEAR 

CPIP CRT_MODE,KJ_PIODE; KJ DISPLAY MODE I JAE WRTACtl I YES 
CPIP AH,GRAP,HICS IS THIS GRAPHICS! JC WRTACCl HO 
JPIP GRAPHICS_WUTE GO TO WRITE ANK IN GRAPHICS 

WRTACCl, 
' WRITE At CONTINUE 110V AH,ll 
' GET ATTRIBUTE TO AH PUSH AX ' SAVE OH STACK PUSH ex l SAVE WRITE COUNT CAll FIHD_POSITIOH 

110V DI ,IX l ADDRESS TO 01 REGISTER POP ex I WRITE COUNT POP AX l CHARACTER IN AX REG WltTACCZ, . WRITE_LOOP STOSW I PUT THE CNARIATTR LOOP WRTACCZ l AS 11ANY TIMES AS REQUESTED 
RET 

WRTACC3, 
PIOY DL,FALSE RESET WRITE CHAR OHLY FLAG CALL WR!TE_AC WRITE ATTRIBUTE AND CHARACTER 
RET 

WRITE_AC_CURREHT EHDP 

,-----------------------------------------1 
I 
I 
I 
I 
: 
I . 
: 
I 
I 
: 
I 
: 
I 
: 
I· 
I 
: 

WRITE_C_CURRENT INT lOH, AH: 10 COAN) ---------------THIS ROUTINE WRITES THE CHARACTER AT 
THE CURRENT CURSOR POSITION, ATTRIBUTE UNCNANGED 
INPUT 

OUTPUT 

AH= CURRENT CRT NODE CHASKEDl 
BH: DISPLAY PAGE 
ex= COUNT OF CHARACTERS TO WRITE 
AL : CHAR TO WRITE 
BL : COLOR OF CHAR (GRAPHICS) 
OS= DATA SEGPIENT 
ES: REGEN SEGPIEHT 

HONE 

CALL (GRAPHICS WRITE) 
~~~~E~~~ITIOH 

VOLATILE AX,IX,CX,DX,SI,DI 

;--------------------------------------------ASSUHE CS,CODE, DS,DATA, ES,YIDEO_RAPI 
WRITE_C_CURREHT PROC HEAR 

CPIP CRT_HODE,KJ HODEi KJ DISPLAY PIDDE? JAE WRTCC3 - l YES 
CNP AH,GUPHICS I IS THIS GRAPHICS! JC WRTCCI 

JPIP GRAPHICS_WRITE I GO TO WRITE AHK IN GRAPHICS 
WRTCC!, 

PUSH AX SAYE DH STACK PUSH ex SAYE WRITE COUNT CALL FINO_POSITIOH MOY OI,IX ADDRESS TO DI POP ex WRITE COUNT POP BX WRTCCZ, BL HAS CHAR TO WRITE 
HOY Al.Bl WRITE LOOP 

RECOVER CHAR STOSB 
PUT THE CHARIATTR INC DI 

LOOP WRTCCZ BUPIP POINTER PAST ATTRIBUTE AS HAHY TIPIES AS REQUESTED RET 

WRTCC3, 
PIOV DL, TRUE 

SET WRITE CHAR ONLY FLAG CALL WRITE_AC 
WRITE ATTRIBUTE AHD CHARACTER 
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OF7 A Cl 

OF71 

OF71 

OF71 
OFJC 
OF7F 

OFII 
OF&Z 
OF&l 
0f84 
0f87 
0fa9 
0fa& 
0FU 

oFac 
0F90 
0FU 
OF96 

0F98 
0F99 
OF9C 

55 
U EC 2E 
al EC 

50 
53 
51 
Ea DDEO R 
II Fl 
59 
51 
5a 

c, " 0a 01 aa u 09 
ao FC 04 
72 II 

50 
El 15E5 R 
n" oo 

OF9F IC H U 
OFAZ c, 46 oa FF 

0FA6 la 00AO 
0FU ae co 
OFAI II El 07FF 
0FAF 51 
0Fl0 
OFIO 53 

0FII 
OFll 
0Fl5 

a& DF 
lZ FF 
DI El 

0F17 aa 17 035C R 
0FU 89 7' 02 

OFIE 

OFIF 
0FC5 

0FC7 
0FC9 
0FCB 
0FCD 
OFCF 
0FDI 
0FDl 
OFDS 

0FD7 

51 

Fl 06 0340 R FFFF 
75 21 

1c ao 
'6 2F 
lC FD 
73 21 
lC AD 
l2 04 
le DF 
'6 23 

DFD7 IA El 

DFD9 24 7F 
OFDI Fl C6 DOFF 

RET 

WRITE_C_CURREHT EHDP 

;----------------------------------------
WRITE_AC 

THIS ROUTINE WRITES THE ATTRIIUTE(IF DL=Ol AND CHARACTER AT 
THE CURRENT CURSOR POSITION 

IHPUT 
AH: CURRENT CRT KODE (KASlEDJ 
IH: DISPLAY PAGE 
ex= COUHT OF CHARACTERS TO WRITE 
Al: CHAR TO WRITE 
Bl= ATTRIBUTE OF CHAR TO WRITE 
DL = FLAG OF WRITE CHARACTER ONLY 
DS: DATA SEGMENT 
ES: REGEH SEGl1EHT 

WORl [IP+WGPOSHI: REGEH ADDRESS TO WRITE IN GRAPHICS 
[IP•WPOSHI : ROWICOLUMH POSITION TO WRITE 
[BP+WZCODEI : ATTRIBUTEICOOE OF ZHD BYTE OF 2 IYTE CODE 
[BP•WR SEGI : REGEN SEGMENT 
[IP•WciiODEI = FLAG OF GRAPHICS NODE 
[BP+WC MODEi= CURREHT CRT NODE <NASKEDl 
[IP+WFOHT - WFOHT+351: FOHT PATTERN 

OUTPUT HOHE 

CALL FIHT_POSITIOH 

~~~;~=~~[~~~= 
WRITE_TWO_CHAR 

VOLATILE AX,IX,CX,O1,SI 

,--------------------------------------------
WIIITl:._AC 

WRTACI I 

WRTAC2a 

PUSH 
SUI 
NOV 

PUSH 
PUSH 
PUSH 
CALL 
NOV 
POP 
POP 
POP 

NOV 
NOV 
CKP 
JI 

PUSH 
CALL 
NOV 

NOV 
NOV 

NOV 
NOV 

AHD 
POP 

PUSH 

NOV 
XOR 
SAL 

NOV 
NOV 

POP 

TEST 
JHZ 

CNP 
JIE 
CNP 
JAE 
CNP 
JI 
CKP 
JIE 

NOV 

AND 
TEST 

PRDC HEAR 

IP 
SP,W LOCAL 
IP,SP 

AX 
IX 
ex 
FIHD_POSITIOH 
01,IX 
ex 
IX 
AX 

SAVE IP 
ALLOCATE LOCAL WORK AREA 
ASSIGN IP AS FRAME POINTER 

SAYE NOOE 
SAYE DISPLAY PAGE AHO ATTRIBUTE 
SAYE COUNTER 
GET REGEH ADDRESS TO WRITE 

IH DI 
RESTORE COUNTER 
RESTORE DISPLAY PAGE AND ATTRIIUTE 
RESTORE NODE 

BYTE PTR [IP+WGNODEl,FALSE 
BYTE PTR {IP+WC_KODEl,AH ; SET HO GRAPHICS IIODE 

; SET CRT NODE 
AH.GRAPHICS J IS 
WRTACI ; HO THIS GRAPHICS! 

AX 
GRAPH_PDSITIDH 
{IP+WGPOSHl,AX 

;--- GRAPHICS NODE 
SAVE NODE AND CHARACTER CODE 
GET GRAPHICS REGEH ADDRESS TD WRITE 

IH [BPI 

[IP+WR SEGl,ES , SAVE REGEH SEGMENT 
BYTE PTR [IP+WGNODEl,TRUE ; SET GRAPHICS IIODE 
AX,P CDDl;_START 
ES,AS1 

~i, PCI_NASK 

IX 

ll,IH 
IH,IH 
ax. 1 

SET PESUDO CODE BUFFER SEGIIEIIT 
TD ES 

MASK POIHTER TO INSURE RANGE 
RESTORE AX 

J SAVE DISPLAY PAOE AND ATTRIIUTE 

I SET PAGE HUNIER TO IL 
CLEAR FDR WORD 
CONVERT TO WORD OFFSET 

SI,[IX+OFFSET CURSDILPDSHI ; GET CURSOR POSITION 
[IP+WPOSHl,SI SET IT TD LOCAL WORK AREA 
IX 

W._ISTrCHU, TRUE wluc, 
Al,OIDH 
WRTAC6 
Al, OFDH 
WRUC6 
AL. OAOH 
WRTACZ 
Al,0DFH 
WRTAC6 

AH,ll 

AL ,HOT ZERDCDL 
Sl,00FFH 
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I RESTORE DISPLAY PAGE AND ATTRIIUTE 

1ST IYTE OF 2 IYTE CODE HAS IEEN SET t 
, YES 

1ST BYTE DF 2 BYTE CODE! 
HO, GO TO WRITE OHE CHARACTER 

1 HO, GO TO WRITE OHE CHARACTER 

YES 

HD, GO TD WRITE ONE CHARACTER 

;--CHARACTER IS 1ST BYTE OF 2 BYTE CDDE 
; SET ATTRIBUTE TO AH 
;-SET ZERO COLUNH FLAG FOR AVDLD 

DESTRUCT OF PREVOUS ROW 
J SET ZERO COLUNH Ill OFF 
I CURRENT COLUNH IS ZERO! 
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DFDF 75 oz 
0FEl DC ao 
0FE3 
DFE3 Al 0340 R 

OFU El 4D 

DFEI 
0FEI lC 40 
0FEA 72 oa 
0FEC 3C Ft 
0FEE 77 04 
DFF0 3C 7F 
DFF2 75 DD 
DFH 
DFF4 C7 06 0340 R HOD 
DFFA 
OFFA El 103A I 
DFFD E2 Fl 

DFFF El 34 

IDDl 
I0DI aa 46 04 
IOU aa 5E 05 

1007 aA 3E 0340 R 

IODI ao OE 0341 R IO 

1010 II C6 
1012 0A co 
1014 15 0A 

1016 F6 Cl II 
1019 75 DF 

1011 FE CC 
ID!D AD ODO R 
1020 
1020 FE ca 
1022 

19 " 
02 

1025 4F 
102, 4F 

1027 FF 4E 00 
102A 
ID2A El I0EI R 
1020 E2 Fl 

102F C7 06 0340 R 0000 1035 
1035 Bl C4 ZE 
1031 5D 

1039 Cl 

103A 

lDlA 

103A so 
1031 53 
l03C 51 
103D 52 

103E 26, IA 65 DI IOU F6 C4 ao 1045 75 17 

1047 0A D2 
104' 15 02 
1041 
!04D 

IA El 
104D BO E4 77 1050 Al 

JHZ WRTACl HD 
OR AL ,ZEROCOL YES, SET ZERO COLUIIH Ill OH 

WUAC31 
KOY W_lST_CHAR,AX SAYE 1ST IYTE OF 2 BYTE CODE 
JKP SHORT WRTACl0 RETURN; WRITE PROCESS IS PENDING 

WRTAC4, ;--- CHARACTER KUST IE 2ND BYTE CNP AL,0OH ; 2ND IYTE OF 2 BYTE CODE! JI WRTAC5 ; NO 
CMP AL,0FCH 
JA WRTAC5 HO CNP AL,07FH 
JHE WRTAC7 ; YES WRTAC5: 1--- IGNORE 1ST BYTE 
NOY W_lST_CHAR,0 ; RESET FLAG OF 1ST BYTE WRTAC6, 

1--- WRITE DHE BYTE CODE CALL ~:nfaONE_CHAR 1 WRITE DHE BYTE CHARACTER LOOP ; REPEAT ex TIMES 
JKP SHORT WRTAClO 1--- END 

WRTAC7, 
KOY IIP+W2CODEl,Al SAVE CODE OF 2ND IYTE IN LOCAL KOY IIP+W2ATTRl,IL SAVE ATTR OF 2ND BYTE IN LOCAL 
KOY IH,BYTE PTR W_lST_CHAR GET 1ST BYTE CODE TO SEE IF ZEROCGL 

IYTE PTR W_lST_CHAR,ZERDCOL ; FLAG IS DH OR RESTORE CHARACTER CODE 
KOY AX,S1 GET CURSOR POSITION OR ll,Al COLUMN IS ZERO! JHZ WRTACI ND 
TEST IH,ZEROCOL ZERO COLUMN FLAG ON! JHZ WRTAC9 YES, SKIP CORRECT CURSOR POSH. 
DEC AH DECREMENT ROW IIDV AL,IYTE PTI CRT_COLS SET COLUMN HUMBER AT END DF LINE WRTAca, 
DEC AL DECREMENT ROW FOR 2 BYTE CODE NOV IBP+WPDSHJ, AX SET IT TO LOCAL WORK AREA 
DEC DI DECREMENT WRITE POSITION Z ICDDE/ATTR) DEC DI 

DEC WORD PTR IBP+WGPOSNI DECREMENT GRAPHICS WRITE POSITION WRTAC9, 
CALL ~:n~9TWO_CHAR WRITE TWO BYTE CHARACTER LOOP REPEU ex TINES 
KOY W_lST_CHAR,0 RESET FLAG DF 1ST IYTE WRTAClD, 
ADD SP,W LOCAL DEALLOCATE LOCAL WORK AREA POP IP - RESTORE IP 
RET l RETURN TO CALLER 

WRITE_AC EHDP 

1--------------------------------------------------------------; 
; WRITE_DNE_CHAR 
; . 
I THIS ROUTINE WRITES ONE CHARACTER . 
1 INPUT AL = CHARACTER CODE 
l IL = ATTRIBUTE 
l DL = FLAG OF WRITE CHARACTER DHLY 
; [BP+WGPDSHJ : GRAPHICS WRITE PDSITIDH 

[IP+WPOSHJ= RDWICDLUKN PDSITIDH TO WRITE 
[IP+WGMOOEJ= FLAG OF GRAPHICS MODE 
ES,DI = REGEN ADDRESS TO WRITE 

I 
I 
I 
l 
l 
l 
I 

OUTPUT 

CALL 

VOLATILE 

ES,DI: REGEN 

G WRITE! 
GJAPH_POSH 

51 

ADDRESS TO WRITE NEXT CHAR 

1---------------------------------------------------------------
WRITE_ONE_CHAR PRDC HEAR 

WDCl, 

PUSH 
PUSH 
PUSH 
PUSH 

KOY 
TEST 
JHZ 

AX 
IX 
ex 
DX 

AH,ES,[Dl+ll 
AH,ZEHBIT 
WDCl 

J---------------------------OR DL, DL 
JNZ WOCI 

KOY AH,IL 
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l SAYE CHARACTER CODE 
SAYE ATTRIIUIE 
SAYE HUMBER OF CHARACTER TO WRITE 
SAYE FLAG OF WRITE CHARACTER DHLY 

GET ATTRIBUTE AT CURRENT PDSIT!OH 
IS IT HAHKAKU ! 

I HD 

OVERRIDE HAHKAKU 
; WRITE CHARACTER ONLY! 
I YES 

I SET ATTRIIUlE 

MASK OFF ZEH,l~TIZHD BIT 
WRITE CHARtAITRIIUTE 



◄ 

1051 F6 46 01 FF 
1055 74 05 

1057 32 DZ 
1059 El 1213 R 
105C 
105C El 5E 

105E 
l05E F6 C4 01 
1061 75 2D 

1063 0A DZ 
1065 75 02 

1067 IA El 
1069 
1069 10 E4 77 
106C AS 

106D 241 C6 05 20 
1011 26• ao 65 01 77 

1076 F6 46 01 FF 
107A 74 12 

107C IA El 
107E 50 

107F IO 20 
1011 12 01 
1013 El 1213 R 

1086 51 
1087 IA DC 
1089 32 D2 
1011 El 1213 R 
IOIE 
IOIE El ZC 

1090 
IOU 0A DZ 
1092 75 02 

1094 U El 
109' 
1096 10 E4 77 

1099 26, C4 45 FE 20 
109E 26• 10 65 FF 77 

10Al Al 

10A4 F6 46 01 FF 
lOAI 74 12 

IOU IA El 
l OAC 50 

lUD ID 20 
lOAF 12 FF 
1011 El 1213 R 

1 Dl4 51 
1015 U DC 
1017 32 D2 
1089 El 1211 R 
lO&C 
lOIC 88 46 02 
IDIF FE CO 

IOCl lA 06 004A R 
10t5 72 12 

10C7 32 CO 
IOC9 FE C4 

IOCI F6 46 01 FF 
lOCF 74 01 

10D1 50 
10D2 El 15EI R 
IOD5 19 46 00 
IO DI 51 
10D9 
10D9 19 46 12 

lODC 5l 
IODD 59 
IODE 51 
I ODF 51 
IO EO Cl 

10E1 

wocz, 

WDCl1 

woe,, 

WOC51 

TEST 
JZ 

XOR 
CALL 

J"P 

TEST 
JHZ 

BYTE PTR [IP+WGIIODEl,TRUE I GRAPHICS "ODE? 
WOC2 I HD 

DL,Dl 
G_WRITEl 

SHORT woca 

AH,ZEH21IT woe, 

I SETO TO DISPLACEllEHT 
I WRITE OHE CHAR IN GRAPHICS 

;--- END 

I SECOND BYTE OF ZENKAKU? 
; YES 

,---------------------- OVERRIDE 1ST BYTE OF ZEHKAKU 
DR DL, DL ; WRITE CHARACTER OHL Y ! 
JHZ WDC4 YES 

"DY AH,IL I SET ATTRIBUTE 

AHO AH,HAH_"ASK "ASK OFF ZEH,lSTIZND Ill 
STDSW WRITE CHAR/ATTRIBUTE 

"DY 
AHO 

TEST 
JZ 

"DY 
PUSH 

"DY 
"DY 
CALL 

PDP 
IIOY 
XOR 
CALL 

J"P 

BYTE PTR ES,[D11,' ' I ERASE ZHD BYTE OF ZEHKAKU 
BYTE PTR ES,[DI+ll,HAH_"ASK; "ASK OFF ZEN,ISTl2HD BIT 

IYTE PTR [IP+WGIIDDE],TRUE ; GRAPHICS "ODE? 
WDC5 HO 

AH.IL 
AX 

AL,' ' 
Dl,1 
G_WRITEI 

AX 
IL.AH 
Dl,DL 
G_WRITEl 

SHORT WOCI 

SAYE ATTRIIUTE 
AND CHARACTER 

I SET SPACE 
SET +1 TO DISPLACEllENT 
ERASE ZNO BYTE OF ZENKAKU 

RESTORE CHARACTER 
AND A TTRIIUTE 

SETO TO DISPLACE"ENT 
WllTE ONE CHAR IN GRAPHICS 

1--- END 

woe,, ,-------------------------- OVERRIDE 2ND BYTE OF ZENKAKU 
DR DL,DL ; WRITE CHARACTER ONLY! 

WOC71 

woe,, 

woe,, 

JHZ woe, ' YES 

AH,IL SET A TTRIIUTE 

AH, HAH_IIASK I "ASK OFF ZEH,IST✓2ND BIT 

"OY BYTE PTR ES,[D1-2],• ' ; ERASE 1ST BYTE OF ZEHKAKU 
AHO BYTE PTR ESz[Dl-11,HAH_"ASK; "ASK OFF ZEH,1STl2HD Ill 

STOSW ; WRITE CHAR/ATTRIBUTE 

TEST 
JZ 

"OY 
PUSH 

"DY 
IIDY 
CALL 

PDP 
"DY 
XOR 
CALL 

IIOY 
IHC 

CIIP 
JI 

XOR 
IHC 

TEST 
JZ 

PUSH 
CALL 
IIOY 
POP 

IIOY 

POP 
POP 
POP 
PDP 
RET 

BYTE PTR [IP+WGIIODEl,TRUE; GRAPHICS IIODE? 
woca ; Ho 
AH,ll 
AX 

Al. I • 

DL,-1 
G_WRITEI 

AX 
ll1AH 
Dl,Dl 
G_WRllEl 

AX, UP+WPOSHl 
Al 

AL,AL 
AH 

; SAYE ATTRIBUTE 
; AHO CHARACTER 

SET SPACE 
SET -1 TD DISPLACEIIENT 
ERASE ZHD BYTE OF ZENKAKU 

; RESTORE CHARACTER 
I AHO ATTRIIUTE 
I SETO TO DISPLACE!IEHT 
I WRITE OHE CHAR IH ~RAPHICS 

GET COL UIIH COUNT 
IHCREIIEHT COLUPIN 

EXCEED END OF LINE f 
NO 

CLEAR SINCE IIOOULO OF CRT_COLS 
IHCREIIEHT ROW 

BYTE PTR [IP+WGIIODU, TRUE l GRAPHICS IIODE ? woe, , HO 

AX 
GRAPH PDSN 
[IP+W~POSH),AX 
AX 

[IPtWPGSHl,AX 

DX 
ex 
IX 
AX 

SAYE AX 
SET HEW GRAPHICS WRITE POSITION 

TO CIPl 
RESTORE AX 

1 SET HEW ROWICOLUIIH POSITION 

RESTORE FLAG OF WRITE CHARACTER Dl4lY 
RESTORE HUNIER OF CHARACTER 
RESTORE ATTRIIUTE 

I RESTORE CHARACTER CODE 

WRITE.,ONE.,CHAR EHDP 

1---------------------------------------------------------------I 
I WRITE_TWO_CHAR 
I 
1 THIS ROUTINE WRITES TWO BYTE CHARACTER 
I 
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IOEI 

IOEI 51 
IOE2 52 

IOEl 81 '6 02 
1oe, FE CO 

!OE& SA a, 004A R 
IOEC 72 2C 

IOEE FE C4 
IOFO 32 CO 
!H2 89 '6 02 

IOF5 26, C6 05 21 
IOFt 47 
IOFA 26, ID 25 17 
UFE 47 

IDFF F6 '6 O& FF 
!Ill 74 IS 

1105 SI 
llOl 52 

1107 
1109 
1100 
llOF 
1112 
1113 
1114 
1111 
llU 
llU 
IIIE 

10 20 
IA IE 0341 R 
32 D2 
El 1213 R 
SA 
5& 
ea 1sea • 
89 46 00 

21•U7D01 
21, U SD 13 

1122 fl C7 go 
1125 7' 05 
1121 " c1 OB 
112A 75 lA 
IIZC 
IIZC F6 Cl aD 
112f 74 05 
1131 F6 Cl O& 
1134 H OE 

111, 
1131 El 11E4 l 

1139 F6 46 oa FF 
lllD 74 Ol 

11lf Ea lll5 R 
IU2 
1U2 El 7D 

1144 
1144 Ea 11E4 R 

1147 21• C6 OS 20 
1141 2,, ao 15 01 77 

1150 F6 46 oa FF 
11S4 H DE 

1156 10 20 
1151 &A IE 0141 R 
IISC 12 02 
IISE Ea 1213 R 

1161 Ea 1115 R 
11H 
1164 El 5B 

1166 
1166 F6 cs ao 
11'9 75 23 

1161 2,, C6 45 FE 20 
1110 26, ao 65 FF 77 

1175 EB 11E4 R 

I 
I 
I 
I 

' I 
I 
I 
l 
I 
l 

' 

IHPUT 

OUTPUT 

CALL 

CBP+WPOSH): ROW/COLU"H POSITIOH TO WRITE 
IIP+W2COOEl : 2ND BYTE OF 2 BYTE CODE TO WRITE 
IBP+W2ATTR) = ATTRIBUTE FOR 2HO BYTE 
IBP•WG"ODE) = FLAG Of GRAPHICS "ODE 

DL : FLAG OF WRITE CHARACTER OHLY 
ES•DI: REGEH ADDRESS TO WRITE 

ES,DI REGEN ADDRESS TO WRITE HEXT CHARACTER 

WRITE TWO 
G WRITE! 
G-WRllE2 
GRAPH_POSH 

VOLATILE AX,BX,SI 

,---------------------------------------------------------------
WltlTE_TWO_CHAR PROC HEAR 

WTCI, 

wrc2, 

PUSH 
PUSH 

"DV 
IHC 

C"P 
JI 

IHC 
XOR 
"DV 

"OY 
INC 
AND 
IHC 

TEST 
JZ 

PUSH 
PUSH 

MOY 
"DV 
XOR 
CALL 
POP 
POP 
CALL 
"DY 

"DV 
"DY 

TEST 
JZ 
TEST 
JNZ 

TEST 
JZ 
TEST 
JZ 

ex 
DX 

AX,IBP+WPOSHJ 
AL 

~\c~YTE PTR CRT_CDLS 

AH 
AL,AL 
[IP♦WPOSHl,AX 

l SAYE HU"IER OF CHARACTER 10 WRITE 
I SAVE FLAG OF WRITE CHARACTER OHLY 

GET ROWICOLU"H POSITIOH 
ADJUST FOR COMPARE 

AT LIHE EHD BOUNDARY? 
HO 

INCRE"EHT ROW 
SET 0 TO COLU"H 
SET IT TD WORK 

BYTE PTR ES,[Dll,' ' WRITE SPACE 
DI , 
~ITE PTR ES,[Dll,HAH_"AS~•~~~~H~t-:~~H~~: 

BYTE PTR [IP+WGIIDDEl,TRUE ; GRAPHICS "ODE! 
WlCI HO 

AX 
DX SAYE ROWICOLU"H 

SAVE FLAG OF WRITE CHAR OHLY 
Al,' ' ; 
ll,BYTE PTR W_IST_CHAR+l1 
DL,Dl 

WRITE SPACE 
GET ATTRIBUTE Of 1ST BYTE 
WRITE AT CURRENT CURSOR POSITOH ♦ O 
WRITE ONE BYTE CHAR IN GRAPHICS 
RESTORE FLAG 

G_WRITEI 
DX 
AX 
GRAPH_POSH 
IBP+WGPDSHl,AX 

IH,ES,[Dl+IJ 
ll,ES,CDl ♦ ll 

IH,ZEHBIT 
WTC2 
IH,ZEH211T 
WTC7 

ll,ZEHIIT 
WT Cl 
IL ,ZEH2UT 
WTCS 

RESTORE ROWICDLU"H 
SET HEW GRAPHICS WRITE POSITION 

TO AX 

GET ATTR. AT CURREHT CURSOR POSH 
GET ATTR. AT CURRENT CURSOR POSH+! 

HAHKAKU ! 
YES 
2HO BYTE OF 2 IYTE CODE? 

; YES 
1--- HAHKAKU OR 1ST BYTE IS PRESEHT AT CURREHT 

HAHKAKU? 
; YES 
; 2ND BYTE OF 2 BYTE CODE! 
; HO 

WlCl, ;-----------------•--------- OVERRIDE TWO HAHKAKU OR 1Sl,2HD BYTE 
CALL WRITE_TWO ; WRITE TWO BYTE CHARACTER IH REGEN 

WTC4, 

TEST 
JZ 

CAll 

J~ 

BYTE PTR [IP+WG"ODEl,TRUE l GRAPHICS "ODE! 
WTC4 HO 

G_WRITE2 

SHORT WTCIO 
WRITE 2 BYTE CHARACTER IH GRAPHICS 

1--- EHD 

WTC5i ;•---------·------·--•------ OVERRIDE HAHKAKU,IST IYTE OF 2 BYTE CODE 
CALL WRITE_TWO ; WRITE TWO BYTE CHAUCTER IH REGEN 

WTc,, 

WTC71 

NOV 
AHO 

TEST 
JZ 

"DV 
NOV 
"ov 
CALL 

CALl 

JIIP 

TEST 
JHZ 

BYTE PTR ES1[DI l,• ' ; ERASE 2HD &YTE OF 2 IYTE CODE 
BYTE PTR ES,IDl+ll,HAH_"ASK; "ASK OFF KJ·IIT 

BYTE PTR [IP♦W°"DDE],TRUE1 GRAPHICS "DDE ! 
WTC6 ; HO 

Al, ' • . 
ll,IYTE PTR W 1ST CH'R+I'. 
DL ,2 - - " ! 
G_WRITEI ' 

ERASE 2HD IYTE OF 2 BYTE CODE 
GET ATTRIBUTE OF 1ST BYTE 
WRITE AT CURRENT CURSOR POSITOH +2 
WRITE ONE IYTE CHAR IH GRAPHICS 

G_MRITEZ 

SHORT WTC!O 
I WRITE 2 BYTE CHARACTER IN GRAPHICS 

1··· END 

IL, ZEHllT 
WTC9 I ATTRIBUTE AT CURREHT •l JS HAHKAKU I 

I HO 

~DY BYTE PTR ES:[Dl•2j-~ ~YERRIDE 2HD BYTE, HAHKAKU 
AHD IYTE PTR ES,[DI•!]',H•H_ll(SEKR,.ASE 1ST BYTE OF 2 IYTE CODE 
CALL • • "ASK OFF KJ·IIT 

WRITE_TWO 
I WRITE TWO BYTE CHARACTER IH REGEH 
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117a 
ll 7C 
117E 
11&0 
1184 
11&6 

F6 46 oa FF 
H OE 
10 20 
BA IE 0341 R 
12 FF 
Eg 1213 R 

11&9 Ea 1335 R 
11ac 
ll&C Ea 33 

llaE 
llaE 261 C6 45 FE 21 
1193 26, go 65 FF 77 

119& Ea IIE4 R 

1191 26• C6 05 20 
11,r 26, ao u 01 77 

11A4 F6 46 DI FF 
llAa H 17 

11U 
11AC 
IIBO 
1111 

1112 
1114 

1117 
11&1 
1189 
11&1 

10 20 
&A IE 0341 R 
50 
53 

12 FF 
Ea 1213 R 

51 
5& 
&2 02 
Ea 1213 R 

lllE Eg 1335 R 
IICI 
llCl &I 46 02 
11C4 04 02 

11C6 3A 06 ODU R 
llCA 72 12 

11cc 12 co 
llCE FE C4 

11D0 F6 46 ta FF 
11D4 H oa 

11 D6 
11D7 
I lDA 
11D0 
llDE 
llDE 

50 
El l5EI R 
19 '6 DD 
51 

It 46 12 

llEI 5A 
11E2 59 
11£3 Cl 

IIE4 

IIE4 

llH 

IIE5 
II Et 
llEC 

11EF 
IIFI 

IIFS 
11 F7 

IIF9 
llFI 
IIFI 
IIFE 
1201 

51 

&A 2E D34D R 
&A 4E 04 
Eg 1165 R 

IA CS 
&A 26 Gl41 R 

DA D2 
74 02 

&A E7 

go E4 11 
&D cc so 
Al 

WTCI, 

TEST 
JZ 
"ov 
"DV 
NOV 
CALL 

CALL 

JNP 

BYTE PTR IIP+WGl!ODEl,TRUEl GRAPHICS NODE! 
WTCg l HO 
AL,' • l ERASE 1ST BYTE OF 2 BYTE CODE 
IL,IYTE PTR W_lST_CHAR+l; GET ATTRIIUIE OF 1ST BYTE 
DL,-1 ; WRITE AT CURRENT CURSOR PDSITOH -1 
G_WRITEl WRITE DHE IYTE CHAR IH GRAPHICS 

G_WRITE2 

SHORT WTCID 
WRITE 2 IYTE CHARACTER IH GRAPHICS 

1--- END 

WTCt, ,--------------------------- OVERRIDE 2HD,15T IYTE DF 2 IYTE CODE 
"OV BYTE PTR ES,IDI-2l. • ' ; ERASE 1ST BYTE DF 2 IYTE CODE 
AHO IYTE PTR ES,[DI-ll,HAH_"ASK; "ASK OFF KJ-IIT 

WTCll, 

WTClli 

CALL 

"DV 
AHO 

TEST 
JZ 

"OV 
"ov 
PUSH 
PUSH 

MV 
CALL 

POP 
POP 
"ov 
CALL 

CALL 

NOV 
ADD 

~p 
JI 

XOR 
INC 

TEST 
JZ 

PUSH 
CALL 
"OV 
POP 

"OV 

POP 
POP 
RE! 

WRITE_TWO l WRITE TWO BYTE CHARACTER IH REGEN 

IYTE PTR ES,[DI ],• ' 1 ERASE 1ST BYTE OF 2 BYTE CODE 
BYTE PTR ES,[DI+ll,HAH_NASK; "ASK OFF KJ-IIT 

IYTE PTR IIP+WGl!OOE],TRUE l GRAPHICS NODE! 
WTCIO ; NO 

Al,' ' , 
IL,IYTE PTR W 1ST CHAR+!; 
AX - - ; 
ax 

ERASE 1ST BYTE OF 2 IYTE CODE 
GET ATTRIBUTE OF 1ST BYTE 
SAVE AX 
SAVE IX 

Dl,-1 
G_WRITEI 

IX 
AX 
Dl,2 
G_WRITEI 

G_WRITE2 

AX, IIP+WPOSH] 
Al,2 

AL, BYTE PTR CRT COLS · 
WTCll -

Al,U 
AH 

WRITE AT CURRENT CURSOR POSITDH -1 
WRITE ONE IYTE CHAR IH GRAPHICS 

l RESTORE IX 
RESTORE AX 
WRITE CURRENT CURSOR POSITOH +2 
WRITE ONE BYTE CHAR IH GRAPHICS 

1 WRITE 2 IYTE CHARACTER IN GRAPHICS 

GET COLUNH COUNT 
ADVANCE 2 BY 2 BYTE CHAR WRITING 

EXCEED ENO OF LINE! 
I NO 

~~~::"~~~c:o~OOULO OF CRT_COLS 

IYTE PTR IIP+WGl!OOEl,TRUE; GRAPHICS NOOE! 
WTCU NO 

AX 
GRAPH_POSH 
CIP+WGPOSHl,AX 
AX 

IIP+WPOSHl, AX 

DX 
ex 

SAYE ROW/COLUNH 
l SET HEW GRAPHICS WRITE POSITION 

TO I IP+WGPOSH] 
1 RESTORE ROW/COLUNH 

SET HEW ROWICOLUNH POSITION 

RESTORE FLAG OF WRITE CHARACTER ONLY 
RESTORE MUNIER OF CHARECTER 

WRITE..,_TWO_CHAR EHDP 

,---------------------------------------------------------------1 
I 
I 
I 
I 
I 
l 
l 
I 
I 
I 
I 

WRITE_TWO 

THIS ROUTINE WRITES TWO IYTE CHARACTER IH REGEN 

INPUT CIP+W2COOE] = 2HO IYTE OF 2 IYTE CODE TO WRITE 
[IP+W2ATTR] : ATTRIBUTE FOR 2ND IYTE 

IH = ATTRIBUTE AT CURRENT CURSOR POSITION 
BL' ATTRIBUTE AT CURREHT CURSOR POSITION ♦ I 
DL = FLAG OF WRITE CHARACTER ONLY 
ES•OI = REGEN ADDRESS TO WRITE 

l 
OUTPUT ES•OI = REGEN ADDRESS TO WRITE NEXT CHARACTER 

I CALL CHECK_ROSS_CHAR 
I 
I VOLATILE AX 
I 

J----------~----------------------------------------------------
WRITE..,_TWO 

PUSH 

"OV 
"OV 
CALL 

WRTTWOl • 

NOV 
NOV 

OR 
JZ 

"OV 

AHO 
OR 
STOSW 

PROC 

ex 

HEAR 

CH,IYTE PlR W 1ST CHAR 
Cl,IYTE PIR CiP+W2COOEI 
CHECK_ROSS_CHAR 

I SAVE ex 

GET 1ST CHARACTER'S CODE 
OE! 2ND CHARACTER'S CODE 

1 CHECK AHO COHVERT ROSSIAN CHARACTEl 

Al, CH l GET I ST CHARACTER'S CODE 
AH,IYTE PTR w_1sT_CHAR+l1 GET 1ST CHARACTER'S ATTRIIUTE 

Dl,Ol WRITE CHARACTER ONLY ? 
WRTIWOI HO 

AH,IH GET ATTRIBUTE AT CURRENT 

AH,HAH NASK STRIP OFF ZEH,ISTl2HO IIT 
AH,ZEHilT SET ZEHKAKU IIT 

WRITE TO REGEN 

A-55 
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1202 aA Cl 
1204 aA " 

1207 DA DZ 
120, H 02 

1211 aA El 
120D 
120D 10 CC 
1210 Al 

1211 59 
1212 Cl 

1213 

1213 

12ll IE 
1214 57 
1215 06 

05 

H 

121' F6 Cl ID 
121' 75 IS 

1211 C6 06 os,1 ROD 
1220 
1220 53 

1221 U 
1222 n 

IZZS ID SE IA 

122, 32 U 
1221 II ta 

122A IO F! AO 
122D II 2AS5 
1230 H 07 

1232 IO F9 20 
1235 75 11 

1237 ll Cl 
JZlt 
123' 11 Fl 
IHI I! 1101 
12lE Fl/ Al 
12U ll CO 
12,2 Al 

1243 F6 06 0353 R FF 
12'8 7' IC 

120 El IIH R 

124D El 17 

124F 

12H 11 10 
1251 H 10 
1253 El UU R 
1251 
1256 06 
1257 IF 

1251 II FS 

125A 51 

IIOV Al,Cl GET 2ND CHARACTER'S CODE 
IIOV AH, [IP♦W2ATTRJ GET 2ND CHARACTER'S ATTRICODE 
OR Dl,DL WRITE CHARACTER OHLT I 
JZ WRTTWD2 HD 

IIDV AH,IL I GET ATTRIBUTE AT CURREN!+ I NRTTWOZ1 
SET ZEHKAKU,2HD_BTTE IIT DR AH,ZEN2_11ASK ' STDSW I WRITE TD REGEN 

POP ex I RESTORE ex RET 

WRITE..,TWO EHOP 
,--------------- ----------------------------------------. 

O_WRITEI I 
I 
I 
I 
I 
I 
I 

THIS ROUTINE WRITES ONE CHARACTER IH GRAPHICS 

' I 
I . 
' I 
I 
I 

' ' I 
I 
I 
I 

INPUT 

WORK 

OUTPUT 

CALL 

VOLATILE 

AL = CHARACTER CODE TO WRITE 
IL = ATTRIBUTE 
DL = DISPLACE11ENT FDR WRITE POSITION 
[IP♦WGPOSNI : WRITE POSITION 
[IP•WPOSNJ= ROWICOLUIIN POSITION TO WRITE 
IIP ♦ WR_SEGJ: REGEN SEGIIENT FOR GRAPHICS 
[8P ♦WC_1100El= CRT IIODE (11ASKEDl 
(IP♦WFONT - WFONT♦ l71 = FONT PATTERN 

IBP+WGPOSN) = NEXT WRITE POSITION (IF DL • ll 

ENAILE_VRAII 
FONT 
G_WRT1 

AX,IX,CX,DX,S1 

,---------------------------------------------------------------
G_WUTEI PRDC 

PUSH 
PUSH 
PUSH 

TEST 
JNZ 

110V 
O_WRTU,PUSH 

PUSH 
POP 

LEA 

XOR 
110V 

CIIP 
110V 
JE 

CIIP 
JNE 

XOR 
0,JIRT12• 

o_wuu, 

O_WRT14, 

NOV 
110V 
REP 
XOR 
STDSW 

TEST 
JZ 

CALL 

JIii' 

110V 
110V 
CALL 

PUSH 
POP 

IIDV 

PDP 

NEAR 

DS 
DI 
ES 

t.:a~~hBn 
GC_PRESEHT,FALSE 

BX 

ss 
ES 

l SAVE CURREHT DS 
I SAVE CURRENT DI 
I SAVE CURRENT ES 

I XOR WRITE BIT OH! 
I TES 

I GRAPHICS CURSOR FLAD OFF 

SAVE COLOR ATTRIBUTE 

; SET DESTINATION SEGIIENT FDR FONT 
I TO ES 

ASSUIIE ES1STACK 

BX,[BP♦WFONTJ 

AH,AH 
CX,AX 

CL,HALFTDNE 
AX,HT_FONT 
G_WRT12 

Cl, I ' 

G_WRT13 

I SET DESTINATION OFFSET FOR FONT TO IX 

CLEAR FOR I BYTE CODE 
SET CHARACTER CODE TO ex 
HALF TONE CHARACTER! 
SET FONT PAT!ERN OF HALF TONE 
YES 

SPACE ! 
HO 

AX,AX 

,--,--- SPACE I HALF TONE CODE IS HANDLED SPECIALLY FDR 
111PRDVE THROUGHPUT OF "BASIC" AND KANA-KAN 

; CLEAR FDR FONT PATTERN OF SPACE 

Dl,IX I SET DESTINATION ADDRESS 
CX,ICIOX_ROW-2>121 SET CLEAR COUNT BY WORD 
STOSW l SET FONT PATTERN 
AX,AX ; 

KJRD11_STAT,TRUE 
G_WRT14 

EHULE_VRAII 

SHORT G_WRTU 

ES 
OS 

I CLEAR IOTTOII 2 ROW 

1--- INSURE V-RAII IS ON FOR KANA-KAH INTERFACE 
; KJ-RDl1 IS DH! 
I HD 

I 11UST £HAil£ YRAl1 FOR WRITE GRAPHICS PATTERN 

SET FUNCTION OF REQUEST FONT WITH FULL IOX 
INDICATES KJ KOO£ 
GET FOHT PATTERN 

I SET SEGIIENT FOR FONT PATTERN 
I TO DS 

ASSUIIE DS1STACK 
SI,IX 

IX 

A-56 

I SET TOP ADDRESS OF FONT PATTERN 

I RESTORE COLOR ATTRIBUTE 



1251 

125E 

12'1 
1262 
1263 
1264 

1265 

1265 

1265 
1267 
126'& 
1269 
126C 

IE '6 a, 
ES 1265 R 

07 
SF 
IF 
cs 

&A CZ 
,a 
51 
OS 4' 01 
al Fa 

126£ IA 76 0, 
1211 ID FE 19 
1274 H 25 

1276 &O FE H 
1279 H SI 

1211 ao FE u 
127E H 61 

1210 10 FE o, 
12as H 1c 
1215 ao FE OS 
1211 H 77 

12U ao FE U 
12&D H 71 

121F 01 E7 
IZtl DI E7 

lZU 16 0, 
1295 El HFS t 

lZH El U2C t 

1291 
1291 Dl E7 
129D DI E7 

lZIF 16 ot 

12AI al 46 02 
12A4 DO EC 
lZA6 72 OS 

lZAa El IUS t 

IZAI El 7F 

12AD 
12AD II C7 SFII 
1281 El 1527 I 

121~ El 76 
1216 

1216 5! 
12B7 57 
1211 H 

1289 SA Fl 
1211 ao E7 ao 
121E 00 El 
12CO DO El 

IIOY ES, ISP+WR_SEGJ 1 OET ACTUAL REGEH SEGl'IEHT FOR GRAPHICS 
USUHE ESoVIDEO_RAM 

CALL O_WRTl I WRITE FOHT PATTERN 

POP ES RESTORE ES 
PDP DI RESTORE DI 
POP OS RESTORE DS 
RET 

G_WRITEI ENDP 

O_WRTl 
I 
I 
I 
I 
I 
I 
I 
I 
I 

THIS ROUTINE WRITES GRAPHICS PATTERN 

INPUT IL = ATTRIIUTE 
DL : DISPLACEMENT 
[SP+WGPOSHJ: WRITE POSlTIOH 
[IP+WPOSHI : ROWICOLUHH POSITION TO WRITE 
[BP+WC_HODEI= CRT "ODE <HAStEDl 
DS:SI : FOHT PATTERN AOORESS 
ES = REGEH SEGIIEHT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OUTPUT UP+WGPOSMI • NEXT WRITE POSITION UF DL=Ol 

CALL 

VOLATILE AX,IX,DX,SI,DJ,E$ 

-------------------------------• ASSUHE cs,CODE, DS,IHDETERIIINATE, ES:YIDED_llft 

O_WRTl PROC 

MOY 
CIW 
PUSH 
ADD 
IIOY 

GIIRTlh 

MOY 
CNP 
JE 

CNP 
JE 

CNP 
JE 

w 
JE 
C!IP 
JE 

CNP 
JE 

SAL 
SAL 

"DY 
CALl 

JHP 

SAL 
SAL 

HOY 

!IOY 
SHI 
JC 

CALL 

JNP 

GWRTIZ• 

GWRTl211 

ADO 
CALl 

J"' 

PUSH 
PUSH 
PUSH 

HOY 
IHD 
SHR 
SHR 

HEAR 

AL,Dl 

AX 
AX, CIP+WGPOSH] 
01,AX 

OH, UP+WC_t10DEJ 
DH,9 
GWRT!I 

DH,OIH 
GWIT121 

DH, OAH 
GWRTll 

DK.It 
GWRT15 
OH.S 
GWRTl5 

I SET DISPLACEIIENT 
TO AX 

I SAYE IT 
1 GET POSITION TO WRITE 

IM DI 

QET CRT HODE 
1 S20X200 16 COLOR? 

YES 

I 640X200 1, COLOR! 
; YES 

640X200 4 COLOR! 
TES 

lZOX200 4 COLOR! 
YES 

; l20X200 4 SHADE! 
; '1ES 

DH,6 1 640XZOO 2 SHADE? 
GWRTl6 I YES 

;-•- 160X211 16 COLOR• HOOE I 
D1,1 J 
D1,1 I OFFSETl4 SlHCE 4 BYTES/CHAR 

OH,CIOl(__IOWIZ SET LOOP COUNT< 11 ROW I 2 SCAN l 
o_w_, WRITE ONE CHAR 

GWRTUI 

D1,1 
D1,1 

1--- EHD 

1--- 3ZOXZOI U COLOR 
I 
1 OFFSETl4 SINCE 4 BYTES/CHAR 

DH,CIO)(_ROW/(4121 I SET LOOP COUHT C II ROW I 4 SCAM I Z DEC. I 

AX,[IP+WPOSMJ I GET ROW COLUHH POSITION 
AH,l I ODD ROW! 
GWRTIZ I YES 

;--- WRITE EYEM ROW CHARACTER 
O_ll_4 I WRITE ONE CHII 

SHORT GWRT 110 

Dl,4000H·II 
Q_ll_~O 

SHORT GWRTllO 

IX 
DI 
SI 

IH,11.. 
IH,XOR_IIT 
IL,l 
ll, l 

A-57 

1--- WRITE ODO ROW CHARACTER 
1 ADJUST WRITE ADDRESS FOR ODD ROIi 
I WRITE ONE CHAR 

,--- ,oxzoo U COLOR 
;••- WRITE Y·RAH Z 
I SAVE ATTRIIUTE 

SAVE REGEN POIHTER 
I SAYE CHARACTER PATTERN ADDRESS 

SAYE ATTRIBUTE TO IH 
GET XOR IIT 
SHIFT ATTRIIUTE FOR WRITE TD V·RAIIZ 
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UC2 0A DF 
12C4 Dl E7 

12C6 .. 09 

UC& n 46 oz 
12CI DO EC 
UCO 72 05 

12CF E& 101 R 

1202 El 01 

1204 
1204 &l C7 3FIO 
120& Ea 14C2 R 
1201 
1201 5E 
120c 5F 
1200 51 

12DE IE 
U0F E& 0000 E 

12E2 E& 1095 R 
UE5 IE co 
UE7 IF 

12EI 
UE& 01 E7 

12EA 16 o, 
lZEC .. " oz 
IZEF 00 EC 
lZFl 72 OS 

12F3 El 10& R 

IZF, El 3' 

IZF& 
IZFI U C7 3FII 
IZFC E& HCZ R 

IZFF El 21 

1311 
1301 DI E7 

1303 u 09 
1305 E& HCI R 

130& El Z2 

llOA 
llOA 16 0, 
ll0C 
llOC AC 
1300 F6 Cl &o 
1310 75 H 

lllZ AA 
1313 AC 
131' El 0A 

1316 
lll6 z,, 32 05 
1319 AA 
llU AC 
1311 Z6: 
1320 

3Z &5 IFFF 
13ZO 26: && &5 IFFF 1325 13 C7 4F 
132& FE CE 
132A 75 E0 

132C 
132C 5& 
13Z0 0A co 
llZF 75 03 

IHI 
1134 

FF 46 00 

lll4 cs 
1335 

OR 
SAL 

IIOV 

IIOV 
SHR 
JC 

CAll 

JIIP 

GWRTIZ21 
ADD 
CAll 

GWRTIZ31 

GWRTU1 

GWRTl4t 

GWRTl51 

GWRTlh 

GWRTI 71 

POP 
POP 
POP 

PUSH 
CAll 

CALL 
PIOY 
POP 

SAL 

PIOY 

IIOY 
SHR 
JC 

CALL 

JIIP 

ADD 
CAll 

JPIP 

SAL 

IIOY 
CAll 

JPIP 

IIOY 

LODSI 
TEST 
JHZ 

STOSI 
L0DSI 

IL,BH 
Dl,l 

1 RESTORE XOR IIT 
; 0FFSET•Z SINCE Z IYTES✓CHAR 

DH,CIOX_ROWl(41Zll SET LOOP COUNT ( la ROW I 4 SCAH I Z DEC.) 

AX,[IP+WPOSHI 
AH,1 
GWRTl2Z 

o_w_1 

SHORT GWRTIZ3 

DI,4000H-II 
G_W_lO 

SI 
DI 
IX 

OS 
DDS 

GET_DIRSEO 
ES,AX 
OS 

DI,l 

; GET ROW C0LUIIH POSITION 
; 000 ROW I 
I YES 
;--- WRITE EVEH ROW CHARACTER 
l WRITE ONE CAHAR 

,--- WRITE ODO ROW CHARACTER 
ADJUST WRITE ADDRESS FOR 00D ROW 

I WRITE ONE CHAR 

RESTORE CHARACTER PATTERN ADDRESS 
RESTORE REGEN POINTER 
RESTORE ATTRIIUTE 

SAVE DS 
POINT TO DATA AREA 

GET DIRECT ACCESS SEGENT OF V-RAPI I 
SET IT TO ES 

: RESTORE DS 
;--- WRITE V-RAPI I 

1--- 640X200 4 COLOR 
; OFFSETN2 SINCE 2 IYTES✓CHAR 

DH,CIOX..ROWIC4t2>1 SET LOOP COUNT ( la ROW I 4 SCAH I Z DEC.) 
AX,IIP+WPOSHI 
AH,1 
GWRTl4 

G_W_l 

SHORT GWRTI 11 

DI,4000H-IO 
G_W_I0 

SHORT GWRTII0 

I GET ROW COLUIIH POSITION 
; ODD ROW? 
: YES 
;--- WRITE EVEN ROW CHARACTER 
I WRITE ONE CAHAR 

1--- END 

1--- WRITE ODD ROW CHARACTER 
I ADJUST WRITE ADDRESS FOR ODD ROW 
I WRITE ONE CHAR 

;--- 320X200 4 C0LORISHAOE 
DI,l I 0FFSET•Z SINCE 2 IYTESICHAR 

DH,CIOX_ROWIZ I SET LOOP COUNT ( la ROW/ Z SCAN ) 
G_w_z ; WRITE OHE CHAR 

SHORT GWRTU0 1--- ENO 

;--- 640XZ00 2 SHADE 
DH,CI0X_R0WIZ l SET I0OP COUNT ( 16 ROW/ 2 SCAH > 

GET WORD FROII COO£ POINTS 
IL,XOR_IIT SHOULD WE USE THE FUNCTION 
GWRT II TO PUT CHAR IN! 

JIIP SHORT GWRTl9 
STORE lH REGEN BUFFER 
GET NEXT ROW 

GWRT!a, 

GWRTl91 

XOR 
STOSI 
LO0SI 
XOR 

AL,ES1IDIJ l EXCLUSIVE OR WITH CURRENT DATA 
1 STORE THE CODE POINT 
1 AGAIN FOR ODO FIELD 

AL,ES1[DI+2000H-IJ 

IIOV ES:[0I+2D00H-Jl,AL I STORE IN SECOND HALF 
AOO D1,79 I PIDVE TD HEXT ROW IH REGEN 
DEC DH I 0DNE WITH LOOP ! 
JHZ GWRTl7 I HO 

GWRTll0 1 

POP 
DR 
JHE 

INC 
GWRTlll 1 

RET 

O_WRTI EHDP 

AX 
AL.AL 
GWRTIU 

;--- EHD 
; RESTORE 0ISPLACEPIEHT 
I ZERO ? 
I HO 

WORD PTR IIP+WGP0SHJ 1 ADVANCE WRITE POSITION 

;-- --------------------------------------------------
1 G_WRITE2 

THIS ROUTINE WRITES TWO IYTE CHARACTER IN GRAPHICS 
INPUT [IP+WGPOSHI 

[BP+WPOSNJ 
IBP+WZCODEJ 
[BP ♦ WR SEGJ 
IBP+wc:11ooe1 
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WRITE PGSITIOH 
Row,coLUMH POSITION TO WRITE 
ATTRIBUTE/CODE OF ZHD BYTE 
REGEH SEGIIEHT FOR GRAPHICS 
CURRENT CRT PIO0E (MASKED) 



1335 

1335 lE 
1336 57 
1337 06 

133& F6 C3 ao 
1331 75 05 

133D c, 06 03\t R II 
13,2 
1342 &B IE 03'D R 
13'6 SA E3 
1348 u 46 04 
13'1 u 5E D5 

lHE 53 

llH 16 
1350 07 

1351 ao sE DA 

1354 II ca 
1356 ES 18'5 • 
1359 10 ao 
1351 16 1D 
ll5D Ea IA63 R 

136D 06 
1361 lF 

13'2 H F3 

1364 51 

1365 IE 0 " 
1361 II lE ID 

130 u 76 D9 
13H ID FE 06 
1171 75 ZF 

1373 ., HDZ 
1376 
1376 57 - IH7 16 " 1379 
1379 AC 
IS7A F6 CT .. 
137D 75 04 

137F u 
uao AC 
1361 El DA 

1313 
13&3 26• 32 0, 
1356 AA 
1157 AC 
1388 2,, 32 15 lFFF 
lllD 
13&D 26• 8& ., lfFF 

1392 al C7 4F 
1195 FE CE 
1397 75 ED 

1399 SF 
139A •7 
1395 u Fl 
ll9D EZ D7 

ll9F £9 14&f R 

13A2 
13A2 .. FE aa 
llA5 75 11 

13A7 Dl ET 

I 
I 
I . 
l 

OUTPUT [IP+WGPOSHI : HEXT WRITE POSITION 
WORK [IP+WFOHT - WFONT+351 : FONT PATTERN 

CALL 

VOLATILE AX,IX,CX,DX,Sl 

,-------------------------------------------------------- --
GJIRITE2 PROC 

PUSH 
PUSH 
PUSH 

TEST 
JNZ 

IIOV 
GWRT2l1 

IIOV 
IIOV 
"ov 
IIOV 

PUSH 

PUSH 
POP 

LEA 

IIOV 
CALL 

IIOV 
IIOV 
CALL 

PUSH 
PDP 

IIOV 

POP 

IIOV 

IIOV 

IIDV 
CIIP 
JHE 

IIOV 
GWRT22• 

PUSH 
IIOV 

GWR1Z31 
lODSI 
TEST 
JHZ 

STOSI 
LODSI 

ASSUIIE cs,CODE. DS:DATA, ES1VIDEO_RAft 

HEAR 

DS SAVE CURRENT DS 
Dl I SAVE CURRENT DI 
ES SAVE CURRENT ES 

ll,XOR_IIT XDR WRITE Ill OH? 
GWRT21 YES 

GC_PRESENT,FALSE GRAPHICS CURSOR FLAG OFF 

ax.w_lST_CHAR 
AH,IL 
AL, [BP+W2CODEI 
IL, [ 1PtW2A TTRl 

IX 

SET ATTRIBUTE OF 1ST BYTE TO IH 
I SET 1ST BYTE OF 2 BYTE CODE TO AH 

SET 2HD IYTE OF 2 IYTE CODE TO Al 
1 SET ATTRIBUTE OF 2ND BYTE TO IL 

SAVE COLOR ATTRIBUTE 

SS I SET DESTINATION SEGIIEHT FOR FONT 
ES ; TO ES 

ASSUIIE ES•STACK 

IX,[IP+WFOHTI SET DESTINATION OFFSET FOR FONT TO IX 

CX,AX SET CHARACTER CODE TO ex 
CHECK_ROSS_CHAR I CHECK AND CONVERT ROSSIAH CHARACTER 

SET FUNCTION DF REQUEST FOHT WITH FULL IOX 
IHDICATES KJ IIODE 
GET FONT PATTERN 

ES SET SEGIIEHT FOR FOHT PATTERN 
05 : TD DS 

ASSUIIE DS,STACK 

SI,IX SET TOP ADDRESS OF FOHT PATTERN 

IX I RESTORE COLOR ATTRIBUTE 

ES,[IP+WR_SEGI ; GET ACTUAL REGEN SEGIIEHT FOR GaAPHICS 
ASSUIIE ES1VlDED_RAII 

DI, [IP+WGPOSHI 

DH, CIP+WC_l'IODEI 
DH.6 
GWRT26 

CX,2 

DI 
DH,caox_Row,z 

IH,XOR_llT 
GWRTH 

1 SET WRITE POSITION TO DI 

GET CRT IIODE 
6'0X20D 2 SHADE? 
HO, NODE IS a 

:--- 6'DX200? SHADE 
REPEAT 2 TINES FOR LEFT,RIGHT PART 

SAVE REGEN ADDRESS TO WRITE 
HOKIER OF TIIIES THROUGH LOOP 

OET WORD FROII CODE POINTS 
SHOULD WE USE THE FUNCTION 

TO PUT CHAR IH! 

STORE IH REGEN IUFFER 
GET HEXT ROW 

JIIP SHORT GWRTZS 

OWRT241 

GWRT251 

QWRT26 1 

XOR 
STOSI 
lOOSI 
XOR 

Al,ES,[Oil I EXCLUSIVE OR WITH CURRENT DATA 
I STORE THE CODE POIHT 
I AGAIN FDR ODD FIELD 

AL,ES•IDI+ZDQDH-11 

IIOV ES,tDI+200QH-ll,Al : STORE IH SECOND HALF 

ADD 
DEC 
JHZ 

PO~ 
IHC 
NOV 
LOOP 

JIIP 

SAL 

D1179 
DH 
GWRTZS 

DI 
DI 
IH,ll 
GWRTZZ 

GWRT212 

DH,I 
GWRT27 

DI,l 
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IIOVE TO NEXT ROW IH REGEN 
DOHE WITH LOOP ! 
HO 

RESTORE REGEN ADDRESS 
HEXT POSI HOH 
SET 2HD ATTRIBUTE TO IH 

1--- EHD 

I 16DX2DD 16 COLOR? 
I HO 

1--- 160X20D 16 COLOR• NODE I 
I 
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llO DI E7 

llO 51 
llAC u PF 

llAE 16 n 
llll El 14Fl R 

llll ll C7 " llH 51 
ll11 16 D9 
!lit El 14Fl R 

lllC u 141E R 

lllF 
lllF .. FE " llCZ 15 lZ 

llt4 DI E7 
llC6 DI E7 
llCI 5] 
11c, IA PF 

llCI " n 
UCO II 0 oz 
llDD DD EC 
llDZ 72 OF 

110, El 14Fl R 

ll07 ll C7 " llDA 51 
llDI u n 
llDD El 14Fl R 

llEI u 1'1E R 

llEl 
llEl II C7 lFID 
1 lE7 El 1527 R 

llEA ll C7 °' 
llED 51 
llEE " n 
llFD El 1527 R 

llFl u l'BE R 

llF6 
llF6 10 
llFI 15 

llFI 51 
llFC 51 
llFD 56 

FE 11 ,o 

llFE 
1400 
1401 
1'17 
109 
140I 
HOD 

11 Cl 
ZS IDIO 
11 El 7C7C 
DI El 
DI El 
oa oa 
DI El 

l'IF 5l 
1'10 U DF 
u12 u n 
1414 U O DZ 
1'17 DD EC 
141' 7Z DE 

1411 El 14'1 R 
1'1E ll C7 DZ 

1'21 SI 
1'22 II n 
1424 El 14'1 R 

1427 El ID 

1429 
1429 II C7 lFIO 
14ZD El 14CZ R 

1410 ll Cl DZ 

l4ll 51 
l4H 16 09 
1436 El 1'CZ R 
1,n 
1439 5E 
143A SF 
1431 51 

GWRTZ71 

~T21: 

GWRTZII: 

GWRTZaz, 

GWRTZU: 

SAL 

PUSH 
NOV 

NOV 
CALL 

ADD 

POP 
NOV 
CALL 

JIii' 

CNP 
JHE 

SAL 
SAL 
PUSH 
NOV 

NOV 

NOV 
SHR 
JC 

CALL 

ADD 

POP 
NOV 
CAlL 

JIIP 

ADD 
CALL 

ADD 

POP 
NOV 

CALL 

JNP 

CNP 
JNE 

PUSH 
PUSH 
PUSH 

HOV 
ANO 
ANO 
SHR 
SHR 
OR 
SAL 

PUSH 
NOV 
NOV 

HOV 
SHR 
JC 

CALL 
ADO 

POP 
NOV 
CALL 

JHP 

ADD 
CALL 

ADD 

POP 
NOV 
CALL 

POP 
POP 
POP 

D1,1 

IX 
IL,IH 

ON,CIOX..ROIVZ 
G_W_4 

DI,~ 

IX 
DH,CBOX..RDW/2 
G_W_4 

GWRTZ12 

DH,9 
GWRTZll 

D1,1 
DI, 1 
IX 
ll,IH 

1 OFFSET•4 SINCE 4 BYTEs,cNAR 

SAVE ATTRIBUTE 
SET 1ST ATTRIBUTE 

SET LOOP COUNT ( 11 ROW/ 2 SCAN) 
WRITE LEFT PART 

I NEXT WRITE POSITION 

I RESTORE ATTRIBUTE 
; SET LOOP COUNT ( 11 ROW/ 2 SCAN 
; WRITE RIGHT PART 

1•-- END 

I l20X200 16 COLOR! 
I NO 

1••· l2DX20D 16 COLOR 
I 
I OFFSET•4 SINCE 4 IYTES,tHAR 
1 SAVE ATTRIBUTE 
1 SET 1ST ATTRIBUTE 

ON,CBOX_Row,c,,211 SET LOOP COUNT ( II ROW, 4 SCAN, 2 DEC, ) 
AX,IBP•WPOSNJ 
AH,1 
GWRTZI 

G_W_4 

D1,4 

1 GET ROW COLUIIII POSITION 
1 DOD ROW! 
I YES 
;••· WRITE EVEN ROW CHARACTER 
I WRITE LEFT PART 

I NEXT WRITE POSITION 

IX I RESTORE ATTRIBUTE 
OH,CIOX_ROW/(412); SET LOOP COUNT ( II ROW/ 4 SCAN/ 2 DEC. l 
G_W_4 I WRITE RIGHT PART 
GWRTZIZ 

Dl,4000H•ID 
o_w_40 

D1,4 

1-•· END 

1··· WRITE ODD ROW CHARACTER 
I ADJUST FOR ODD ROW 
; WRITE LEFT PART 

I NEXT WRITE POSITION 

IX I RESTORE ATTRIBUTE 
DH,CIOX_ROW/(412); SET LOOP COUNT ( 11 ROW/ 4 SCAN/ 2 DEC. l 

DH,DIN 
GWRTZ, 

IX 
DI 
SI 

1 WRITE RIGHT PART 

;--- END 

I 64DX2D0 16 COLOR? 
l NO 

;--- 640X200 16 COLOR 
;--- WRITE V·RAN 2 
l SAVE ATTRIIUTE 
; SAVE REGEN POINTER 
; SAVE CHARACTER PATTERN ADDRESS 

I SAVE ATTRIBUTE TO IN 
OR XOR_IIT l GET XOR IIT 

; MASK XOR IIT 
SHIFT ATTRIIUTE FOR WRITE TO V·RAIIZ 

RESTORE XOR an 
OFFSE1•2 SINCE 2 BYTEs,cHAR 

IX l SAVE ATTRIIUTE 
IL,BH I SE! 1ST ATTRIIUTE 
DH,CIOX_ROW/(4121; SET LOOP COUNT ( 11 ROW 1 4 SCAN I Z DEC.> 
AX, [IP+WPOSHJ 
AH, I 
GWRTZIZ 

G_W_l 
D1,2 

1 GET ROW COLU"H POSITION 
; ODO ROW l 
I YES 
I•·- WRITE EVEN ROW CHARACTER 
l WRITE LEFT PART 
I HEXT WRITE POSITION 

IX I RESTORE ATTRIIUTE 
OH,CBOX_ROW/(41211 SET LOOP COUHT ( 11 ROW/ 4 SCAN I Z DEC,) 
G_W_l I WRITE RIGHT PART 

SHORT GWRT2&3 1·-- ENO 

DI ,4000H-ao 
G_W_lO 

DI,2 

I··• WRITE ODD ROW CHARACTER 
I ADJUST FOR ODO ROW 
l WRITE LEFT PART 

I NEXT WRITE POSITION 

II ROW/ 4 SCAN I Z DEC,) 
aox l RESTORE ATTRIIUTE 

H,CIOX_ROW1(~,zl1 SET LOOP COUNT ( 
o_w_io WRITE RIGHT PART 
SI 
01 
IX 
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RESTORE CHARACTER PATTERN ADDRESS 
RESTORE REOEH POINTER 
RESTORE ATTRIBUTE 



14lC IE 
1430 Ea 0000 E 

H40 
H•3 
1445 
144' 

!Ha 

Ea 1095 R 
&E co 
IF 
El 05 

14,a ao FE u 
IHI 75 2E 

14'0 
10D DI E7 

lHF 53 
1,so aA OF 
1'52 16 09 

1454 II 46 02 
1457 DO EC 
H59 72 OE 

1451 El IOI R 

I.SE al Cl 02 

1,u 
1462 
1464 

51 
16 09 
El lOa R 

1467 £1 25 

1''9 
1469 a1 Cl 3FIO 
1460 Ea 1'C2 R 

1470 
1473 
147, 
1476 

al Cl 02 
51 
16 0, 
Ea 14C2 R 

147' El ll 

1471 
1471 01 El 

1470 53 
14H IA OF 
l•UO 16 09 
1412 Ea 1,c1 R 

1415 

1411 
1419 
1481 

UIE 
1,aE 
101 

10, 
105 
106 

13 C7 az 

51 
H 09 
ea uca R 

II OOU 
01 '6 00 

07 
SF 
IF 

107 Cl 

14,a 

1'H 

14,a ea 152D R 

IOI 57 
IOC 
IOC El 155' R 
1'9F u C7 2000 
103 Ea 1554 R 
106 u C7 2000 

GWRT2t• 

GWU2'1• 

GWRT210, 

GWRT211, 

PUSH 
CALL 

CALL 
HDV 
POP 
JNP 

CNP 
JHE 

5AL 

PUSH 
NOV 
HOV 

HOV 
SHR 
JC 

CALL 

ADD 

POP 
HOV 
CALL 

JIii' 

ADO 
CALL 

ADD 
POP 
HOV 
CALL 

JIIJ' 

SAL 

PUSH 
NOV 
HOV 
CALL 

ADD 

PDP 
HOV 
CALL 

GWRTU21 
NOV 
ADD 

POP 
POP 
POP 

RET 

O_WRITE2 EHDP 

DS 
DDS 

~f'.i~IRSEO 
DS 
SHORT GWRT2'1 

DH, OAH 
GWRT211 

D1,1 

SAVE DS 
POIHT TO DATA AREA 

GET DIRECT ACCESS SEGEHT OF V-RAII 1 
J SET IT TO ES 
; RESTORE OS 
;--- WRITE V-RAH I 

J 640XZOO 4 COLOR! 
J HO, 110DE: 4,5 

;--- 640XZOO 4 COLOR 
OFFSET•Z SIHCE 2 IYTESICHAR 

IX ; SAVE HTRIIUTE 
ll,BH ; SET 1ST ATTRIIUTE 
DH,CIOX_ROW/(4l2ll SET LOOP COUNT ( 11 ROW ✓ 4 SCAN ✓ 2 DEC.) 
AX, ( IIP+WPOSH] 
AH,1 
GWRT210 

G_W_l 

Dl,2 

; GET ROW COLUPVI POSITION 
J ODD ROW ? 
; YES 
;--- WRITE EVEN ROW CHARACTER 

WUTE LEFT PART 

1 NEXT WRITE POSITION 

IX ; RESTORE ATTRIBUTE 
g~W=~OX_ROW/(412:lw:iiEL~~~H~o~:~T< 11 ROW ✓ 4 SCAN I Z DEC.l 

SHORT GWRTZ12 ;--- END 

OI,40DaH-ao 
G_W_lO 

;--- WRITE 000 ROW CHARACTER 
l ADJUST FOR ODD ROW 

WRITE LEFT PART 

DI,Z I NEXT WRITE POSITION 
IX ; RESTORE ATTRIBUTE 
OH,CBOx_Row,1,,2,, SET LOOP COUNT ( 11 ROW ✓ 4 SCAN ✓ Z DEC.) 
G_W_IO ; WRITE RIGHI PART 

SHORT GWRT21Z ;--- END 

1--- 320X200 4 COLOR/SHADE 
DI,1 OFFSET•Z SIHCE Z BYTES/CHAR 
ax 
IL,BH 
g~W=~OX_llOII/Z 

01,2 

ax 
DH .caox_11ow,z 
G_w_z 

AX,2 
IIP+WGPOSHl ,AX 

ES 
DI 
OS 

SAVE UTRIIUTE 
SET 1ST ATTRIBUTE 
SET LOOP COUNT ( 1& ROW I 2 SCAN) 
WRITE LEFT PART 

; NEXT WRITE POSITION 

RESTORE ATTRIBUTE 
SET LOOP COUNT < 1& ROW ✓ Z SCAN 
WRITE RIGHT PART 

;--- END 
l 

ADVANCE WRITE POSITION 

RESTORE ES 
RESTORE DI 

I RESTORE OS 

,---------------------------------------------------------------1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

o_w_1 

!HIS ROUTINE WRITES ONE CHARACTER 
I 1,oxzo, 4 COLOR l ,ATTERN IHTO REGEN 

INPUT 

OUTPUT 

CALL 

VOLATILE 

IL : 
DH: 
05,51: 
ES•DI = 

ATUIBUTE 
ROW HUNIER OF ONE SCAN BANK 
CHARACTER PATTERN AODRESS 
REGEN ADDRESS TO WRITE 

NONE 

EX 211T 
G_il_Rl 

AX,IX,DH,Sl 

1---------------------------------------------------------------ASSUNE cs,cooE, os,STACK, ES1VIDEO_RAN 
o_w..1 PROC HEAR 

GWII I 

CALL EX_21IT I EXPAND LOW 2 BITS IN IX 
1--- WRITE CHARACTER 

PUSH 01 I SAVE REGEH POIHIER 
CALL G W RI 1 DO FIRST DOT ROW 
ADD 0I,2000H AOJUST REGEN POINTER CALL G W_Rl 00 HEXT OOT ROW AOD oT,zoooH ADJUST REGEN POINTER 
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101 FE CE 
14AC 74 12 
10,E 

EB IH• R HAE 
al C7 Ztol 1411 

105 Ea 155• l 
al EF 5F61 1ua 

IOC FE CE 
HIE 75 DC 
1.-.co 
HCI 5F 
HCI Cl 

1,cz 

1•cz 

1,cz El 152D R 

1•c5 57 
1•C1 El U 

1,ca 

1,ca 

1'Ca aA D3 

HCA IO El 03 1,co U Cl 
1•tF 51 
I <OD a, 0003 
1,oi 
1,oi DI EO 
1'D5 DI EO 
Ut>7 u oa 
1,0, E2 Fl 

1•0B U Fl 
1'D0 59 

1,oE 57 
t•DF 
HOF El 1572 l 
1,Ez a1 C7 2001 
1•u Ea 1572 R 
IH9 II EF IFIO 

\HD FE CE 
t•EF 75 £E 

IHI 5F 
l•Fz Cl 

1,n 

DEC DH ALL DDHE T 
JZ GWIJ HO 

GWl2t 
CALL G_W_RI DO HEXT DOT ROW 
ADD DI,20001'4 ADJUST REGEN POINTER 
CALL G W RI 00 NEXT DOT ROW 
SUI DI.,oooH-160 ADJUST REGEH POIHTER TO HEXT ROW 

DEC DH 
JHZ GWII I KEEP GOING 

GWU• 
POP DI RECOVER REGEN POINTER 
RET 

G_W_I EHDP 

1---------------------------------------------------------------
: G_W_IO 
I 
I 
I 
I 
I 
I 
I 

THIS ROUTINE WRITES DHE CHARACTER PATTERN IHTO REOEH ( FOR ODD ROW l 
< ,,ox200 •COLOR) 

INPUT 

OUTPUT 

CALL 

IL = 
DH= 
DS,SI 
ES:DI 

VOLATILE 

ATTRUUTE 
ROW NUMBER OF OHE SCAH IAHK 

= CHARACTER PATTERN ADDRESS 
= REGEN ADDRESS TO WRITE 

HONE 

~=5~n 
AX,IX,OH,SJ 

;---------------------------------------------------------------ASSUME CS,CODE, DStSTACK, ES•VIDEO_RA" 

0_11,_10 PROC 

CALL 

PUSH 
JMP 

HEAR 

EX_21IT 

DI 
GW12 

I EXPAND LOW 2 COLOR BITS IN IL 
1--- WRITE CHARACTER 
I SAVE REGEH POINTER 

o_w_10 EHDP 

,-------------------------------------------------------------------
1 
I G_W_2 
I 

THIS ROUTINE WRITES ONE CHARACTER PATTERN INTO REGEN 
t 320X200 • COLOR, 320X200 • SHADE l 

INPUT IL = 
DH= 
DStSI 
ES:DI 

OUTPUT 

CALL 

VOLATILE 

ATTRIBUTE 
ROW HUMBER OF DHE SCAH BANK 

= CHARACTER PATTERN ADDRESS 
= REGEN ADDRESS TO WRITE 

HONE 

G_W_R2 

lX,IX,DH,SJ 

;------------------------------------------------------------------
o_w_z PROC HEAR 

NOV Dl,ll I COPY ATTRIBUTE TO DL 
;---EXPANDS THE LDW 2 BITS IN IL TO Fill THE IX 

AND ll,l ISOLATE THE COLOR BITS 
MOY Al,ll COPY TO AL 
PUSH ex SAVE REGISTER 
MDV 

GWZI, 
CX,1 HUMBER OF TIMES TO DO THU 

SAL Al, 1 
SAL Al, 1 LEFT SHIFT IY 2 
OR ll,Al AHOTHER COLOR YERSIOH INTO 9l 
LOOP GWZI FILL ~LL OF Bl 

"ov IH,ll I Flll UPPER PORTION PDP ex I REGISTER BACK 
PUSH DI 

1--- WRITE CHARACTER 
GW2Zt I SAVE REGEN POINTER 

CALL G W RZ DO FIRST 2 BYTES ADD DT.zoooH NEXT SPOT IN REGEH CALL G W RZ I DO NEXT 2 BYTES SUI oI,zoooH-ao 

DEC DH 
JHZ GWZZ I KEEP OOIHO 
PDP 
RET 

DI I RECOVER REGEN POINTER 

o_w_z EHDP 
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UH 

14F3 Ea 1542 R 

14F6 57 
14F1 
HF7 ea 15BC R 
14FA u C7 ZOOO 
14FE ea 1sac R 

1501 ao 7E a, n 
1505 7S 16 

1507 FE CE 
15Dt H IA 

1501 al C7 2011 
150F 
150f ea 15BC R 
1512 u C7 ZOOO 
15U ea ,sac R 
1519 II EF 3FIO 
151D 
151D a1 EF lFIO 

1521 FE CE 
1'23 7S oz 
1525 
1525 5F 
1526 Cl 

1527 

1527 

1'27 El 1542 R 

152A 57 

uza nu 
15ZD 

J-----------------------------------------------------------
1 

' I 
I 

' l 
l 
I 
l 
I 
l 

' I 
l 
l 
I 
I 
I 
I 

THIS ROUTINE WRITES ONE CHARACTER PATTERH INTO 
( 16DX200 1, COLOR, l2DX200 1, COlOR > 

INPUT ll, ATTRIBUTE (LOW 4 BITS) 
DH, ROW HU"IER OF OHE SCAN BAN< 

OUTPUT 

CALL 

[BP+WC "ODE)• CURRENT CRT "ODE ("ASKED) 
DS,Sl: CHARACTER PATTERH ADDRESS 
ES1Dl, REGEN ADDRESS TO WRITE 

HONE 

EX OIT 
o_il_R4 

VOLATILE AX,IX,DH,Sl 

REGEN 

,---------------------------------------------------------------
o_w_, PROC HEAR 

CALL EX_OIT I EXPANDS THE LOW 4 BITS 
;--- WRITE CHARACTER 

PUSH DI l SAVE REGEN POINTER 
GW411 

CAlL G_W_R4 EXPAND DOT RQW IN REGEH 
ADD DI, 2000H POINT TC NEXT REGEN ROW 
CALL G_W_R4 EXPAND DQT ROW IN REGEH 

~p BYTE PTR llP+WC_KODEl,D9H ; USING lZK REGEN AIEA? 
JHE GW\3 ; JU"P IF 1,K REGEN 

DEC DH DECR~EHT COUNTER 
JZ GW44 All DONE 

ADD DI, 2000H l POINT TD NEXT REGEN ROW 
GWU: 

CALL G_W_R4 EXPAND ODT ROW IN REGEN 
ADD O1,2000H POINT TO NEXT REGEN ROW 
CAlL G W RI EXPAND DOT ROW IN REGEN 
SUI nT.~ODOH-ao ADJUST REGEN POINTER 

GW43t 
SUI Dl,ZDDQH-80 ADJUST REGEN POINTER TO NEXT ROW 

OEC OH 
JHZ GW\l KEEP GOING 

GW441 
POP DI RECOVER REGEN POINTER 
RET 

EHDP 

,---------------------------------------------------------1 
l 
l 
l 
I 
l 
I 
I 
I 
I 
I 
I 
l 
I 

G_W...40 

THIS ROUTIHE WRITES OHE CHARACTER PATTERN IHTO REGEN (ODD RDWl 
( 160X200 1, COLOR, l20X200 16 COLOR l 

INPUT 

OUTPUT 

IL' ATlRIIUTE (LOW 4 IITS) 
DH' ROW MUNIER OF ONE SCAN IAHK 
{IP+WC_KODEl• CURRENT CRT NODE CHIIILEl 
DS1Sl 'CHARACTER PATTERN ADDRESS 
ES1Dl : REGEN ADDRESS 10 WRITE 

HONE 

l CALI EX_OIT 
l tO_W_4l 
I 
l VOLATILE AX,IX,DH,Sl 
I 

1--------------------------------------------------------------
G.W..., 40 PROC 

CAlL 

PUSH 

J"P 

o_w._ 40 EHDP 

NEU 

DI 

GW42 

l EXPANDS THE LOW 4 IITS 1--- WRITE CHARACTER 
I SAVE REGEN POINTER 

1---------------------------------------------------------------I 
I EX...21IT 
I 
l THIS ROUTINE EX~AHDS LOW Z COLOR IITS IN IL 
l ( 6\0X2D0 4 COLOR 
I 
I INPUT ll : ATTRIIUTE 
I 
I OUTPUT DL : ATTRIIUTE 
l IX • EXPAHDED COLOR 
I 
l CALL NOHE 
I 
I VOLATILE AX,IX 

A-63 



Appendix A. 

1520 

1520 IA DJ 

152F 33 co 
UH H CJ OI 
15H J(i D2 
153' 1, FF 
15ll 

CJ oz 1S3S F6 
1531 ,, tz 
1510 IO FF 
UlF 

D& 15lF II 
1s,1 CJ 

15'2 

15,2 

15,z IA Ol 
15" 51 

1515 IO El OF 
1511 IA Fl 

15\A II a, 
15,c OZ El 

l5•E OA Fl 
ll51 IA DF 
1512 5t 

155l cs 

us, 

1551 

1551 AC 
1515 IA EO 
1551 Zl Cl 
1559 F6 CZ 10 
155C 71 Ol 
155E 26, lZ 25 
1561 2', JZ 15 II 1565 
1565 26, aa 21 
15'6 Z61 aa 15 01 

15,c cs 

n,D 

I 1---------------------------------------------------------------
ASSU"E CS•CODE, DS1STACK, ES,VIDEO_RA" 

~21IT PROC HEAR 

"DV DL,ll I COPY ATTRIBUTE TO DL 
1--- EXPAND LOW 2 COLOR BITS IH IL (CICI) 

XOR AX,AX I INTO IX (COCOCOCOCOCOCOCOCICICICICICICICI) 
TEST ll,l I CO COLOR Ill OH? 
JZ EX2BI S HO, JUMP 
"ov AH,OFFH I YES, SET ALL CO IITS ON 

EX211 • 
TEST ll,2 Cl COLOR IIT OH! 
JZ EXZl2 HO, JUNI' 
"ov Al,OFFH YES, SET ALL 

EX212• 
Cl ans ON 

"ov IX,AX I COLOR "ASK IN IX 
RET 

EX_21IT ENDP 

,---------------------------------------------------------------
' 

I 
I 
I 
I 
I 

' I 

EX...UIT 

THIS ROUTINE EXPANDS LOW, COLOR BITS IH IL 
( 160XZOO 16 COLOR, 3ZDX20D 16 COLOR 

INPUT Bl = 
OUTPUT DL = 

IX= 

CALL 

VOLATILE 

ATTRIBUTE (LOW, IITSl 

ATTRIBUTE 
EXPANDED ATTRIBUTE 

NOHE 

AX 

1-----------------------------------------------------------------
EX_OIT PROC NEAR 

"ov DL,ll I COPY ATTRIBUTE TO DL 
PUSH ex 1---EXPAHOS THE LOW, BITS IN IL TO FILL IX 

AHO Bl, OFH ISOLATE THE COLOR BITS 
"ov IH,ll COPY TO IH 

"ov Cl ,'i "OVE TO HIGH NIIILE 
SHL IH,CL 

OR IH,IL "AKE BYTE FRO" HIGH AND LOW NIIILES 
"ov IL,IH 
POP ex 
RET 

EX_UIT EHDP 

;---------------------------------------------------------------I 
I 

' I 
I, 
I 
I 

l 
I 
I 
I 
I 

' I 
I 
I 

G_W_Rl 

THIS ROUTINE WRITES ONE ROW DF CHARACTER PATTERN INTO REGEN 
EXPAND 1 DOT ROW OF A CHAR INTO Z BYTES 

IHPUT 

( 6\DXZOD I COLOR) 

IX= 
DL = 
DS•SI 
ES•DI 

EXPANDED ATTRIIUTE 
ATTRIBUTE 

: CHARACTER PATTERN ADDRESS 
= REGEN ADDRESS TO WRITE 

OUTPUT SI : SI+l 

CALL NONE 

VOLATILE AX 

,---------------------------------------------------------------ASSU"E CS•CODE, DS,STACK, ES,VIDEO_RA" 
G_W_Rl PROC HEAR 

GWRll, 

LODSI 
"DV 
AHD 
TEST 
JZ 
XOR 
XOR 

"ov 
"ov 
RET 

a_w_u EHDP 

AH,AL 
AX,IX 

g~R~~R_IIT 

AH,ES,[Dll 
AL,ES:[DI+ll 

ES,[Dil,AH 
ES:[DI+ll,AL 

GET CODE POINT 
COPY INTO AH 
SET COLOR 
XOR FUNCTION? 
HO, JUMP 

I EXCLUSIVE OR WITH CURRENT DATA 

I STORE IH REGEN IUFFER 

! ---------------------------------------------------
EX_W_RZ 
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156D 

156D E& 15C2 I 
1570 El 04 

1572 

1572 

1572 AC 
1573 E& 15AO R 
1576 
U7' 21 Cl 

157& F6 C2 IO 
157& H 07 

1570 21• 32 25 
15&0 21• 12 15 01 
15&4 
158' 21• 11 25 
1517 21, •• 15 ,1 
15&1 Cl 

nae 

u1c 
15&C AC 
151D 51 

15aE H 
151F U a\ 
1591 D2 El 
1593 59 

1591 El 15'D R 
1597 51 

1591 '7 
1599 H 
159A El 1560 R 

' l 
l 
l 

' l 
l 

' 

THIS ROUTIHE EXPAHDS OHE ROW Of CHARACTER PATTERN 
AHD WRITES IT IHTO REGEH 

INPUT Al : 
IX: 
DL: 
os,sr 
ES,Dl 

CHARACTER PATTERN 
EXPANDED ATTRIIUTE 
ATTRIBUTE 

: CHARACTER PATTERN ADDRESS 
: REGEN AOORESS TO WRITE 

OUTPUT SI= 51 ♦ 1 

CALL 

VOLATILE 

~~::~:~\E 
AX 

,-------------------------------------------------------
EX_W_R2 PROC 

CALL 
JMP 

EX_W_R2 EHOP 

G_W_R2 

HEAR 

EX HlllLE 
SH~RT GWR21 

l QUAD UP THE LOW NIIILE 

THIS ROUTIHE WRITES ONE ROW OF CHARACTER PATTERN INTO IEGEN 
EXPANO I DOT ROW OF A CHAR INTO 2 IYTES 

( 32GX200 4 COLOR, l20X200 • SHADE 

INPUT IX= EXPAHOEO ATTRIBUTE 
l DL = ATTRIBUTE 
I DS,51 : CHARACTER PATTERH ADDRESS 

' ES,DI = REGEH ADDRESS TO WRITE 

OUTPUT SI= 51+1 

CALL EX_IYTE 

VOLATILE AX 

G_~R2 PROC 

LOOSI 
CALL 

GWR21• 

GWR22, 

AHO 

TEST 
JZ 

XOR 
XOR 

"ov 
"OV 
RET 

G_~R2 ENDP 

HEAR 

EX_IYTE 

U,IX 

Dl,XOR_IIT 
GWR22 

AH, ES, 1D11 
Al, ES, tDl+ll 

ES,tDll,AH 
ESdD!+ll,Al 

l GET CODE POIHT 
> DOUBLE UP All THE IITS 

> CONVERT THEN TO FOREGROUHD COLOR 
: < 0 UCK ) 
: IS THIS XOR FUNCTION! 
I HO, STORE IT IN AS IT IS 

I DO FUNCTION WITH HALF 
l AND WITH OTHER HALF 

STORE FIRST IYTE 
STORE SECOND IYTE 

1---------------------------------------------------------------I 

' l 
I 
I 

' ' ' l 

' I 
' ' ' I 
l 

' l 

THIS ROUTINE WRITES OHE ROW OF CHARACTER PATTERN INTO REGEN 
EXPANO I DOT ROW OF A CHAR lHTO I IYTES 

( 1,ox200 II COLOR, 320X200 II COLOR l 

INPUT IX : 
Ol : 
os,sr = 
ES• 01 = 

EXPANDED ATTRIIUTE 
ATTRIIUH 
CHARACTER PATTERN ADDRESS 
REGEN ADDRESS TD WRITE 

OUTPUT SI: S!+l 

CAll EX,JLR2 

VOLATILE AX 

1-----------------------------------------------------------------
G_ll...R' PROC 

LDDSI 
PUSH 

PUSH 
MDV 
SHR 
POP 

CAll 
POP 

!Ht 
IHC 
CALL 

NEAR 

AX 

ex 
Cl,, 
U,Cl 
ex 
EX_W..R2 
AX 

DI 
DI 
EX_W_R2 
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GET CODE POINT 
SAVE 

l MDV HIGH NIIILE TO lOW 

EXPAHD TO 2 BYTES l PUT IN UGEN 
RECOVER CODE PO!HT 

I ADJUST REGEN POINTER 

I EXPAHD lOW NIIILE l PUT IM REGEN 
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15'D •F 
15'f •F 

15'F Cl 

15U 

15U 

15AD 52 
15AI 51 
15AZ 5l 
15ll ZI DZ 
15l5 n DIil 
15U 
15U II Da 
15U Zl D9 
15lC OB DI 
15AE Dl ED 
151D Dl El 
J51Z n oa 
1514 ZI D9 
1516 OB DI 

1511 Dl El 
151l 73 EC 

158C &I CZ 
151E 51 
151F 59 
15CD SA 
15CJ Cl 

15CZ 

Utz 

Utz 52 
15t3 3l DZ 
15t5 u oa 
15C7 H Dl 

15C9 IO CE FO 
15Ct 
15tt u D4 
ISCE H 03 

150D ao CE DF 
1501 
1501 Al DZ 
15D5 H Dl 

1507 IO Cl FD 
1504 
15D4 Al Dl 
15DC H Dl 

lSDE aD 
ISEI 

Cl OF 
lSEI aa CZ 
15El SA 
15E~ Cl 

15E5 

DEC 
DEC 

RET 

DI 
DI 

l RESTORE REGEN POINTER 

G_W_R4 EHDP 

,--------------------------------------------1 

; 

El(_IYTE EXPAND IYTE 

THIS ROUTINE TAKES THE IYTE IN Al AND DDUllES All 
DF THE IITS, TURHIHG THE a IITS INTO 16 IITS. 
THE RESULT IS LEFT IH AX 

INPUT Al= IIT TO DOUllE 

OUTPUT AX= DDUILED IITS 

Clll HDHE 

VDlATilE NONE 

;--------------------------------------------
EX_IYTE PRDC NEAR 

PUSH DX SAVE REGISTERS PUSH ex 
PUSH BX 
SUI DX,DX RESUl T REGISTER IIOV CX,1 IIASK REGISTER EXIYTEl I 

IIDV IX,AX USE INTO TEIIP AND ax.ex USE IIASK TD EXTRACT A IIT OR DX,IX PUT INTO RESULT REGISTER SHL AX,1 
SHl CX,1 SHIFT BASE AND IIASK IY 1 IIOV IX,AX BASE TD TEIIP AHO ex.ex EXTRACT THE SAIIE IIT OR ox,ax PUT IHTD RESULT 
SHl CX,1 SHIFT ONLY IIASK HDW, IIOVIHG TO NEXT llSE JHC EXIYTEl use IIASK BIT COIIIHG DUT TO 
IIDV AX,DX RESULT TO PARII REGISTER PDP IX 
POP ex RECOVER REGISTERS POP DX 
RET All DONE 

EX_IYTE ENDP 

1--------------------------------------------I 
I EX_NilllE EXPAND HIIILE 

; 
I· 
I 
I 
I 
I 
; 
; 

THIS ROUTINE TAKES THE LDW NIBllE IN Al AND QUADS All 
OF THE IITS, TURNING THE 4 IITS INTO 16 IITS. 
THE RESULT IS lEFT IN AX 

INPUT Al : NIIILE DATA 

OUTPUT AX= QUADED IITS 

Clll NOHE 

VDlA T Il E NONE 

,--------------------------------------------
EX_NilllE PROC 

PUSH 
XOR 
TEST 
JZ 

EXNlll, 
OR 

TEST 
JZ 

EXNIL2, 
DR 

TEST 
JZ 

EXNlll1 
DR 

TEST 
JZ 

EXH1l41 
DR 

IIOV 
POP 
RET 

EX_NIIILE EHDP 

NEAR 

DX 
DX,DX 
Al,1 
EXNBLl 

DH,DFDH 

Al,~ 
EXNBL2 

DH,DFH 

AL.2 
EXNHl 

DL,DFDH 

AL,l 
EXHIL~ 

DL,DFH 

AX,DX 
DX 
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SAVE REGISTERS 
RESULT REGISTER 

RESULT TO PARII REGISTER 
RECOVER REGISTERS 
All DONE 

TERll!HlTE 



15E5 
15E5 Al 035C R 

15E5 

15Ea 5l 
15E9 51 

15EA as Da 
15EC SA C4 
15EE F6 26 DOU R 

lSFZ 5A SE DD49 R 
15F6 aa E7 DF 

1SF9 IQ lE DD" R U 
UFE H DI 

!HD aa FF 0, 
1603 73 DZ 

1605 Dl ED 
1607 
1607 DI ED 
1609 El ll 

16GB 
1601 n ca 
16DD aa FF D9 
161D n •• 
1612 DI ED 
1614 DI El 
1616 
1616 DI ED 
1615 DI EO 
16U Dl E9 
161C Dl Cl 
161 E 
161E 2A FF 
1620 Dl Cl 

1622 59 
1623 51 

1624 cs 
162' 

U25 

;-----------------------------------------1 
I GRAPH_POSITIOH 

' 

J 

THIS ROUTIHE TAKES THE CURSOR POSITION COHTAINED IN 
THE "EMORY LOCATION, AHO CONVERTS IT INTO AH OFFSET 
INTO THE REGEN BUFFER, ASSU"IHG OHE BYTE/CHAR. 
FOR "EDIU" RESOLUTION GRAPHICS, THE HUMBER MUST 
IE DOUBLED. 

INPUT HD REGISTERS,"E"ORY LOCATION CURSOR%POSH IS USED 
OUTPUT AX CONTAINS OFFSET INTO REGEN BUFFE• 

VOLATILE HONE 

,-----
ASSU"E CSrCODE, DS:DATA, ES•VIDEO_RA" 

ORAPN_POSITIOH PRDC HEAR 
AX,CURSOR_POSH J GET CURRENT CURSOR "OV 

GRAPH_POSN LAIEL HEAR 

PUSH 
PUSH 

"ov 
MY 
MUL 

"ov 
AND 

CMP 
JAE 

CMP 
JHC 

SNL 
GRPOSl 1 

SHL 
J"P 

GRPDS2: 
NOV 
C"P 
JKC 

SAL 
SAL 

GRPOSlr 
SAL 
SAL 
SHR 
AOD 

GRPOS4r 
SUB 
ADD 

PDP 
POP 

RET 

IX J SAVE REGISTER 
ex SAVE ex 

SAVE A COPY OF CURRENT CURSOR 
, GET ROWS YO AL 

IX,AX 
Al,AH 
IYTE PTR CRT_COLS l "ULTIPLY gy IYTES1COLU11H 

IN,CRT "ODE 
IH, KJ_OFF 

I GET CRT "ODE 
"ASK VIDEO PROCESSOI HO. DFF 

CRT "ODE,KJGRAPH> KAHJI GRAPHICS "DDE ! 
GRP052 ; YES 

IH,t 
GRPOSl 

AX,1 

AX. 1 
SHORT GRPOS4 

CX,AX 
IH.t 
GRPOSl 

AX, l 
cx.1 
AX,1 
AX,l 
ex. 1 
AX,CX 

IH,IH 
lX,IX 

ex 
IX 

1--- AHIAKK GRAPHICS "ODE 
; "ODE USING l2K REGEN! 

YES, JUMP 

l IIULYIPLY • 4 SINCE 4 ROWSIIYTE 

;--- KANJI GRAPHICS "ODE 
I SAVE AX VALUE FOR AFTER CALCULATION 

MODE USING lZX REGEN! 
YES, JUl1P 

"UL Tlfl Y • t SINCE 1812=9 ROWS/IYTE 

KULTIPLY • 4.5 SINCE 1a,•=•.s ROWSIIYTE 

ISOLATE COLUKH VALUE 
DETERMINE OFFSET 

RESTORE ex 
RECOVER POINTER 

I ALL DONE 

GRAPH_POSITIOH ENDP 
:--------------------------------------------------; 
l GRAPHICS WRITE 
I 
I THIS ROUYlHE WRITE$ THE ASCII CHARACTER TO THE CURRENT 
l POSITIOH OH THE SCREEN. 
J 
I IHPUI AH = CURRENT CRT "ODE (MASKED) 
I AL = CHARACTER TO WRITE 
I IL : COLOR ATTRIBUTE TO IE USED FOR FOREGROUND COLOl 
I IF IIT 7 IS SET, THE CHAR 15 XOR'D IHTO THE lEGEH IU 

CD IS USED FOR THE BACXGROUHD COLOR) 
ex : HU"BER OF CHARS TD WRITE 
DS = DATA SEG"EHT 
ES : REGEH SEGNEHT 

OUTPUT HOT NI HG 

CALL 
J 

FONT 
GRAPH_POSITIOH 
o_w_1 I 

I 
I 
1 
I 
; 
J 
I 
I 
I 
I 
I 

WORK 

VOLATILE 

i:~:f 
IIP+Wt "ODEI= CURRENT CRT "ODE ("ASKED> 
IIP+WFOHT • WFOHT+71 • FONT PATTERN 

AX,IX,CX,DX,SI,Dt,DS 

FOR 10TH ROUTINES, THE !"AGES USED TO FOR" CHAlS AlE COHTAIHEO IH 
RO". 

1-----------------------------------------------------
ASSU"E CSrtODE, D$1DATA, ESrVIDEO_RAK 

GRAPN1CS_WR17E PROC NEAR 

A-67 



Appendix A. 

1625 55 
162' al EC 12 
u2, II EC 

1'21 al " " 
UZE u 
U2F 50 

IUD 53 
1'31 51 

1'32 u 
1'33 07 

1'34 ID SE IA 

1'37 32 E4 
1'3' u ca 
1631 ao ao 
UlD 86 00 
163F El IAU I 

1'42 II fl 

160 s, 
1'45 51 

160 El ISES R 
1641 81 fl 

160 51 

-. 164C °' 16•D IF 

uu 07 

IUF II ft 14 
1652 ,. 51 

us• U ft 05 
1657 74 56 

1659 ID FC IA 
165C ,. •2 

165E 80 Ft H 
1161 75 21 
1661 
1161 57 GRWRT1' 
IIU 5' 

1665 H u 
IU7 
1667 AC GRWRTZ• 
16'8 Fl Cl ID 
1661 75 04 

IUD u 
161[ AC 
IIIF El U 

1171 
1111 261 32 IS 
1674 u 

GRWRT31 

l'75 AC 
167' 2,, l2 15 IHF 1'71 
1611 26: II IS IFFF IUO ll C7 H 

GRWRT41 

llll FE CE 
1615 75 £0 

1617 5£ 
1618 SF 

1'89 0 uu £2 D7 

IIIC El 2£ 

161E 
IIIE DI E7 
1690 DI E7 

GRWRT51 

1692 
1692 56 GRWRT61 

lltl H 04 
1195 El Hf3 R 
1691 11 C7 
1611 SE 

04 

PUSH 
SUI 
"DV 

SAVE CURREHT IP 
ALLOCATE LOCAL WDRK AREA 
ASSIGN BP AS FRA"E PO!HTER 

"ov flP+Wc_"ODEl,AH I SAVE CURREHT CRT "OOE 

PUSH 
PUSH 

PUSH 
PUSH 

PUSH 
POP 

ES 
AX 

IX 
ex 
ss 
ES 

SAVE REGEH SEGMENT 
SAVE CODE POINT AND CRT IIODE VALUE 

SAYE COLOR ATTRIBUTE 
SAVE HUIIIER DF CHAR 

SET DESTINATION SEGIIENT FDR FONT 
, TO ES 

ASSUIIE ES1STACK 
LEA 

XOR 
IIOV 

"ov 
"ov 
CALL 

"DV 

IX, IIP+WFDHTl 

AH,AH 
CX,AX 

Al ,&OH 
DH,O 
FONT 

SI,IX 

I SET DESTINATION OFFSET FOR FONT TO IX 

CLEAR FOR I BYTE CODE 
SET CHARACTER COOE TO ex 

I SET FUNCTION OF REQUEST FONT WITH FULL IOX 
; INDICATES AHK IIODE 
; GET FONT PATTERN 

SET TOP ADDRESS OF FONT PATTERN 

POP ex RESTDRE HUIIIER OF CHAR 
POP IX RESTDRE COLOR ATTRIBUTE 

1--DETERIIINE POSITION IN REGEN BUFFER TO PUT CODE POINTS 
CALL GRAPH_POSITION ; FIND LOCATION IN REGEN BUFFER 
IIOY DI,AX ; REGEH POINTER IH 01 

;--- DETERMINE REGION TO GET COOE POINTS FROII 
POP AX I RECOVER CODE POINT AHO CRT "DOE 

PUSH ; SET FONT PATTERN SEGIIEHT 
POP ; TO DS 

ES 
DS 

ASSUIIE DS1STACK 

POP ; RESTORE REGEN SEGIIEHT 
ES1VIDEO_RAM 

ES 
ASSUIIE 

tnP 
JE 

C"P 
JE 

C"P 
JE 

C"P 
JHE 

PUSH 
PUSH 

IIOV 

LODSI 
TEST 
JHZ 

STOSI 
LODSI 

AH,4 
GRWRT9 

AH,S 
GRWRT9 

AH, OAH 
GRWRT7 

AH,6 
GRWRT5 

DI 
SI 

DH,a,z 

JIIP SHORT GRWRT4 

320X200 4 COLOR! 
TES 

• 320X200 4 SHADE! 
I TES 

640X200 4 COLOR! 
TES 

1,ox200 2 SHADE? 
HO, IIODE IS I OR 9 

I SAVE POINTERS 
I 
;--- 640X200 2 SHAOE 
1 HUIIIER OF TIMES THROUGH LOOP 

I GET WORD FROM CODE POINTS 
I SHOULD WE USE THE FUHCTIOH 

TO PUT CHAR IH! 

STORE IN REGEN BUFFER 
GET NEXT ROW 

XOR 
STOSI 
LODSI 
XOR 

AL,ES,IDII I EXCLUSIVE OR WITH CURREHT DATA 
1 STDRE THE CODE POIHT 
l AGAIN FOR OOD FIELD 

AL,ES:IDl+ZOOOH-11 

"ov ES•IDI+ZOOOH-1],AL ; STORE IH SECOND HALF 
ADD DI, 7 9 I IIOVE TO NEXT ROW IN REOEN 
DEC DH ; DDHE WITH LODP ! 
JHZ GRWRTZ ; NO 

POP SI 
POP DI 

IHC DI 1 
LDOP GRWRTl I 

JIIP SHORT GRWRT11 1--- END 

SAL 
SAL 

DI,1 
DI, 1 

PUSH SI 

IIOV 
CALL 

ADD Dl,4 
POP SI 

1--- 160/320X200 16 COLOR 
I 
I OFFSET•4 SINCE 4 ITTES,CHAR 

SET LDOP COUNT ( a RDW I 4 SCAN I 2 DEC,> 
WRITE ONE CHAR 



u,c EZ F4 

169E El IC 

IUO 
IUD Dl E7 

IUZ 
102 56 

16'3 16 04 
!US Ea 108 R 

!US 47 
IU9 •1 

l6U 5E 
l6U E2 F5 

IUD EB DD 

lUF 
IUF Dl E7 

1611 
1611 5i 

1612 16 o• 
1614 Ea 1.ca R 

1617 47 
uaa 47 

1619 SE 
161l E2 F5 

161C 
!UC I] C4 12 
161F 50 

UCO Cl 

UCl 

l6tl 

l6Cl El lDFC R 

uc• IA UOA 

LOOP 

JPIP 

GRWRT71 
SAL 

GRWRT81 
PUSH 

IIOV 
CALL 

!Ht 
IHC 

POP 
LOOP 

JPIP 

GRWRn, 
SAL 

GRWRU 

SHORT GRWRTI I 

Dl,1 

51 

DH,ll'('t/2) 
O_W_I 

DI 
01 

51 
GRWRTI 

SHORT GRWRTll 

l>I,1 

1--- EHO 

1--- 6•DX2DD • COLOR 
0FFSET•2 SIHCE 2 IYTES/CHAR 

SET LOOP COUHT ( a ROW/ 4 SCAN/ Z DEC.) 
WRITE ONE CHU 

1--- ENO 

;--· 3ZDX210 • COLOR/SHADE 
I OFFSET•Z SINCE 2 IYTES/CHAR 

GRWRTI01 
PUSH 51 

110V OH,l/2 SET LOOP COUNT ( a ROW/ 2 SCAN l 
WRITE OHE CHAR CALL 

IHC 
IHC 

POP 
LOOP 

GRWRTll l 

AOD 
POP 

lET 

G_w_z 

DI 
DI 

51 
GRWRTU 

SP,GW...LDCAL 
IP 

1--- EHO 
; DEALLOCATE LOCAL WORK 
; RESTORE IP 

GRAPHltS_WRITE EHOP 
.---------------------------------------------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SET COLOR INT lDH, AH: 11 (OIHl 

THIS ROUTIHE WILL ESTABLISH THE IACKGROUHO COLOR, THE 
OVERSCAH COLOR, AHD THE FOREGROUND COLOR SET FDR GRAPHICS 

INPUT 

OUTPUT 

CALL 

AH= CURRENT CRT IIDOE ("ASKED) 
(IHl HAS COLOR ID 

IF IH=O, THE IACKGROUHO COLOR VALUE IS SET 
FRO" THE LOW BITS OF IL (D·lll 
IH GRAPHIC IIOOES, 10TH THE llClGROUHD lHD 
IORDER ARE SET. !H ALPHA NODES, ONLY THE 
BORDER IS SET. 

IF IH=l, THE PALETTE SELECTION IS IIAOE 
USED OH THE LOW an OF IL' 

2 COLOR IIOOE, 
D : WHITE FOR COLOR 1 
I = ILACK FOR COLOR I 

• COLOR IIOOES, 
0 = GREEM, RED, YELLOW FOR 

COLORS 1,2,3 
1 = ILUE, CYAN, IUGENTA FOR 

COLORS 1,2,3 
16 COLOR NODES• 

ALWAYS SETS 
ILUE 

UP PALETTE AS1 
FOR COLOR I 
fOR COLOR 2 
FOR CO\OR S 
FOR CO\QR • 
FDR COLOR 5 
FOR COLOR, 
FOR COLOR 7 
FOR COLOR I 
FOR COLOR 9 
FOR COLOR II 
FOil CO\OR II 

GREEK 
CYAN 
RED 
IIAGEHTA 
YELLOW 
LIGHT GRAY 
DAU GRAY 
LIGHT ILUE 
LIGHT GREEN 
LIGHT CYAN 
LIGHT RED 
LIGHT IIAGEHU 
LIGHT YHLOW 
WHITE 

(Ill HAS THE COLOR VALUE TO IE USED 

THE COlOR SELECTION IS UPDATED 

i~~:t!=~~~2 

FOR COLOR 12 
FOR COLOR 13 
FOR COLOR 1' 
FOR COLOR IS 

VOLATILE Ax.ax.ex.ox 

ASSU~E tS,COOE, os,OATA 

SET_COLOR 

CALL 

IIOV 

PROC HEU 

EHAILE_VG!l 

OX,VGA_CTL 

EHAILE VIDEO GEHERATEi I AND Z 

110 ~ORT FOR PALETTE 
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UC7 
16C7 EC 
lit& A& U 
ac• H Fl 
ucc 10 16 
16CE EE 
16Cf l2 CO 
UDI EE 

UD2 OA ff 
UD6 75 ID 

uD, 10 fC 14 
UD9 72 OD 

16DI 10 II 
16DD ao FC OI 
UEO 75 OZ 

IIEZ 34 DA 
IH4 
UH EE 
!HS IA Cl 
!H7 EE 
!6E& 
UE& BO OZ 
16EA EE 
16EI U Cl 
!HD EE 

!HE AZ tu, I 

IHI El 6f 

llfl 
llfl a, OZII I 

llf6 at Fe 06 
16ft H lZ 

!HI It FC 16 
16FE 76 OA 
1711 ao Fe 05 
170 H 05 

1715 II FC 0A 
171& 75 21 
170A 
170A It 0219 I 
170D 
170D DI Cl 
170f 7l Ol 

1711 U Cl H 
1716 
1716 n Dt 
1116 4l 

1717 It IOU 
171A 14 11 
171C 
171C IA C6 
17IE EE 
171f 2E: IA 17 
I 7Z2 EE 

172l FE C6 
1725 4l 
1126 E2 f6 

172& El U 

17ZA 
172A U fC 
172C 16 11 
l7H 89 I00F 
I 7ll 
17ll U C6 
17ll ao FF n 
17li 75 OZ 
l7ll l6 DA 
l7lA 
17lA EE 
l7ll IA C6 
l7lD EE 

l7lE FE C6 
1140 E2 EF 

174Z 
1742 IA 26 ll47 R 
1746 El 0929 R 

1769 El IDD6 R 
IHC Cl 

lHD 

SETCI I 

SETCll I 

SETC21 

SETC31 

SETCh 

SETC71 

SETCU: 

SETCIO, 

IN 
TEST 
JZ 
IIOV 
OUT 
XOR 
OUT 

OR 
JNZ 

CIIP 
JC 

IIOV 
CIIP 
JNE 

XOR 

OUT 
IIOV 
OUT 

IIOV 
OUT 
IIOV 
OUT 

IIOY 

JIIP 

IIOY 

CIIP 
JE 

CIIP 
JE 
CIIP 
JE 

CIIP 
JNE 

IIOY 

ROR 
JHC 

ADD 

IIOV 
INC 

IIOY 
IIOY 

IIOV 
OUT 
IIDV 
OUT 

INC 
INC 
LOOP 

JIIP 

IIOV 
IIOV 
IIOV 

IIOV 
CIIP 
JHE 
XOR 

OUT 
IIOV 
OUT 

1HC 
LOOP 

CALL 
RET 

Al,DX 
AL,VEURET 
SETCI 
AL, PCSUPER 
DX,Al 
AL,Al 
DX,Al 

BH,IH 
SETCl 

AH,GRAPNICS 
SETC2 

AL, IXPALET 
AH, GIH 
SETC!l 

Al,IOIDI 

OX,AL 
AL,ll 
DX,AL 

AL. IXIORD 
DX,AL 
Al.IL 
DX,Al 

SYNC UP VGA FOR REG ADDRESS 
IS VERTICAL RETRACE OH! 
HO, WAIT UNTIL IT IS 

CLEAR SUPERIIIPOSE COTROL REGISTER 
FOR SET PALETTE 

IS THIS COLOR O! 
, OUTPUT COLOR l 
;--- HANDLE COLOR O BY SETTING THE 
; BACKGROUND COLOR AND BORDER COLOR 

IN ALPHA IIODE! 
YES, JUST SET IDRDER IEG 

SET PALETTE REG 0 
640 X 200 X 16 COLOR! 
HO 

SELECT VGA REG 
GET COLOR 
SET IT 

SET IORDER REG 
SELECT VGA BORDER REG 
GET COLOR 
SET IT 

CRT_PALLETTE,Al SAVE THE COLOR VALUE 

SHORT SETCID 

;------ HANDLE COLOR I IY CHANGING PALETTE REGISTERS 
CX,DFFSET PLTC20; POINT TO 2 COLOR TABLE ENTRY 
AH,6 
SETCS 

AH,4 
SETC6 
AH,5 
SETC4 

AH, DAH 
SETCI 

2 COLOR IIODE! 
YES, JUIIP 

6 COLOR IIODE! 
YES, JU"'P 
4 COLOR IIODE! 
YES, JUMP 

4 COLOR IIOOE! 
HD, GO TO 16 COLOR SET UP 

CX,OFFSET PLTC60; POINT TO 6 COLOR TAIL£ ENTRY 

IL. I 
SETC6 

ex. Pl TCZDL 

ax.ex 
IX 

CX,PLTCZOL-1 
AH, 11H 

Al,AH 
DX,AL 
AL,CS,IIXI 
DX,Al 

AH 
IX 
SETC7 

SHORT SETCIO 

IH,AH 
AH, IIH 
ex, 1s 
AL,AH 
BH,OIH 
SETC91 
Al.lOIOI 

DX,Al 
Al ,AH 
DX,Al 

AH 
SETC9 

AH,SUP!PCR 
SET_SUPUG 

EHAILE_VGZ 

SELECT ALTERNATE SET! 
HO, JUNP 

POINT TO NEXT ENTRY 

TABLE ADDRESS IN IX 
SKIP OVER IACKGROUHO COLOR 

SET HUMBER OF REGS TO FILL 
AH 15 REGISTER COUHTER 

J GET REG HUIIIER 
SELECT IT 
GET DATA 
SET IT 

NEXT REG 
NEXT TABLE VALUE 

SET IIODE TO IH 
I AH IS REGISTER COUNTER 

HUIIIER OF PALETTES 

GET REG HUIIIER 
640 X ZOD X 16 COLOR! 
HO 

SELECT IT 
GET REG HUIIIER 
SET PALETTE VALUE 

NEXT RED 

RESTORE SUPERIIIPOSE CONTROL REGISTER 

ENABLE VIDEO GEHERATER Z 

!ET_COLOR EHDP 

; ~ -----------------
' IIRITE DDT 
J ---------

THESE ROUTINES Will WRITE THE DOT AT THE INDICATED LOCATION 

IHT !OH, AH• 12 (OCH) 
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1740 

1740 II DI 

174F ao FF DI 
1752 75 D4 

1754 DO El 
1756 DD El 
1751 
1751 El l7E7 R 

1751 .. F4 
175D F6 04 
I 7SF .. D4 

•, 
17'1 D2 El ~ 
170 zz c, 
170 2, r IA zc 
1761 F6 Cl II 
1761 75 6A 

176D zz EA 
176F DA cs 
177 I 
1771 26• .. 14 

1774 .. FF U 
1777 7Z 5D 

I 779 u Cl 
1771 74 04 

177D DO El 
I 77F DO El 
1711 
1711 DO El 
1713 DO ca 
17U DZ El 

1717 22 C6 
1719 2,, U 6C II 
1710 F6 Cl 11 
179D 75 0 

1792 zz EA 
1791 DA cs 
17 96 
I 796 26, aa 44 ti 

IHA ao FF DI 
IHD 75 ll 

179F El ID,S R 
IHZ IE co 
1 H4 IA Cl 
l7U 00 ca 
17AI DZ El 

l7U ZZ C6 
IHC 26 • IA zc 
1 HF F6 Cl II 
1712 75 ZI 

1714 ZZ EA 

INPUT 

OUTPUT 

CALL 

AH CURRENT CRT "ODE C"ASXEO) 
DX ROW (0-199) (THE ACTUAL VALUE DEPENDS ON THE IIOOE) 
ex COLU"N (D-6l9) C THE VALUES ARE HOT RANGE CHECKED l 
Al DOT VALUE TD WRITE (1,2 OR 4 BITS DEPENDING DH "ODE, 

REQ'D FOR WRITE DOT ONLY, RIGHT JUSTIFIED> 
IIT 7 OF AL : I INDICATES XOR THE VALUE INTO THE LOCATION 

DS: DATA SEGl1ENT 
ES= REGEN SEGl1EHT 

NOHE 

gii:~1:f~~ON 
VOLATILE ax.cx.ox,st 

.------------·----------------------------
ASSUl!E CS,CODE, DS,DATA, ES,VIDED_RAl'I 

l 
l REGISTER USAGE AH DOT VALUE CTDIPORALY SAVED) 
l 
I 
l 
l 
l 
l 
l 
I 
I 
; 

WIITlt_DOT 

"DY 

C/1P 
JHE 

IIDOTI• 

WDOTZt 

WDOTZI• 

WDOU, 

SHR 
SHR 

CALL 

"ov 
HOT 
IIOV 

SHR 

AND 
"ov 
TEST 
JHZ 

AND 
OR 

"ov 
C/1P 
JI 

"ov 
JE 

SHR 
SHR 

SHR 
ROR 
SHR 

AND 
"ov 
TEST 
JHZ 

AHO 
OR 

HOV 

CIIP 
JHE 

CALL 
HOV 

HOV 
ROR 
SHR 

AHD 
IIOV 

TEST 
JHZ 

AHD 

Al ACCU"ULATER 

IH CRT "ODE 
IL DOT VALUE (NOT CHANGED) 

"DYED DATA FROII APA CH 
CL SHIFT COUNT 

DH IIASK 
DL IIASX(COIIPLI"ENT) 

PROC HEAR 

IX,AX SAVE CRT "ODE AHO DOT VALUE TO IX 

IH,OIH 640 X ZDI X 16 COLOR! 
WDOTI HO 

AL,I : SHIFT PAL ADDR Z-l TO LSI FOR lllITE IN V-RA/12 Al,1 ; 

DOT-'OSITlOH 

DH,AH 
AH 
DL,AH 

AL,CL 

AL,OH 
CH,ES,[SI] 

~ti,~~R_1n 

CH,Dl 
AL.CH 

ES, !Sil ,AL 

IH, OAH 
WDOT6 

Al,IL 
WDOTZI 

AL,1 
AL,1 

Al, l 
Al,1 
AL,CL 

AL,DH 
CH,ES,!Sl+ll 
IL, XOII_IIT 
WDOTI 

CH,DL 
AL,CH 

ES•ISl+ll,AL 

IH, OIH 
WOOT6 

OETlDIRSEO 
ES, X 

AL,ll 
Al,l 
AL,CL 

AL,DH 
CH,ES1[Sll 

IL ,XOII_IIT 
WDOT9 

CH,DL 

A-71 

DETEMIHE ITTE POSITION OF THE IIT 

l SET IIASX TO DH 

SET COIIPLl"EHT OF IIASl TO DL 

SHIFT TO ADJUST IN THE DOT POSITION 

STRIP OFF THE OTHER IITS 
GET THE IYTE 

: XOR THE DOT t 
I YES 

: REl10VE THE INDICATED IITS 
l KERGE HEW IIT TO APA 
: IALL POINT ADDRESSABLE IUFFEll 
: SET IT TO APA 

641 X 211 X 4116 COLOR! 
HO, EMO 

GET THE DOT VALUE 
4 COLOR 

SHIFT PAL ADDR Z-l TO LSI FOR llllITE IN V-ltAlll 

SHIFT 1 IIT TD FIT IN ODD IYTE 
LEFT JUSTIFY THE VALUE 
SHIFT TO ADJUST IH THE DOT POSITION 

STRIP OFF THE OTHER IITS 
GET THE IYTE 
XOR THE DOT I 
YES 

REl10VE THE INDICATED IITS 
IIERGE HEW IITS TO APA 

I SET IT TO APA 

640 X ZOO X 16 COLOR I 
HO 

OET SEG11EHT OF ¥-RAIi 1 
SET IT TO ES 

l GET DOT VALUE 
1 lEFT JUSTIFY lHE VALUE 
1 SHIFT TO ADJUST IH THE DOT POSITIOII 

STRIP OFF THE OTHER IITS 
GET THE IYTE 

1 XOR THE DOT I 
YES 

1 REl10VE OTHER IITS 
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17H OA t5 
1711 
1711 z,, I& 14 

1711 IA tl 
171D DO El 
171F DO Cl 
17tl DZ El 

17tl ZZ C6 
17C5 261 IA 6C 11 

11c, F6 Cl ao 
17CC 75 15 

17CE ZZ EA 
17D0 0A C5 
17D2 
17D2 2,, U O 01 
17D6 

110, Cl 

17D7 
17D7 lZ C5 
17Dt El 96 

17DI 
17D1 l2 C5 
17DD El 17 

17DF 
17DF lZ t5 
17E1 El D5 
17El 
17El lZ C5 
17E5 El El 

17E7 

17E7 

17£7 55 
17£1 50 

17E9 10 21 
17U 52 
17EC 10 E2 FE 

17EF U Ft 
17Fl IO FC 0, 
17F4 72 ll 

17F6 ao Ez Fe 
17FI 
17F9 H EZ 

17FI 5A 
17FC " tz 01 
17FF H Ol 

IIOI 05 2001 
UO\ 
110\ 10 FF 09 
1101 12 oa 
1109 F, CZ 02 
llOt H Ol 

IIOE 05 on 
1111 
1111 U Fl 

11ll 5& 
1114 II DI 

WDOHr 

WDDT5r 

WDOU, 

WDDT7r 

WDOTl1 

WDOTt, 

WDDTID, 

DR 

"ov 
"DY 
SHR 
RDR 
SHR 

AHO 
"DV 
TE5T 
JHZ 

AHD 
DR 

IIDV 

XOR 
JIIP 

XOR 
JIIP 

XOR 
JIIP 

XOR 
JIIP 

WRITE_DDT 

Al,CH 

ES1ISil,Al 

Al,ll 
Al,1 
AL,1 
Al,Cl 

Al,DH 
CH,ES, ISI♦ ll 

:~o~~=-•n 
CH,Dl 
Al,CH 

ES•ISI+ll,Al 

Al,CH 
SHORT WDOT2 

Al,CH 
SHORT WDDT3 

Al,CH 
SHORT WDOT4 

Al,CH 
SHORT WDDT5 

EHDP 

"ERGE HEW DOT TD APA 
J SET IT TD APA 

I SHIFT HEXT IIT TD FIT IH ODD BYTE 

SHIFT TD SDJUST IN THE DOT POSITION 

IIASK OTHER BITS OFF 
GET THE BYTE 

XOR THE DOT ! 
HD 

I R~DVE THE OTHER BITS 
J "ERGE IIEW BITS TO APA 

J SET IT TO APA 

1---------------------------------------------

J 
; 
J 
J. 

DOT_POSITIOH 

THIS SUBROUTINE DETER"IHES THE REGEN IYTE LOCATION OF THE 
INDICATED ROW COLUIIN VALUE IN GRAPHICS IIODE. 

INPUT 

OUTPUT 

CALL 

AH: CURREHT CRT IIOOE <IIASKEDI 
Al : DDT VALUDE 
DX: ROW VALUE <0-1991 
ex: COLUIIH VALUE (0-6391 

SI: OFFSET IHTO REGEN BUFFER FOR IYTE OF INTEREST 
AN: IIASK TO STRIP OFF THE BITS DF INTEREST 
Al = DOT VALUE (LEFT JUSTIFYEDl 
Cl : BITS TO SHIFT TO RIGHT JUSTIFY THE "ASK IN AH 
DH: I BITS IN RESULT 

NOHE 

VOLATILE .CH,Dl 

DOT_PDSITIDH 

PU5H 
PUSH 

PRDC HEAR 

IX J SAVE IX DURING OPERATION 
AX J Will SAYE Al DURING OPERATIDH 

DPOSla 

DPOS21 

DPDSS, 

IIOY 
PUSH 
AHO 

IIOV 
CIIP 
JC 

AND 

IIUL 

POP 
TEST 
JZ 

ADD 

Cl!P 
JC 
TEST 
JZ 

ADD 

IIDV 

PDP 
"DV 

1---DETERIIIHE 1ST IYTE IN INDICATED ROW IY IIULTIPLYIHD ROW YALU! 
I BY 40( LOW IIT OF ROW DETERNIHES EVEHIODD, ID ,vTESIRDW AL,,o 
DX SAVE ROW VALUE 
Dl,OFEH STRIP OFF ODDIEVEH IIT 
IH,AH 
AH,D9H 
DPDS! 

Dl,DFCH 

DL 

DX 
DL,1 
DPOS2 

AX,20DDH 

IH,OtH 
DPOSl 
Dl,2 
DPOSl 

AX,4D0DH 

SI,AX 

AX 
ox.ex 

A-72 

SAVE CRT IIODE TO IH 
IIDDE USING l2K REGEN! 
HO, JUIIP 

J STRIP OFF LOW 2 BITS 

I AX HAS ADDRESS OF 1ST IYTE OF INDICATED ROW 

RECOVER IT 
TEST FOR EVEHIDDD 
JUlfP If EVEN ROW 

OFFSET TD LOCATION OF ODD ROWS 
EVEH_ROW 
IIOOE USIHG l2K REGEN! 
HO, JU"P 
TEST FOR ROW 2 OR ROW l 
JUIIP If ROW DOR 1 

I OFFSET TO LOCATION OF ROW 2 OR l 

NOYE POINTER TO SI 

RECOVER AL VALUE AND CRT l!OOE 
COLUNH VALUE TD DX 



llU n ozco 
1119 B9 0302 

IIIC ao FC 04 
IIIF 74 1B 
1121 ao FC 05 
1124 74 1' 

1126 H 04FO 
1129 B9 0101 

1azc 10 FC OA 
U2F 73 05 

1131 ao FC a, 
1134 75 06 
1136 
1136 H QIU 
1139 n 0703 
lllC 
lllC 22 EA 

lllE D3 EA 
1140 03 F2 

11'2 ao FC 0A 
1145 72 02 

1147 03 F2 
1149 
1149 u F7 

1141 ZA c, 
1140 
1140 00 ca 
UH 02 co 
USI FE CF 
115] 75 Fa 

1155 u El 
1157 DZ EC 
1159 51 
USA Cl 

1151 

1851 

1151 .. DI 

IUD Ea 17E7 R 
1160 u E9 

1162 26, U 06 
1165 22 C4 

1167 DZ ea 
1169 u CE 
uu DZ ca 
IUD aa FF 0A 
1170 72 JO 

DPOS4• 

DPOS51 

DPos,, 

DPOS7 • 

1--DETER"IHE GRAPHICS "ODE CURRENTLY IH EFFECT 
I SET UP THE REGISTERS ACCORDING TO THE "ODE 
I CH: "ASK FOR lOW OF COLUNH ADDRESS I 7/l/l FOR HIGH/"ED/LOW IESI 
I CL : I OF ADDRESS BITS IH COlUNH VALUE I l/211 FOR HIN/LI 
I IL : "ASX TO SELECT BITS FRON POIHTED BYTE (IDHICOHIFOH FOi IVIVLI 
I IH: HU"IER OF VALID IITS IH POINTED BYTE ( 11214 FOR HIN/LI 

"DY IX,ZCOH 
NOY CX,lOZH I SET PAIIIIS FDR ftED RES 

CftP AH,4 
JE DPOSS I HAHDLE IF "ED RES 
CNP AH,5 
JE DPOS5 I HANDLE IF ftED IES 

"DY IX,4FOH 
ftOY CX,lOlH 1SET PARIIS FOR LOW RES 

CNP AH, OAH 
JAE DPOS4 HANDLE IIODE A,1 AS HIGH RES 

CNP AH,6 
JHE DPGS5 I HANDLE IF LOW RES 

NOY IX,UOH 
ftGV CX,7Q3H I SET PARNS FOR HIGH RES ,--- DETERIIIHE Ill OFFSET IN IYTE FIO" COLUIVI IIASl 
AHD CH,DL I ADDRESS Of PEL WITHIN IYTE TO CH 

:--- DETERIIIHE BYTE OFFSET FOR THIS LOCATION IN COLUIVI 
SHI DX,tl I SHIFT IY CORRECT AMOUHT 
ADO Sl,DX I IHCRENEHT THE POINTER 

Cl'II' AH, OAH 640X200 4✓16 COLOR? 
JI OPGS6 HO, JU"P 

ADD Sl,DX I 1HCREl1EHT THE POINTER 

ftOV DH,IH 1 GET THE I OF IITS IH RESULT TO OH 
;--- NUlTIPlY IH !VALID BITS IN IYTEl 1Y CH IIIT OFl'SfTl 

SUI CL,Cl 1 ZERO INTO STORAGE LOCATION 

IOR AL,! I LEFT JUSTIFY THE VALUE IN AL 
!FOR WRITE) 

ADO CL,CH ADD lH THE Ill OFFSET VALUE 
DEt IH lOOP COHTROL 
JHZ OPOS7 OH EXIT, Cl HAS SHIFT COUNT TO IESTOIE llTS 

NOV AH,ll GET MASK TO AH 
SHR AH,Cl ftOVE THE ftASX TO CORRECT LOCATION 
POP IX RECOVER REG 
RET RETURH WITH EVERYTHING SET UP 

DOT_POSlllOH EHDP 
;-------------------------------------------I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

READ DOT INT IOH, AH : 13 IODHl 

THESE ROUTINES Will READ THE DOT AT THE lHDlCATED LOCATION 

INPUT 

OUTPUT 

CALL 

AH: CURRENT CRT ftODE IIUSXEDl 
OX: ROW 10-1991 !THE ACTUAl VALUE DEPENDS OH THE IIODEl 
ex: COLUNH (0-6]9) ( THE VALUES ARE HOT RAHGE CHECKED l 
DS: DATA SEGIIEHT 
ES: REGEN SEGIIEHT 

AL: DOT VALUE READ, RIGHT JUSTIFIED, READ OHLY 

VOLATILE AH,IX,CX,DX,S1,ES 

,----------------------------------------------ASSUftE CS:CODE, DS1DATA, ES1VlDEO_RAft 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

REGISTER USAGE 

REAO_DOT PROC NEAR 

ftOV IX,AX 

CALL DOT POSITION 
KOY tH,'fL 

"ov AL,ES1!Ul 
AND AL,AH 

SHL AL,CL 
NOY Cl,DH 
ROL AL,tl 

CNP IH,OAH 
JI ROOT! 

A-73 

AH 
AL 

IH 
IL 
CH 
CL 

DH 

IUSX 
ACCUIIULATER 

CRT "ODE 
TEftPORARY SAVE DATA Of DOT YALU! 
SHIFT COUNT (SAVED> 
SHIFT CGUHT 

I OF IITS lH DHE PIXEL 

I SAVE CRT ftODE TQ IH 

OETERNIHE IYTE POSlTIQH QF THE Ill 
SAYE 5HlFT COUNT TO CH 

GET THE IYTE 
5TRIP THE OTHER llTS OFF 

SHIFT TO LEFT JUSTIFY 

RIGHT JUSTlFT THE RE5ULT 

640 X 200 X 4116 COLOR T 
HO, EHO 
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1172 8A DI 

IIH 2,, U 44 11 
117& 2Z C4 
117A aA co 
111C DZ ED 
111E DD CD 
1aao DD CD 
1aaz 0A Cl 

11&4 aa FF .. 
IU7 75 z, 
111, DD El 
1111 DD El 
IUD 8A DI 

IUF 51 
IHI Ea 1D'5 l 
IUS BE co 
11'5 SI 

119' z,1 IA ,. 
IIH Z2 C4 
1191 DZ EO 
IUD DO CO 
lltF U DI 

IUI 26: IA 44 II 
IU5 22 C4 
IU1 02 ED 
IU9 DD Cl 
110 DO CO 
IUD OA Cl 
lllf 
IUF cs 
1111 

1111 

1111 51 
1111 so 
1112 8A lE IOU l 
119' 53 
1117 .. OF 
118' 32 FF 
IIU DI El 
IUD aa '1 U5C R 
IICI SI 

IIC2 sa 

IICS II OE 1342 R IIC7 C1 H IHZ • DOIi 

llCD SC oa 
IICF H 03 

11D1 e, 19CZ R 

1104 
11D4 SC OD 
110, 75 05 

IIDI 32 D2 
IIDA Et IUE R 

NOY IL,AL 1 SAYE EVEN VALUE TO BL 

NOY AL,ES,[SI+ll 1 GET THE 000 BYTE 
AND AL,AH ' STRIP THE OTHER BITS OFF NOV Cl,Cff I RESTORE SHIFT COUHT 
SHL AL,CL I LEFT JUSTIFY THE VALUE 
ROL AL.I I RIGHT JUSTIFY THE VALUE ROL Al,1 I NOYE TO PALETTE ADDRESS 1 POSITION OR AL,IL I CONIINE EVEH,onn BIT 
CIV' IH,OIH 640 X ZDD X U COLOR f JHE RDOTI HO, END 
SHL AL,1 SHIFT LOW Z BIT TO PALETTE ADDR 2-3 POSITION SNL AL,1 
NOY IL,AL SAVE EVEN VALUE TO IL 
PUSH AX I SAVE AX CALL GET_DUSEG I GET DIRECT SEGNENT OF ¥-RAN I "ov ES,AX SET IT TO ES POP AX RESTORE AX 
"OY AL,ESalSIJ I GET THE IYTE AHO AL,AM 

' STRIP THE OTHER IITS OFF SHL AL,Cl 
' LEFT JUSTIFY THE VALUE lOL ,U,1 

' RIGHT JUSTIFY THE VALUE OR ll,AL 
' CONEIIHE EVEH BIT OF Y-RAN I TO PAL ADDI D 

NOY AL,ES,[SI+ll I GET THE BYTE AND Al,AH I STRIP THE OTHER BITS OFF SHL AL,Cl I LEFT JUSTIFY THE VALUE ROL Al,1 I RIGHT JUSTIFY THE VALUE ROL Al,1 I NOYE TO PALETTE ADDRESS 0 POSITION DR Al,IL I CDNIIHE ALL 4 BITS ROOT! I 

RET 

READ_DOT EHDP 

,------------------------------------------------
I 
I 
I 
I 
l 
I 
I 

; 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

; 

WRITE_TTY INT !DH, AH= 14 !DEHi 

THIS INTERFACE PROVIDES A TELETYPE LIKE INTERFACE TO THE 
VIDEO CARD. THE INPUT CHARACTER IS WRITTEN TO THE CURRENT 
CURSOR POSITION, AHO THE CURSOR IS NOYED TO THE HEXT POSITION. 
IF THE CURSOR LEAVES THE LAST COLUNH OF THE FIELD, THE COLUNH 
IS SET TO ZERO, AHO THE ROW VALUE IS IHCRENEHTED. IF THE ROW 
VALUE LEAVES THE FIELD, THE CURSOR IS PLACED OH THE LAST 
ROW, FIRST COLUNH, AHO THE ENTIRE SCREEH IS SCROLLED UP ONE 
LIHE. WHEH THE SCREEH IS SCROLLED UP, T~, ATTRIBUTE FOR FILLING 
THE NEWLY ILAHKED LIHE IS READ FRON THE CURSOR POSITION OH THE 
PREVIOUS L!Hf BEFORE THE SCROLL, IH CHARACTER NODE. IH 
GRAPHICS "ODE, THE D COLOR IS USED. 

INPUT 

OUTPUT 
CALL 

AH= CURRENT CRT NODE l"ASKEDl 
AL = CHARACTER TO IE WRITTEN 

HOTE THAT BACK SPACE, CAR RET, BELL AND LINE FEED ARE 
HAHDLED AS COMAHDS RATHER THAH AS DISPLAYABLE GRAPHICS 

IL = FOREGROUND COLOR FOR CHAR WRITE IF CURREHTLY IN A 
GRAPHICS NODE 

NONE 
IEEP 
VIDEO 

I VOLATILE IH, ex. DX 
I 

1---------------------------------------------------ASSUNE CS:CDDE, DS,DATA 

WlITE__TTY PROC NEAR 

PUSH 
PUSH 

NOY 
PUSH 
NOY 
XOR 
SAL 
NOY 
POP 

POP 

NOY 
NOY 

CNP 
JHE 

JNP 
WTY!, 

CNP 
JNE 

XOR 
JNP 

AX 
AX 

=~•ACTlVE_PAOE 
IL,IH 
IH,IH 
IX,1 
DX,IBX•OFFSET 
IX 

I SAYE REOISTERS 
I SAVE CHAR TO WRITE 

OET CURRENT PAGE SETTING 
SAVE IT 
IH 8L 

I COHVERT TD WORD OFFSET 
CURSOR_POSHl I GET CURSOR POSITION 

l RECOVER CURRENT PAGE 

AX I RECOVER CHAR 
;--- DX HOW HAS THE CURRENT CURSOR POSITION 

CX,TTY~IST CHAR I SAVE 1ST BYTE OF Z BYTE CODE 
TTY_IS,_CHIR,D CLEAR IT FOR SPECIAL CODE 
Al,IS 
MTYI 

MTYU 

AL,CR 
WTY2 

DL.DL 
WTYI& 

A-74 

15 IT A BACKSPACE? 
HO 

UCK_SPACE 

IS IT A CARRIAGE RETURN! HO 

;•-- CARRIAGE RETURN 
l NOYE TO FIRST COLUNH 
I SET_CURSOR 



llDD 
llDD 3C 0A 
llDF 75 03 

llEl E, 1912 R 

llE4 
llE4 3C 07 
1ae, 75 oa 

uea 
IIEA 
llED 

llFO 

13 02 
ea 0000 E 
E9 l91A R 

llFO ao 3E 004, R 10 
11F5 72 7A 

UF7 
llFI 
llFD 

IIFF 
1901 
1903 
1905 
1907 
1909 
1901 
190D 

190F 
190F 
1911 
1914 

1917 
1917 
1919 
1911 
191D 
191F 
1921 

1923 
1923 
1929 

1'21 
1921 
l92F 
lUO 
1'32 

a, OE 0342 R 
DI Ct 
75 11 

3C BG 
76 ,E 
3C FD 
73 6A 
3C AO 
72 04 
3C DF 
76 62 

IA El 
AS 03,z I 
Et l9U R 

3C 40 
12 oa 
3C FC 
77 04 
3C 7F 
75 oa 

C7 06 0342 I OOOI 
El 46 

11 OE 000 I 
4' 
3A DI 
72 21 

UH 50 
l9l5 53 

1,36 FF 36 1342 I 
1 UA C7 06 0342 I IIH 

1940 II OE20 
1'43 CD It 

190 
1947 
194' 
1941 

l95l 
UH 
19H 
l'55 
195' 
1'57 
1'5A 
1'5C 
l95E 
19'1 
19U 

IA DF 
32 FF 
DI ES 
U 97 OHC I 

51 
51 

50 
53 
Al 0342 I 
IA DC 
14 OA 
19 0001 
CD 10 
51 

1914 C7 06 0342 I OOIO 
19U FE CZ 

19'C 
19H 
1970 
I 971 
1971 
1973 
197' 

I 971 
197A 
197E 

14 02 
CD 10 
51 

14 DA 
a, 0001 
CD 10 

FE CZ 
3A U 004A I 
72 3E 

19&0 32 DZ 
19&2 
1912 3A 36 0346 I 
1916 72 34 

NTY21 

NTY31 

NTY51 

WTY61 

WTY7 1 

WTYl1 

NTYh 

NTYIO I 

NTY1l1 

c,,p 
JHE 

c,,p 
JI 

"DV 
OR 
JH2 

c,,p 
JIE 
CIIP 
JAE 
CIIP 
JI 
CHP 
JIE 

C,,P 
JI 
C"P 
JA 
CIIP 
JHE 

"DV 
DEC 
C" 
JI 

PUSH 
PUSH 

PUSH 
HOV 

HDV 
!HT 

IIOV 
XOR 
SAL 
HOV 

POP 

POP 
POP 

PUSH 
PUSH 
HOV 
"OV 
IIOV 
IIOV 
!HT 
POP 

HOV 
IHC 

HOV 
!HT 
POP 

IIOV 
IIOV 
INT 

IHC 
CIIP 
JI 

XOR 

CIIP 
JI 

AL,LF 
NTY3 

NTYll 

AL,IELL 
NTY4 

ll,Z 
BEEP 
WTY16 

IS IT A LINE FEED 
HO 

J LIHE_FEED 

J IS IT A IELL 
HO 

1--- BELL 
SET UP COUHT FOR IEEP 
SOUHO THE POD BELL 
TTY_RETURH 

CRT_IIODE,KJ--"ODEJ lAHJI "ODE I 
NTYIO J HO, SllP 2 BYTE CODE HAHDLIHO 

TTY_IST_CHAR,CX 
ex.ex 
NTY6 

Al, OIOH 
WTYlO 
Al,DFDH 
WTYIO 
AL,OADH 
WTY5 
AL,ODFH 
WTYIO 

Ut,IL 
TTY!lST_CHU,AX 
WTY 6 

AL,OUH 
WTY7 
AL,OFCH 
WTY7 
AL,07FH 
WTYI 

TTY,,IST,.CHAR,O 
SHO.T w,no 

CX,CRT_COLS 
ex 
DL,CL 
NTY9 

AX 
IX 

TTY_lST_CHAR 
TTY_lST_CHAR,t 

RESTORE 15T IYTE OF 2 BYTE CODE 
1ST BYTE OF 2 BYTE CODE HAS IEEH SET I 

J YES 

1ST BYTE OF 2 BYTE CODE? 
HO, GO TO WRITE OHE CHARACTER 

HO, GO TO WRITE ONE CHARACTER 

YES 

NO, GO TO WRITE ONE CHARACTER 

1--- CHARACTER IS 1ST BYTE OF 2 IYTE CODE 
; SET COLOR 
; SAVE 1ST BYTE OF 2 IYTE CODE AND SET FLAG 
; RETURN; WRITE PROCESS IS PENDIHO 

1--- CHARACTER MUST IE 2ND BYTE OF 2 IYTE CODE 
2ND BYTE Of 2 BYTE CODE I 

I HO 

HO 

YES 

;--- IGNORE 1ST BYTE 
; RESET FLAG OF 1ST IYTE 
; GO TO WRITE ONE BYTE 

;--- WRITE 2 IYTE CODE 
CHECl COLUIIH IOUHDARY 
ADJUST FOR COIIPARE 
IS COLUIIH AT END OF LINE I 
HO 

SAVE 2ND BYTE OF 2 BYTE CODE 
SAVE FOREGROUND COLOR 

SAVE 1ST IYTE OF 2 BYTE CODE 
CLEAi FOR RECURSIVE CALL 

AX,OEIOH + • ' 1 (AHl=OEH, WRITE SPACE 
VIDEO VIDEO 1,0 

Bl, IH PAGE HUKIEI 
IH,BH 
IX,1 1 COHVERT TO WORD OFFSET 
OX,IIX+OFFSET CUR50R_P05Hl ; GET CUl50l POSITION 
TTY_IST_CHAR 

IX 
AX 

AX 
IX 
AX, TTY_IST CHAR 
IL, AH -
AH,OAH 
CX,l 
VIDEO 
IX 

~lY_IST_CHU,O 

AH,2 
VIDEO 
AX 

AH,10 
CX.1 
VIDEO 

OL 

I RESTORE ZHD IYTE DF 2 IYTE CODE 

RESTORE FOREGROUND COLOR 
I RESTORE 2HO BYTE 
;--- WRITE 1ST BYTE OF 2 IYTE CODE 

SAVE 2ND BYTE OF 2 IYTE CODE 
SAVE CDLOR 
GET 1ST BYTE OF 2 IYTE CODE 
SET COLOR OF 1ST IYTE 
(AH)=OAH, WRITE CHARACTER AT CURRENT cu•soa 

I WRITE ONE CHARACTER 
VIDEO 1'0 

1 RESTORE COLOR OF ZHD IYTE 

RESET FLAG OF 1ST IYTE 
IHCREIIEHT ROW 

FUNCTION OF SET CUR50R POSITION 
DO IT 

l RESTORE 2HD BYTE 1--- WRITE THE CHAI TO THE SCREEH 
I WRITE CHAR OHLY 
I OHL Y ONE CHU 
I WRITE THE CHU 
;•-- POSITION THE CURSOR FOR HEXT CHAR 

Dl,IYTE PTI CIT COLS l TEST FOR COLUIIH OVERFLOW 
N!Yll -, SET_CURSOI 

DL,Dl 
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1 COLUNH FOR CURSOR 
1--- llHE FEED 
I IOTTOH OF SCREEN! 
1 HO, SET CURSOR IHC 
1--- SCRO[L REQUIRED 
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IHI 14 DZ 
nu CD 10 

nae AO 000 I 
IHF 24 OF 

IHI lC 04 
nu 72 04 

1''5 12 FF 
IH7 El 10 

UH 
19'9 14 H 
!HI CD II 

IUD ao lE 110 I 11 
nu 72 Ol 

nu ao E4 77 
IU7 
IU7 U FC 
ltU 
nu 11 OUI 
IUC 21 c, 
nAE U l6 1346 I 
1H2 IA U HU I 
nu FE CA 
IHI 
IHI CD 11 
nu 
nu 51 

IHI Cl 

UIC 
UIC FE C6 
UIE 
IHE un 
ltCI El F6 

nc2 
UC2 U D2 
nu H Fl 
l9C6 FE Cl 
UCI El F4 

UCl 

ltCA 

1'CA 55 

ltCI IA 26 HU I 
ltCF AO 000 R 
ltD2 U lE 00'2 I 
nD6 II EC 
ltDI USE II 

ltDI SD 
ltDC Cl 

ltDD 

"DY AH,Z 
INT VIDED J SET THE CURSOR 

1--- DETER"INE VALUE TD FILL WITH DURING SCROLL 
"DY AL,CRT

0
"0DE J GET THE CURRENT "ODE 

AND AL,KJ_ FF J "ASK KJ IIT OFF 
CIIP . AL, GRAPHICS IH ALPHA "ODE! JC WTYIZ YES, READ ATTRIBUTE 
XOR IH,IH FILL WITH IACKGROUHD 
J"P SHORT WTYU SCROLL-UP 

IITYU1 1--- READ ATTRIBUTE PIOV AH,1 
IHT VIDEO J READ CHARIATTR AT CURRENT CURSOR 
CIIP CRT_"ODE,KJ_"ODEJ KJ "ODE! JI WTYI l J HO 
AHD lH,HAN_"AU J "ASK KJIIT Off IITYU, 
"OY IH,AH J STORE IN IH IITYU1 
"DV AX,601N J SCROLL OHE LINE SUI cx,cx ; UPPER LEFT CORNER NOV DH,CRT ROWS I LOWER RIGHT ROW NOV gt,IYT( PTR CRT_COLS ; LOWER RIGHT COLUIIN DEC 

WTYl51 
INT VIDEO I SCROLL UP THE SCREEN WTY161 
POP AX RESTORE THE CHARACTER 
RET I RETURN TD CALLER 

1--------------------------------- SET HEW CORSOR POSITION IITY17, 

IITYU, DN 

AH,2 
WTYl5 

I NEXT ROW 

I ESTABLISH THE HEW CURSOR 

1--------------------------------- llCK SPACE IITY19, 
OR 
JE 
DEC 
J"P 

DL ,DL 
WTYII 
DL 
WTYII 

; ALREADY AT EHD OF LINE 
1 SET_CURSDR 
1 HO -- JUST "DYE IT IACK 
I SET_CURSOR 

WRITE_TTY EHDP 

,-------------------------------------------------1 
I 
I 
I 
I 
: 
I 
I 
I 
I 
I 
I 
I. 
I 

VIDEO STATE 
------------ INT IOH, (AHi • 15 IOFHl 
RETURNS THE CURRENT VIDEO STATE IN AX 
INPUT 
OUTPUT 

HONE 

AH: MUNIER OF COLU"HS OH THE SCREEN 
AL: CURRENT VIDEO "ODE 
IH: CURRENT ACTIVE DISPLAY PAGE 

CALL 
VOLATILE 

HONE 
NGHE 

1------------------------------------------------ASSUNE CStCODE, DS1DATA 
YIDEO_STATE 

PUSH 

PROC 

IP 
HEAR 

I SAVE IP 

""oovv AH,IYTE PTR CRT_COLS I OET HU"IER OF COLU"HS 
AL,CRT NDOE I CURRENT "DOE 

IIOV IH,lCT!VE_PAGE I GET CURRENT ACTIVE PAGE 
IIOV 
IIOV 

POP 
RET 

IP,SP 
IIP+F_IXI,IX 

IP 

SET FRANE POINTER 
SET RETURN IX 

RESTORE IP 
RETURN TO CALLER 

VIDEO_STATE EHDP 

;-------------------------------------------------------1 
I 
I 

I 
I 
I 
J 
J 
I 

SET_PlLLETTE 
------------ IHT ION, AH: 16 llOHl 
THIS ROUTINE WRITES THE PALETTE REGISTERS 

INPUT AH : CRT IIODE l"lSKEOl 
AL : 0 SET PALETTE REGISTERS 

IIH) = VALUE TO SET 
IIL> : PALETTE REGISTER TO SET IOOH-OFHl 

Al : 1 SET IORDER COLOR REGISTER 
IIH) : VALUE TO SET 

Al : 2 SET All PALETTE REGS AHO BORDER RED 
Es,ox POINTS TO A 17 IYTE LIST 

IYTE O - 15 ARE VALUES FDR PALETTE 

OUTPUT HONE 
IYTE 16 IS THE VALUE FOR THE BORDER REO 
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19DD 

19DD 50 
19DE Ea IDFC R 

19EI n F• 
19El l6• ae o a 

19E7 n F2 

19EI Ea , ... R 

19EC ID 06 
19EE EE 
19EF l2 CO 
l9Fl EE 

19F2 51 
19Fl .. co 
19FS ,. DA 

19F7 lC 02 
19F9 ,. IC 

19FI 77 ]C 

19FD 10 02 
19FF El OD 

IAOI 
IAOI IA Cl 
UO] 2, OF 
IAOS oc ID 

U07 ID FC II 
lAOA 15 02 

!AOC ,. u 
1A0£ 
UDE EE 
UDF .. c, 
!All EE 

UIZ ]2 co 
lAU EE 
UIS El 22 

U17 
U17 17 ID 
Ult 
Ult SA C7 
lAU ao FC II 
UIE 15 02 

IA20 H 0A 
U22 
UZ2 EE 

UZl 26, .. " U26 EE 

U27 " Ula FE C7 
!A2A ao FF 21 
UZD 7Z EA 

UZF ID 02 
!All EE 

Ul2 261 ., °' UlS EE 
Ul6 AZ DOU I 
!Al9 
1Al9 u 26 no 1 
U]D El 0929 R 

IUO El IDD6 R 
14'l Cl 

uu 

CALL 

VOLATILE 

EHULE_VGIZ 
EHABLE_VG2 
WAIT_VERTRET 
SET_SUPREG 

AX,IX,DX,Sl,ES 

I HOTE, PALETTE REGISTERS ARE WRITE OHLY. 
,----------------------------------------------- -ASSUME CS:CODE, DS:DATA, ESrYIDED_RA" 

SET_PALLETTE 

PUSH 
CALL 

$PL11 

SPL21 

SPLSo 

NOV 
"ov 

"av 
CALL 

"ov 
OUT 
XDR 
OUT 

POP 
OR 
Jl. 

C"P 
JE 

JA 

"ov 
AHD 
OR 

c"' 
JHE 

XOR 

OUT 
NOV 
OUT 

XOR 
OUT 
JIIP 

"OV 

"°v 
C"P 
JHE 

XOR 

OUT 

"OV 
OUT 

IHC 
IHC 
CIIP 
JI 

NOV 
OUT 

"OV 
OUT 
"OV 

"OV 
CALL 

CALL 
RET 

PROC NEAR 

AX 
EHAILE_VOl2 

Sl,SP 

I SAVE AX 
EHAILE 10TH VOi AND ¥02 

ES,SS,CSI ♦F ES) I GET SEO FRO" STACX 
ASSU"E ES,IHDETE'"IHATE 

SI,DX 

WAIT_VERTRET 

AL ,PCSUPfR 
DX,Al 
AL.AL 
DX,AL 

AX 
AL,Al 
SPL I 

AL,2 
SPLl 

5PL5 

Al. !XIORD 
SHOU SPLZ 

AL,IL 
AL, OFH 
Al,IXPAlET 

AH,OIH 
SPL2 

AL,IOIOI 

DX,AL 
Al.lH 
DX,AL 

Al,Al 
DX,ll 
SHORT SPLS 

IH, IXPALET 

Al,IH 
AH, OIH 
SPL•I 

Al, IOIOI 

DX,Al 

A\, IYTE PTR 
DX,AL 

SI 
IN 
IH,20H 
SPL, 

AL,IXIORD 
DX,Al 

OFFSET IH SI 

1 WAIT UHTIL VERICAl IETIACE 

CLEAR SUPERl"'OSE CONTROL REGISTER 
FOR SET PALETTE 

IESTORE AX 
SET PALETTE REG? 
YES, GO DO IT 

I SET All REGS? 
YES, GO DO IT 

SET IORDER COLOR REG! 
ND, DON'T DO ANYTHING 

;--- SET IORDER COLOR REGISTER 
I SET BORDER COLOR REG HUNIER 

:--- SET PALETTE REGISTER 
GET DESIRED REG HUIIIER IN AL 
STRIP UNUSED IITS 

I "AKE lHTO REAL REG HUftlER 

,,o X 201 X 1, CO\DR? 
I HO 

ftAP TO REAL REG HUftlER 

SELECT REG 
I GET DATA IH Al 

SET HEW DATA 

SET REG I SO DISPLAY W1llKS AGAIN 

1--- SET All PALETTE REGS AND IOROER REG 
IH lS REG COUHTER 

REG ADDRESS IN Al 
,,o X 2DD X 16 COLOR! 
HQ 

I "AP TO REAL REG MUNIER 

I SELECT IT 

ES,[SII :GET DATA 
I PUT IN VOA REG 

NEXT DAT A IYTE 
NEXT REG 
LAST PALETTE REG! 
HO, DO NEXT ONE 

SET IDlDER REG 
SELECT IT 

AL,IYT, PTR es,1sr1 1 GET DATA 
OX,Al PUT IN VGA REG 
CRT_PALlETTE,AL SAVE IN RAft 

AH,SUP!PCR 
SET_SUPREG 

EMAIL E_VG2 

RESTORE SUPERl"POSE CONTROL IEOISTER 

£HAILE VIDEO GEHARATER 2 
I ALL DOH£ 

SET_PALlETTE ENDP 

,-----------------------------------------------------------; 
WAIT_VERTIET WAIT VERTICAL RETRACE 

THIS RGUTIHE WAITS UHTIL A VERTICAL RETRACE IEOIH 

INPUT HGHE 
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uo 
!U4 U UDA 
1•47 EC IA'1 
!AU 2' .. 
uo 75 Fl 

U4C 
EC !UC 

uo Z4 ll 
U4F 74 Fl 

U51 cs 
usz 

U52 

1A'2 cs 
1us 

USS 

USS 55 
IA54 II EC us, IE 4' II 

us, n nu R 

IUC H 10 
U5E u un t 

uu 5D 
un cs 
IAU 

I OUTPUT NONE 
I VOlATllE Al,DX 
I 

1-----------------------------------------------------------
WAIT_VERTRET PROC HEAR 

IIOV DX,VGA_CTl I SET VOA COHTROl PORT 
WAI1Vl• 

I GET VGA STATUS IN Al,DX 
AND Al,VElTRET I IN VERTICAL RETRACE? 
JHZ WAI1YI I YES, WAIT FOR 11 TO GO 

WA1TYZ1 
IH Al,DX GET VGA STATUS 
AND Al,VERTRET IN YERITCAl RETRACE? 
JZ WAITVZ HO, WAIT FDR IT 

RET 

WAIT_YERTRET EHDP 
,-------------------------------------------1 
1 HO_GPERATION INT lDN, AH : 17,U 
I ------------1--------------------------------------------ASSUIIE CS1CODE, DS1DATA, ES•YIDEO_RAII 

NO_OPERATIOH 

RET 

NO_OPERATlOH EHDP 

HEAR 

,-----------------------------------------1 
; FONT PATTERN IHT 10H, AH = 1' 

AWAY 

THIS ROUTINE ACCEPTS OR RETURNS FOHT PATTERN FROll/lN USER AREA 

lHPUT 

OUTPUT 
; 
l CALl 

' ; 
; VOLATILE 
l 

Al =o REQUEST IASE-FOHT 
Al :aoH REQUEST BASE-FONT WITH FULL CHARACTER BOX 
Al =4DH WRITE FONT PATTERN FROl1 USER AREA TO GAIJI RAIi 

ex = lHTERHll CODE FOR REQUESTED FOHT 
FOR HANKAKU-FOHT (CH):O 

IX = OFFSET OF DATA AREA FOR FONT 

DS = 

NORIIAL-BOX FULL-BOX 
-16Xl6 ; SZ BYTE 56 IYTE 
-1,xa ; 16 BYTE II IYTE 

DATA SEGIIEHT 

FONT PATTERN 

CHECK_ROSS_CHAR 
FOHT 

AX, ex, SI ,DI. ES 

,--------------------------------------------ASSUIIE CS:CODE, DS1DATA, ES1YIDEO_RAII 

FOHT_PATTERH PROC HEAR 

PUSH IP I SAYE IP 
110V IP,SP ; SET SP TO IP 
110V ES,[BP+F_ESI l GET SEGIIENT VALUE FR011 STACK 

ASSUIIE ES:lNDETER111NATE 

CALL CHECK_ROSS_CHAR I CHECK AND CONVERT RDSSIAN CHARACTER 

110V DH,KJ 110DE INDICATES KJ IIODE 
CALL FOHT - PERFOR11 FOHT FUNCTION 

POP 
RET 

IP RESTORE IP 
RETURN TO CALLER 

FOHT_PATTERN EHDP 

,-----------------------------------------' 

; 
l 
I 
l 
l 
l 
; 

FONT 

TklS ROUTINE ACCEPTS OR RETURNS FONT PATTERN FROl1/IN USER AtEA 
INPUT 

AL •D REQUEST IASE-FONT 
AL •IOH REQUEST llSE-FOHT WITH FULL CHARACTER BOX 
AL =\OH WRITE FOHT PATTERN FROl1 USER AREA TO APA 
ex= 

OH: 
Es,ax 

OS : 

lHTERHlL CODE FOR REQUESTED FONT 
FOR HAHKAKU-FONT (CHl=O 

CRT ~ODE 
= DATA AREA FOR FOHT 

HORIIAL-BOX 
-16Xl6 ; 3Z BYTE 
-1,xa l 16 BYTE 

DATA ~EGIIEHT 

~-78 

FULL-BOX 
56 BYTE 
II IHE 

• 



I OUTPUT IE5rlX) = FONT PATTERN 
I 
I CALL :=!:u-~g~ I 

' EHULCKJRO" 

' ~~~~~ CvRAtl I 

VOLATILE lX,CX,Sl,DI,ES 
I , ... ________ .., _______________________ 

ASSU"E CS1CODE ,DSaDATA 

1A6l FONT PROC NEAR 

1AU 52 PUSH DX SAVE CURRENT DX U6\ 1E PUSH DS SAVE CURRENT DS 
U65 50 PUSH AX SAVE REGISTERS uu Ea 1DIO R CALL EHAILE_VG1 I EHAILE VIDEO GENEXATER 1 
U69 52 PUSH DX I SAVE DX uu IA 03DA "OV DX,VGA_CTL GET GATE ARRAY ADDRESS 
U6D FOHTI I 
1A6D EC 1N Al,DX SEE STATUS REGISTER 
U6E z~ oa AND Al, VERTRET IH VERTICAL RETRACE! 
1170 H Fl JZ FOHTI I NO, WAIT UNTIL IT CO"ES 
ll7Z SA pop DX 1 RESTORE DX 

U73 El IDD6 R CALL EHAILE_Y02 1 ENABLE VIDEO GENERATER 2 
1176 51 POP AX 

IA77 El uaa R CALL EHAILE_KJRO" I EHAILE KJ•RO" 
117A .. Et "OV AH,AL SAVE FUNCTION TO AN 
ll7C 24 7F AND Al, 7FH "ASK FULL IOX FLAG OFF 
U7E ao Ft 41 C"P AH,\OH WRITE FONT PATTERN? 
1111 H so JE FONT! YES 

:----------- REQUEST FONT PATTERN !AU 3C 00 CIV' AL,O REQUEST FONT ! 
11as 75 H JNE FONTll 

1117 so PUSH AX SAVE REQUESTED FUNCTION 
11aa 51 PUSH ex I SAVE 1NTERHAL COOE 
1119 II Cl "ov AX,CX 
UII El 1101 R CALL CVTCR GET KJ RO" SE6"ENT ADDRESS 

A$SUl1E DS,!NDETER"INATE UIE IE DI "°v DS,AX SET CHARACTEl PATTERN ADDRESS TO OS 1190 33 F6 XOR SI,51 CLEAR FOR ROW 0 U9Z n Fl "ov O1,IX SET PATTERN RETURN ADDRESS 
1U4 s, PoP ex 1 RESTORE INTERNAL CODE 
IU5 DA ED OR Ctl,CH 1 2 IYTE CODE I 1U7 75 12 JNZ FONT3 lES 
UH •• FE 11 t"P ~~M~t-"ODE KJ GRAPHICS "°DE! lUC 73 23 JAE YES 
IUE ., 0008 "ov ex.a REPEAT COUNT FOR ANK 1Ul IE 0001 "DV Sl,1 OFFSET FOR ANK 1AA4 SI PoP AX 1AA5 ao E4 7F AND AN,7FH "ASK FULL IOX FUO OFF 1ua so PUSH AX 
!AU El It J"P SNORT FDNT7 I CONTINUE 
uu FONU, 1--- GET LEFT PART FONT OF Z IYT! COD£ lAAI ., 0111 "ov cx.u I SET ROW HU"IER OF CHARACTER IOX UAE FOMH1 
1UE AD LDDSW GET ONE ROW lUF 24 7F AND AL,KJ"ASU "ASK OFF CONTROL IIT Ull u STOSI PUT LEFT PART OF OHE ROW 1AIZ E2 FA LOOP FONT4 REPEAT UNTIL EXHAUST LEFT PART 
1Al4 51 POP AX RESTORE FUNCTION UIS 50 PUSK AX SAVE IT UH F6 C4 II TEST AH,I0H FULL CHARACTER IOX? IABt 74 03 JZ FOHT5 NO 
UII 33 CD XOR A.X,AX 
!AID Al STDSW SET I FOR FULL IOX 1AIE fOHU, 
IAIE IE Hll "0~ 51, I SET OFFSET FOR R!GNT PART 
UCl FONT6r 1--• GET FONT Of l llTE CODE DR RIOMT PART UCI ., 001D "OV cx.u 1 SET ROW NU"IER OF CHARACTER IDX UC4 FONT11 
1AC4 AD LOOSW GET OHE ROW !ACS u STOSI PUT RIGHT PART OF ONE ROW 
IAC6 EZ FC LOOP FONT7 REPEAT UNTIL EXHAUST lEFT PART 
IACI 5a POP AX I RESTORE FUNCTION UCt F6 C4 II TEST AH,SOH FULL CHARACTER IOX I 
IACC 74 n JZ FOHTI I HO 

1ACE 33 co XDR AX,AX 
UDO Al STDSW SET D FOR FULL aox 
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UOI 
IADI D ZI 

t:g~ 11 F9 F040 

:~g~ !f n F07E 
UDD 77 IC 

IADf DI El 
IHI 11 El OSFE 
IAE5 II C9 1100 

IAU 06 
IHA If 

IAEI II FS 

UEO IE Cl 

lHF SS Ff 

Ufl U HU 
IAF< 
Uf4 AC 
UFS U H Of 

llfl U 
llf9 EZ F9 
llfl 
llfl El 118' R 

llfE If 
UFF 5A 
1100 cs 
IIDI 

1111 

1111 uu 
1113 75 07 

1115 DI EO 
1107 DD IDOi 

IIU El 35 

IIIC 
IIDC SD 8110 
IIDF 7Z 20 
1111 lD 8121 
111' 7'0& 

111'° lD 810 
111' 72 Zl 
1111 lD U73 
IIIE 77 DA 
1820 
1120 DI ED 
1122 25 lfFE 
1125 ID UDO 
1128 El 17 

uza 
ll2l SD FD41 
112D 72 IF 
112F lD F07E 
11)2 77 U 

IIH DI ED 
IIU 25 DSFE 
us, OD UDO 
IISC El 13 

IISE 
USE 18 IOU 
18'I 
11'1 Cl 

1142 

FOHTI• 
JIIP SHORT FOHTU J EHD 

FOHTh 

FONTIO • 

FOHT11 • 

FONT 

CKP 
JB 
CIIP 
JA 

SAl 
AHD 
OR 

PUSH 
POP 

KOY 

KOY 

XOR 

1----------- WRITE FOHT PATTERN 
ASSUKE DS•DATA 

CX,EXT_CHAR_l 
FOHTll 
CX,EXT_CHAI\._H 
FOHTll 

ex, 1 
CX,DSFEH 
CX,HDDH 

J IH EXTERHAl CHARACTER RANGE T 
J HO 

' ; NO 

ADJUST FOR CHARACTER PATTERN ADDRESS 

FORCE 'lDDDl' TO IISB 

ES J SET SOURCE SEG11ENT 
DS ; 

ASSUIIE DS:IHOETERIIINATE 
SI, BX ; SET SOURCE OFFSET 

Es.ex J SET DESTIHATIOH SEG11ENT 
ASSUKE ES•IHDETERIIIHATE 

DI,DI J SET DESTIHATIOH OFFSET 

110V CX,1' J SET HUIIBER OF ROW 

lODSB GET lEFT PART OF OHE ROW 
IIDY AH,DS: [SI+15l GET RIGHT PART OF OHE ROW 

STOSW STORE OHE ROW 
lOOP FOHTIO REPEAT All ROW 

CAll EHABlE_YRAII J EHABlE VIDEO RAK 

POP 
POP 
RET 

EHDP 

DS 
DX 

ASSUl1E DS,OATA 
J RESTORE DS 
; RESTORE DX 

,-----------------------------------------
CYTCR 

THIS ROUTINE CONVERT CODE TO KJ-ROII ADDRESS 

INPUT AX : IHTERHAl CDDE FOR REQUESTED FONT 

OUTPUT AX = SEGl1EHT ADDRESS DF KJ-ROK 

CAL l HONE 
YOLATilE HONE 

,--------------------------------------------ASSUIIE CS•CODE, DS:DATA, ES•YIDEO_Rltl 

CYTCR PROC HEAR 

OR AH,AH J Z BYTE CODE? 
JHZ CYTCRl ; YES 

;--- 1 BYTE CODE 
SAl AX, 1 J ADJUST FOR CHARACTER PATTERN ADDRESS 
OR AX,IDODH J FORCE 'IDDDDDO' TO 11SI 

JIIP SHORT CYTCR5 I EHD 

CYTCRI: ,--- Z BYTE CODE ER T 
CIIP ~~f~~2ss_l_LOW I IH REGEN CODE RANGE OF ROSSIAH CHARACT 
JB 1 HO 
CKP ~~T~:gss_L_HIGH J 
JBE J YES 

CKP AX,JISI L IH JU 1 RANGE T 
JB CYTCR4 - HO 
CIIP ~~T~~~l_H JA HO C¥TCRZ, 

FOR CHARACTER PATTERN ADDRESS SAL AX,l ADJUST 
AHD AX, SFFEH 
OR AX,&DOOH FORCE '10' TO KSI JIIP SHORT CYTCRS EHD 

CYTCRS, ;--- EXTERNAL CHARACTER CKP AX,EXT CHAR L IH EXTERNAL CHARACTER RANGE T JI CYTCR4- - HO CIIP AX,EXT CHAR H 
JA CYTCR4- - NO 
SAl AX, 1 ADJUST FOR CHARACTER PATTERN ADDRESS AHO AX,OlFEH 
OR AX,&IDDH FORCE '10001' TO 1159 JKP SHORT CYTCR5 END 

CYTCR41 

CYTCR5, 
IIOY AX,OFFSET WHITE_IOX J SET WHITE BOX 
RET 

CVTCR EHDP 
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11'2 

11•2 11 F9 UDO u,, 72 lC 
11•a al F9 1120 
lHC 77 06 

n•E 11 Cl 0340 
1152 El 10 

115• 
115• 81 F9 azoo 
1858 72 OA 
115A Bl F9 a221 
115E 77 o• 
1160 &l Cl 0270 
110 
1u• Cl 

1165 

nu 
1165 II Ft .... 
1169 72 lC 
1161 II Ft 100 
ll6F 77 °' 1171 II Et no 
1175 El II 

1177 
1177 11 Ft IOI 
1171 7Z 0A 
117D II Ft 101 
1111 77 u 
1113 II Et 1271 
1117 
1117 Cl 

IHI 

uaa 
uaa so 
)189 5) 
UIA 52 
uaa lE 

lllC El 0000 E 

1aa, El llE• R 

lHZ .. OlPF 

J--------------------------------------
1 

CHECK_ROSS_CODE I 
I 
I THlS ROUTlHE TRAHSLATE REGEH CODE TO ROSSlAH CHARACTEI CODE 

' I 
I 

INPUT ex= 
OUTPUT ex= 

I CALL 
I YOLATlLE 
I 

2 BYTE REGEN CHARACTER CODE 

2 BYTE CHARACTER CODE 

HOHE 
HONE 

1------------------------------------------
CHECK_ROSS_CODE PRDC HEU 

CIIP CX,RROSS_l_LOW CHECK LOWER CASE OF ROSSIAH CHARACTER 
JI RCODEZ HO 
CIIP CX,RROSS_L_HIGH 
JA RCODEl HO 

ADD ex. ROSS L LOW - RROSS_L_LOW I TRANSLATE 
JIIP SHORT RC05E2 

RCODEl, CHECK UPPER CASE OF ROSSIAN CHARACTER 
CIIP CX,RROSS_U_LOW 
JI RCODH NO 
CIIP ~~o~:gss_U_HlGH JA HO 

ADD CX,ROSS_U_LOW • 
RCDDE2• 

uoss_u_LDW I TRANSLATE 

RET 

CHECl(_IQSS_CODE EHDP 

J--------------------------------------------------1 
CHECK_ROSS_CHAR 

THIS ROUTlNE TRANSLATE RDSSIAN CHARACTER CODE TO REGEN CDDE 

I 

IHPUT ex= 
OUTPUT ex= 
ClLl 
VOLATILE 

2 BYTE CHARACTER CODE 

2 IYTE REGEH CHARACTER CODE 

HONE 
HONE 

i---------------------------------------------------
CHECK.,_ROSS_CHAR PROC HEAR 

CIIP CX,ROSS_L_lOW CHECK LOWER CASE OF ROSSIAN CHARACTER 
JI RCHARZ HO 
CIIP CX,ROSS_L_NlGH 
JA RCHARI I HO 
SUI 
JIIP 

CX,ROSS L LDW - RROSS_L LOW 
SHORT R'fHIIZ -

I TRANSLATE 

RCNAl11 CHECK UPPER CASE OF ROSSIAN CHARACTER 
CIIP CX,ROSS_U_LOW 
JI RCHARZ I NO 
CIIP ~~.l~~S_U_HIGH JA I NO 

SUI CX,ROSS_U_LOW -
RCNUZ, 

11oss_u_L011 I TUNSUTE 

RET 

CHECl(_ROSS_CHAR ENDP 

1------------------------------------------I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

THlS ROUTlNE EHAILES KJ-RON 

INPUT 
OUTPUT 
CALL 

YOLATIL! 

HONE 
NOHE 
DDS 
DISAll~IHT 
~~~:LE_ HT 

,-------------------------------------------
EHAlll_KJRO" PRDC HEAR 

PUSH AX 
PUSH ax SAH REOIUES 
PUSH DX 
PUSH DS 

CALL DDS I POINT DATA AREA 
ASSU"E DS•DATA 

CALL DISAllE...lHT DISAllE All INTERRUPT 
DURlNG YRAN ~HD KJ-RON SWITHING 

NOV DX,SXOIUSE ADDRESS OF ADDRESS CDNTRGlLEl 
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!19S U 1937 
El !E22 I 119& 

UH 11 DAl7 
El IEZZ R IUE 

llU U 0710 
11A' El lEZZ l 

llA7 c, 06 a,Sl R FF 

llAC El !IEC I 

IIAF IF 
1110 SA 
1n1 SI 
1112 SI 

llll Cl 

118' 

111, 

118' so 
UIS Sl 
1116 sz 
1117 IE 

1111 u on, E 

1111 El IIE4 I 

IIIE IA OIFF 
IICI II OHO 
11" El IE22 I 

IIC7 11 0917 

IJCA ID lE 01,c Roa 
IICF 72 Dl 

1101 II Ull 
IID\ 
UD, Ea IE22 l 

IID7 C6 0\ OlSl l ti 

IIDC El IIEC I 

IIDF IF 
UED lA 
IIEI SI 
IIE2 n 
IIEl Cl 
ue, 

ue, 
uE, SD 

IIES FA 
IIH ID 11 
IIEI E6 AO 

IIEA SI 
UEt Cl 

IIEC 

"DV IX,SIYRA"l•lOOH + VRA"l OFF 
CAll DUT_GA l DlSAlrE VIDEO RA" 1 

"av IX,SIVRA"Z•lOOH + VRA"2_0FF 
CALL OUT_GA I DISABLE VIDEO RAft 2 

"av IX,SIKJRO"•lOOH ♦ lJRQ" ON 
CALL OUT_GA I EHAILE KANJI ROl1 

"av lJR011_STAT,TRUE I KJ-RO" FLAG OH 

CALL ENULE...,IHT I EHAILE INTERRUPT 

POP 05 
POP DX 
POP IX RESTORE REGISTERS 
POP AX 

RET 

EMAILE...,KJRO" EHDP 

,------------------------------------------
' l ENAILE_VRA" 
I 
; THIS ROUTINE ENABLES VIDEO RA" 

INPUT HONE 

' OUTPUT NOHE . CALL DDS 
l DISAILE_INT 
I EHAILE_INT 
; VOLATILE HONE 
l 
,-------------------------------------------
ENAILE_YRA" 

PUSH 
PUSH 
PUSH 
PUSH 

PRQC 

AX 
IX 
DX 
DS 

HEAR 

SAYE REGISTERS 

CALL ODS ; POINT DATA AREA 
ASSU"E DS,DATA 

EVRMl• 

CAll 

"av 
"OY 
CALL 

"av 
C"P 
JB 

"DY 

CALL 

"av 
CALL 

POP 
POP 
POP 
POP 

RET 

DISULE_IHT 

DX,SXOHASE 
ax. S&KJRO"•lDOH 
OUT_GA 

DISABLE All INTERRUPT 
DURING YRAl1 AND KJ-RO" SWITHIHG 

1 ADDRESS OF ADDRESS CONTROLLER 
♦ KJROl1_0FF 
I DISABLE KAHJI ROl1 

IX,SIVRA"l•IOOH + YRA"I_ON 

CPU_PAGE,YRA"2_PAGE I VIDEO RA" 1 ? 
EVRAl11 I YES 

IX,S&YRA"2•1aaH + VRA"2_DN 

DUT_GA 

ENAILE_INT 

DS 
DX 
ax 
AX 

EHAILE VIDEO RA" 

I ENABLE INTERRUPT 

RESTORE REGISTERS 

EHAllE_vu" ENDP 

1------------------------------------------
' DISULE_INT 

THIS ROUTINE DISALES All INTERRUPT 

I 

IHPUT 
OUTPUT 
CALL 
VOLATILE 

HOHE 
NOHE 
NOHE 
NOHE 

,-------------------------------------------
DISAllE_INT PROC NEAR 

PUSH AX 

CLI 
110¥ 
OUT Al,DISAILE H"I 

Nl11_PORT,Al 

POP AX 
REI 

DISAILE_IHT EHDP 

A-82 

I DISABLE INTERRUPTS 
DISABLE HHI ANO HOLD REQUEST 



llEC 

IIEC 50 
llED IE 

!IEE Ea DODD E 

UH F6 06 0355 R FF 
l&F6 75 OS 

!IF& ID ao 
UFA E6 AD 
UFC Fl 
UFO 
IIFD IF 
IIFE sa 
IIFF CJ 

ICDD 

ICDO 

!COO El !DID R 

!CDl 0A CD 
!CDS H OF 

IC07 so 
lCDB El n,o R 
lCOI aA C7 
lCDD E& IC7D R 

!CID sa 
ICll El 0961 R 
IC1' El 65 

ICU 
ICU lC 02 
1c1a 7l u 
ICU u 26 DlO -IClE aA C7 
IC20 DO EO 

J------------------------------------------1 
l 
I 
I 
I 
I 

EHABLE_IHT 

THIS RDUTIHE EHABLES ALL IHTERRUPT 

IHPUT 
OUTPUT 
CALL 
VOLATILE 

HOHE 
HOHE 
DOS 
HOHE 

----------------------------------
EHABLE_IHT PROC NEAR 

PUSH AX 
PUSH DS 

CALL DDS l POINT DATA AREA 
ASSUNE DS,DATA 

TUT 
JHZ 

BEYHTIELIPITR IEP_CTRL,TRUE I INTERRUPT ENA&LEL PROHIIIT ! 
1 YES, DO HOT EHAILE 

EHBLII • 

NOV 
OUT 
ST! 

POP DS 
POP AX 
RET 

ENAILE HNI 

EHABLE INTERRUPTS 

EHAILE_IKT EHDP 
; ------------------------- -----
' 

; 

' I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SUPERINPOSE IHT !OH, AH= ZO 11,H> 

THIS ROUTINE COHTROLS SUPERINPOSE FUHCTIOH 

IHPUT 

OUTPUT 

CALL 

AL : D SET NODE OF VIDEO GEHERATER I 
IH : , lZDXZOO , COLOR (ANO 
IH = 5 RESERVED 
IH = 6 RESERVED 
BH: 7 HOT VALID 
BH = & 160X200 16 COLOR 
BH:, JZOXZOO 16 COLOR 
IH = A ,,oxzoo, COLOR 
IH =1, l20X200 'COLOR 
IH :15 RESERVED 
IH =16 RESERVED 
BH =17 NOT VAIID 

(AHK> 
<AHKl 
(ANl> 
(lJl 

IH =II 16DXZOO 16 COLOR !KJ) 
BH =19 lZOXZOI 16 COLOR llJ) 
IH =IA 6•0X200, COLOR (lJ) 

AL: I SET SUPERINPOSE 
IH' 0 OFF 
IH : 1 DH 

AL: 2 SET FORGROUHD PAGE 
IH ' 0 VRAN-1 

Al: l SET TRANSPARENT PALETTE REGISTER 
IN: PALETTE RIGISTER HUNIER 
SET SUPERINPOSE NOOE 

AL ' ' BH 'D: PRIORITY 
BH : 1, XOR 
IH = 21 AHO 
BH : J, OR 

HDNE 

ENAI\E__VGl 
ERASE ~CURSOI 
SUP SET NOOE 
APP!AR_5CURSOR 
OUT GA 
ENAiLE._VOZ 

AX,IX,CX,DX,Sl,Dl,ES 

,--------------------------------------------------------ASSUME CS:CODE, DS1DATA, ES,VIOEO_RAN 

SUPERllll'OSE PROC HEAR 

CALL EHAI\E..VGI I SELECT VIDEO OEHERATER 1 

OR AL ,Al SUPERINPDSE NODE SET! 
JHZ SIPI HO 

PUSH AX SAVE CURREHT CRT NODE 
CALL ERASE_SCURSOR ERASE SOFTWARE CURSOR 
NOV Al,IH SET NODE TO Al 
CALL SUP _SET_NQOE SET MODE OF VIDEO GEHERATER 

PDP AX RESTORE CRT NODE 
CALL APPEAR SCURSQR APPEAR SOFTWARE CURSOR 
JNP SHORT !tP7 EHO 

SIPI t 
CHP Al, 2 SUPERINPOSE OH/OFF FUCTIOH 
JAE SIP2 I MO 

1--· AL'l SUPERINPOSE OFFIOH 

I 

! 

NOV AH,SUPIPCR I GET LAST VALUE OF SUPERIN. COHT. REG. 
NOV AL,IH I GET VALUE 
SHL AL,l 1 SHIFT TO TR~HSPAREHT Ill POSITIOH 
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Appendix A. 

IC22 
IC2S 
IC27 
JC29 
IC2C 
IC2E 
IClO 

1Cl2 
ltl2 
ICl• 

ICU 
ICH 
IClC 
IClF 
1c,1 
1c•l 
ICU 
ICU 
ICU 

1c,c 

ao E• FD 
2• 02 
OA c" 
A2 03'7 R 
&A DI 
17 06 
El 3' 

lC Ol 
7l 16 

u n n,1 R 
IA C7 
ao E• FE 
2• 01 
u er. 
AZ 01'7 I 
U DI 
17 06 
El IF 

1c,c 77 °' 
1C4E IA OF 
ICSO 17 05 
IC52 El IF 

1cs• 
1cs• ic o, 
IC56 75 21 

ICSI DO E7 
!CSA DO E7 
ICSC AO Ol'7 R 
IC5f 2, Ol 
lC61 DA Fa 
IC6l aa lE ,i,1 R 
ICU IA Df 
ICU 17 06 
ICU 
ICU f6 Cl 12 
IC6E 75 Ol 
ICH IO El 01 
IC7l 
IC7l IA OlDA 
IC1' El IE22 R 
IC79 
IC79 El IDD6 R 

IC7C Cl 

IC70 

IC70 

IC7D FF l6 Ol55 R 
ICU ao OE 1355 R FF ICU El UH R 
ICU 50 
ICU 1, 7F 
ICBC .. Fa 
ICIE 2, EF 

ICU lC o, 
lCH 72 11 
ICH lC 17 
IC96 7' 20 
IC,& lC 0A 
ICU 77 IC 

IC,C U 26 DllB R ICAO ao H OF ICAl ID FC 02 

SI'2, 

SI'5• 

SIP6, 

SIPJt 

AHO 
AND 
OR 
110V 
IIOV 
110V 
Jl1P 

Cl1P 
JAE 

110V 
IIOV 
AHO 
AND 
OR 
IIOV 
110V 
11DY 
JIIP 

JA 

110V 
11DV 
Jl1P 

CIIP 
JHE 

SAL 
SAL 
11DV 
AND 
DR 
11DV 
11DV 
11DV 

TEST 
JHE 
AND 

110V 
CAll 

CALL 

AH, HOT TRAHSDH 
AL, TRAHSOH 
Al,AH 
SUPIPCR,AL 
ll .. Al 
IH,PCSUPER 
SHORT SIP5 

AL, l 
SIPl 

AH,SUPIPCR 
A.L,BH 
AH,HOT FDREVRAII 
AL, FOREYRAl1 
AL.AH 
SUP!PCR,AL 
ll,AL 
IH, PC SUPER 
SHORT SIP5 

SIP4 

IL,ltf 
IH, PCT RP ALT 
SHORT SIP6 

Al.~ 
SIP7 

IH, 1 
IH.t 
AL,SUPIPCR 
AL,ODDOOOIU 
IH,AL 
SUPIPCR,IH 
ll,IH 
BH,PCSUPER 

BL, TRAHSDH 
SIP6 
IL, FOREVRAl1 

g~i-~~~-cn 
EHAILE_VGZ 

IIAS~ TRANSPARENT Ill OFF 
GET TRANSPARENT BIT 
SET TRAHSPAREHT BIT 
UPDATE IY HEW VALUE 
SET IT TO BL 
SET REG. ADDRESS OF SUPERIII. CONT. REG. 

;--- AL=2 SET FDRGOUHD PAGE 
, GET LAST VALUE DF SUPERIII. CDHT. REG. 
I GET VALUE 

11ASK FORGROUHD BIT OFF 
GET FDRGROUHD Ill 
SET FORGROUHD Ill 
UPDATE BY HEW VALUE 

I SET IT TO BL 
SET REG. ADDRESS OF SUPERIII. CONT. REG. 

; SET SUPERl11PDSE 11DDE FUNCTION!, YES 

;--- Al=l SET TRANSPARENT PILETTE REGISTER 
; SET TRANSPARENT PALETTE HU111ER TO ll 
; SET REG. ADDRESS DF TRANSPARENT PALETTE 

: SET 5UPERIIIPOSE 11DDE ! 
; MO 
1--- AL=4 SET SUPERil1PDSE IIDDE 

ADJUST POSITION 
ADJUST POSITIOH 
GET LAST VALUE DF SUPER!"• CONT. REG. 

I 11ASK TRAHSPAREHT BIT OFF 
SET SUPERIMPOSE 110DE Ill 
UPDATE IY HEW VALUE 

I SET IT TO IL 
SET REG. ADDRESS OF SUPER!". CONT. REG. 

SET SUPERll1P05E OH! 
YES 

l MASK "ODE COHTRDL IITS FDR SUPERltlPDSE OFF 

GET 110 ADDRESS OF VIDEO GATE ARRAY 
OUT IX TO GATE ARRAY 

SELECT VIDEO GEHERATER Z 
RET 

SUPERIIIPDSE EHDP 

ALL DOHE 

,-------------------------------- --- --
SUP _SET_IIDDE 

THIS ROUTINE IHITIALIZES THE ATTACHKENT TO 
THE SELECTED 11DDE FOR SUPERI"POSE 
THE SCREEH IS BLANKED. 

INPUT AL : nODE SELECTED !RANGE 4-4) 

OUTPUT HOHE 

CALL DISAILE_IHT 
SfT_pALETTE4 
SET PALETTE16 
VGA-RESET 
ENABLE VG! 
EN4BLCVG2 
SET_SUPREG 
EHABlE_!HT 

VOLATILE AX,IX,CX,DX,Sl,DI 

;-------------------------------------------ASSUIIE CS:COOE, DS,04TA, ES,VIDEO_RAII 
SUP _SET _KODE 

PUSH 
OR 
CALL 

PUSH 
AND 
KOV 
AND 

CKP 
JB 
CMP 
JE 
C"P 
JA 

IIOV 
AND 
CMP 

PROC HEAR 

WORD PTR IEP CTRL 
BYTE PTR IEP:CTRL,TRUE 
D!5ABLE_INT 

SAVE INTERRUPT ENABLE PROHIBIT 
PRDHIIIT INTERRUPT EHAILE 
DISABLE HARDWARE INTERRUPT 

AX 
4L,7FH 
IH,AL 
AL,OEFH 

AL,<t 
SSETIIZ 
Al, 7 
SSETMl 
Al,OAH 
SSETK2 

AH,CRT 110DE2 
AH,KJ OFF 
AH,2 -
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SAYE INPUT IIODE OH STACK 
MASK REGEH HOH CLEAR FLAG 
SET INPUT 110DE TO IH 
NASK KJ BIT DFF 

1•-- CHECK FOR VALID MODES 
I NOOE 0-l IS INVALID 
I CHECK FOR VALID 110DES 

MODE 7 IS INVALID 
UNDER OBH ! 
HO, INVALID 

IHATIOH ;--- CHECK VALID SUPERIHPOSE COMB 
I GET CRT NODE OF VIDEO PROCESSOR-2 
I KISK KJ BIT OFF 
I CURRENT MODE IS HIGH BAND! 



lCU 72 0A 

ICAa ao FC 04 
ICU 72 OF 
ICAO aa FC 09 
ICIO 73 OA 
IC12 
ICIZ 
1ca• 
ICB6 

3C 09 
73 02 
El 10 

ICI& 
ICB& 5& 
ICU Et IOID R 

ICBC 
ICBC 3C 09 
ICBE 72 F& 

ICCO 
ICCI 
ICC3 
ICC5 
ICC6 

ICC& 
ICC& 
1cc, 
ICCI 

50 
E• ,2 
,a oa 
5& 
75 FO 

50 
IA E7 
U F& 

ICCO E& 1A44 R 

ICOO 32 CO 
!CO2 EE 

IC03 
IC06 
ICO& 

AO 0330 R 
2• F7 
EE 

IC09 59 

ICOA F6 06 03FC R FF 
ICOF 75 2E 

ICEl 
ICU 
ICE• 
ICE6 

1CE7 
ICE9 
ICEC 
ICEF 
ICFl 
!CF• 

1CF6 
ICF9 
ICFI 
ICFE 

1000 

1002 

110 o, 
EE 
32 co 
EE 

.. 10 
II 0210 R 
ao Ft o, 
74 II 
ao Ft 15 
,. oc 

ao Ft aa 
,. 11 
&Q Ft 09 
,. oc 

El OD 

1D02 &o FD 06 
1D05 75 oa 
1001 ea 0535 • 
IDOA El 03 

IDOC 
IOOC El 15'5 R 

IDOF 
IDOF II C7 

1011 
1013 
1015 

1017 
1D1' 
1019 
IOIC 
IDIF 
1D21 
1D23 
1D2' 

13 ,o 
lC 09 
72 oz 
I) co 

IA OlOF 
AO OOIA R z• )F 
DA Cl 
EE 
AZ OOIA R 

1D27 El 05H R 

1 D2A 
1D2C 
1D2D 
1D31 
1D33 

1D34 
1036 
IDH 
IDll 
1D3D 

IO DI 
EE 
2Eo &A O U z• OF 
EE 

BO 03 
EE 
2Eo IA 47 03 
24 OF 
EE 

SSET"5• 

SSE!Mo 

JI 

C"P 
JI 
CMP 
JAE 

C"P 
JAE 
JMP 

C"P 
JI 

PUSH 
IN 
TEST 
POP 
JHZ 

PUSH 
MDV 
MOY 

CALL 

XOR 
OUT 

MDV 
AHO 
OUT 

PUP 

TEST 
JHZ 

MOY 
OUT 
XOR 
OUT 

"ov 
"ov 
CMP 
JE 
CMP 
JE 

~p 
JE 
CMP 
JE 

J"P 

C"P 
JHE 

CALL 
JMP 

CALL 

"DV 

"ov 
CMP 
JC 

"ov 
NOV 
NOV 
AHO 
OR 
OUT 
NOV 

CALL 

MOY 
OUT 
MOY 
AHO 
OUT 

NOV 
OUT 
NOV 
AND 
OUT 

SSETNI 

AH,4 
SSET"3 
AH,9 
SSETM) 

AL,9 
SSETNZ 
SHORT SSETN4 

AL,9 
SSETNZ 

AX 
AL,PORT C 
Al, EXP64K 
AX 
SSETNZ 

AX 
AH,IH 
DI,AX 

WA IT_ V ERTR ET 

Al,Al 
DX,AL 

I HO 

CURRENT NOOE IS HIOH IANO f 
YES 
CURRENT NOOE IS HIGH IAHO f 

1 YES 
;- CURRENT MODE IS LOW IAHD 
I CHECK LOW IAHD 
I NODE CONFRICT 
I OK 

RESTORE AX 
BREU 

;- CURRENT "GDE IS HIGH IAHD 
CHECK HIGH IAHD 
MODE COHFRICT 

SAVE AX 
GET DATA FROM PURT-C 
6•K EXPANTIOH INSTALLED f 
RESTORE AX 
NO 

SAVE CURRENT CRT "ODE AND SETTING IIODEIIUSlED> 
SAVE MODE IN AH 
SAVE MODE IN DI 

1 WAIT UNTIL VERTICAL RETRACE 
;-----TURNOFF VIDEO 
I SET VGA REG 0 

SELECT IT 

Al,CRT "ODE SET21 GET LAST NODE SET 
Al,HOT-VIDE~EHI ; TURN OFF VIDEO 
DX,Al I SET IN OATE ARRAY 

1----- SET DEFAULT PALETTES 
I GET CURRENT CRT "ODE AHO SETTING IIODE ex 

SSUSPERT"E~S_PAL,TRUE1,. SET PALETTE IS SUPRESSEO ! 
, YES, SKIP 

AL,PCSUPU 
DX,AL 
Al,AL 
OX,Al 

I CLEAR SUPERINPOSE CONTROL REGISTER 
FOR SET PALETTE 

AH,PCPALET I 
IX,OFFSET PLTC4t; 
tl,4 

SET PALETTE REG Q 
POINT TO TAILE ENTRY 
CHECK FOR 4 COLOR NODE 

SSET"5 
CL,$ 
SSET"5 

Cl,& 
SSET"6 
Cl,9 
SSETN6 

SHORT SSETN7 

CH,HH 
SSElM7 

SET PALETTE4 
SHOil SSETN7 

YES, JUMP 
I CHECK FOR 4 COLOR "ODE 

YES JUMP 

CHECK FOR 16 COLOR NODE 
YES, JUIII' 

I CHECK FOR 16 COLOR NOOE 
J YES, JUNft 

I SKIP SET PALETTES 

2 COlUR "OOE ! 
NO, SKIP SET PALETTES 

l SET PALETTE 4 COLOR 

SET_PALETTEU I SET PALETTE U COLOR 

AX,DI 

ll,40H 
AL,UH 
SSETN& 

IL, OCQH 

DX,PAGREG 
Al,PAGDAT 
Al, 3FH 
Al,BL 
DX,Al 
PAOOAT,Al 

VGA_RESET 

1----- SET UP MO I NI IN PAUREO 
I GET CURRENT "ODE 

SET UP FOR 16K REGEN 
"ODE USE 16K 
YES, JUNP 

1 SET UP FOR 32K REGEN 

SET PORT ADDRESS OF PAGREO 
GET LAST DATA OUTPUT 
CLEAR "Q l "l IITS 
SET NEW IITS 
STUFF IACK IN PORT 
SAVE COPY IN RA" 

1--- EHAILE VIDEO AHO CORRECT PORT SETTINO 
I RESET VGA 

Al,PCPALET" I SELECT PALETTE "ASK REOISTER 
DX,Al ; SET IT 
AL,CSo[IX+PCPALETNI 
Al,QFH ; NASK EXTRA DATA OFF 
DX,AL SET IT 

AL ,PCMODEZ I SELECT "ODE REGISTER Z 
OX, AL ; SET IT 
Al,CS,CIX+PCNODEZl 
AL,OFH I MASK EXTRA DATA Off 
DX,AL I SET IT 
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Appendix A. 

lDlE IA 2' 1347 II 
IDH u nz, 1 

ID4S El 100, II 

ID•a EC 
10•, BO II 
1041 EE 
1D4C u onz 11 
IDH oc lO 
lDSl EE 

lDSZ nu 
10s• aa 2, OllD II 

lDSI E• 61 
lDSA Z4 Fl 
lOSC uu 
lDSE U Fl 
ID60 nu 

1D'2 33 FF 

1D'4 SA 
10,s ao E2 II 
!DU JS IS 

IDU a, ZOii 

lC o, 1D6D 
1D6F aa aaao 
lDlZ 7Z OS 

DI El 1D14 
1D1' El 1D'5 I 
1D19 
1D7' IE CO 
1D71 ll CO 
1D10 Fl/ 0 

lDJF 
lDJF El 1011 I 

lD&Z IA OlDA 
1D1! EC 
101, lZ CO 
1011 EE 
IOU AO 0330 I 
101C EE 

101D 
1000 IF U OlS5 I 
1091 Ea IIEC I 

lDf' Cl 

IDU 

lDU 

IOU U 26 OOU I 
1D9' ZS llll 
10,c DO EC 

10,e Sl 
IDIF II lE 0015 I 

IDll SI 
IDH II II 
IDAI Dl El 
IDAa s, 
IOU &O EF 21 
IDAC Ol El 
IDAE SI 

IDAF Cl 

1011 

"ov 
CALL 

CALL 

IH 
"DV 
OUT 
NOV 
OR 
OUT 

"DV 
"ov 
IH 
AND 
OUT 

"DV 
MV 

XOR 

POP 
AHO 
JHZ 

"ov 
CNP 
"ov 
JC 

SHL 
CALL 

AH,SUPIPCR 
SET_SUPREO 

EHAILE_VG2 

AL,DX 
Al, IXPALETII 
DX,Al 
Al ,PALETTE IIASK 
Al, YRAIIIEHi 
DX,Al 

RESTOER SUPERIIIPOSE CONTROL REGISTER 

I EHAILE VIDEO GATE ARRAY 2 

I INSURE ADDRESS STATE 
I SELECT PALETTE IIASK REG 
I SET IT 
I GET LAST VALUE OF PALETTE "ASK REGISTER 
I SET V-IA"l EHAILE IIT 
I SET IT 

AX,SI I PUT IIODE SET & PALETTE IN RAIi 
CRT_"DDE_5ETZ, AH 1----- SETUP PGRT I 
Al,PORT. I GET CURRENT VALUE OF a2ss PORT I 
Al,HOT fORT_I_ALPHA I SET UP GRAPHICS IIODE 
PORT_l,Al I STUFF IACK IN a2ss 

Sl,Dl 
AX,Sl 

Dl,Dl 

DX 
Dl,IOH 
SSETlllO 

CX,1192 

Al, UH 
AX,REGEN_START 
SSET119 

ex, 1 
GET_DIRSEG 

I SET IIDDE TO 51 
I GET IIOOE IACK 

1--- Fill REGEN AREA WITH ILANK 
I SET UP POINTER FOR REGEN 

GET ORIGINAL INPUT IACK 
HO CLEAR OF REGEN ! 
SKIP CLEARING REGEN 

I HU"IER OF WORDS TO CLEAR 

I REQUIRE lZK IYTE REGEN! 
SET 5EGl1EHT OF 16K REGEN IUFFEI 
HO, JUIIP 

SET 16K WORDS TO CLEAR 
GET SEGIIEHT OF 32K REGEN 

5SE7"'' 
"OV ES,AX SET REGEN SEGHEHT 
XOR AX,AX Fill FOR GRAPHICS IIODE 
REP STOSW Fill THE REGEH BUFFER WITH llAHlS 

SSETIII01 
CALL 

"ov 
IH 
XOR 
OUT 
IIOV 
OUT 

1----- EHAILE VIDEO 
EHAllE_VGl 1 EHAILE VIDEO GATE ARRAY 1 

~t:~~A_cn 
AL,AL 
DX, AL , 
Al, CRT_IIDDE_SETZ; 
DX,Al I 

SET PORT ADDRESS OF VGA 
INSURE ADDRESS IIDDE 

SELECT VGA REG 0 
GET IIDDE SET VALUE 
SET IIODE 

SSETl111: 
POP 
CALL 

WORD PTR IEP CTRL;RESTORE INTERRUPT ENABLE PROHIIIT FLAG 
EHAILE_IHT - J ENABLE INTERRUPT IF IT IS HOT PROHIBITED 

RET 

SUP _SET_IIODE ENDP 

,------------------------------------------1 
I 
I . 
I 
I 
I 
I 
I 
I 
I 
I 

GET_DIRSEO 

THIS ROUTINE DETERHIHE DIRECT ADDRESS 
SEGl1EHT OF ¥-RAHi IIIAIH RAIi) 

INPUT 
OUTPUT 
CALL 
VOLATILE 

D5 = DATA SEGIIEHT 
AX= SEGl1EHT VALUE 
HONE 
HONE 

1-------------------------------------------
GET_DIUEG PROC HEAR 

IIOV AH,PAGOAT GET COPY Of PAGE REOS 
AND AX,CPUREG • 110H ISOLATE CPU REG E 
SHR AH,! SHIFT TO IIAKE INTO SEGIIEMT YALU 

PUSH IX SAVE IX 
IIOV IX, TRUE_IIEII GET IIEIIORY SIZE 

PUSH ex 
IIOV CL,6 
SAL IX,CL 
POP ex ADJUST FOR SEG11ENT VALUE 

SUI IH, OOIDDIDOI 
ADDRESS TO TOP 121' OR AH,IH SHIFT VIDEO RAN POP IX RESTORE IX 

RET 

GET_DIRSEG ENDP 

:------------------------------------------
1 EHAILE VGl 
I -

THIS ROUTINE EHAILES VIDEO GENERATER I 
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lDIO 

IDBO 50 
1D11 53 
1012 52 
IOU 1E 

1D14 EB 0000 E 

1D17 EB 11E4 R 

!DU u OIFF 
1D1D n 1D71 
IDCO El IE22 R 

1DC3 n ICFI 
lDC6 El 1E22 R 

10c, C6 06 0354 R 01 

1DCE El UEC R 

1DD1 IF 
lDD2 5A 
1D03 5B 
100, 51 

1DD5 Cl 

1DD6 

10D6 

1D06 50 
1DD7 H 
IDOi 52 
1DD9 lE 

1DDA El 0000 E 

lDDO El UE4 • 
10EO IA GIFF 
IDES II IC71 
1DE6 El lE22 R 

IDE• II IOFI 
IDEC E& 1£22 • 
1DEF C6 06 0354 R OI 

1Df4 EB UEC R 

IDF7 lf 
1DFI 5A 
1Df9 51 
IDFA 51 

lDFI cs 
lDFC 

lHPUT HOHE 
OUTPUT HOME 
CALl DlSAllE INT 

; EHAILE_YKT 
I OUT GA 
I YOUTilE HOHE 
I 
,------------------ -----------------
ENAllE_YGl PRGC KEAR 

PUSH AX 
PUSH IX SAYE REGISTERS 
PUSH DX 
PUSH OS 

CAll ODS I POIKT DATA AREA 
ASSUIIE DS1DAU 

CAll DISULE_IHT I DISAllE All IKTElRUPT 

IIOY OX,SXOUASE I ADDRESS OF ADDRESS COHTROllER 
IIGY 1x,sasxo21•100H 

: ~~;::r~•:IDEO GEHERATER 2 CALl OUT_GA 

IIGY IX, SISX02Al!IOH ♦ SXOZA OH 
CAll OUT_GA EHAILl VIDEO GEHERATER 1 

ll<lY YG_SllT, YGl_GN SET VIDEO GEHETAETER 1 ON 

CALL EHAllE_IHT I EHAllE INTERRUPT 
POP DS 
POP OX 
POP IX RESTORE REGISTERS 
POP AX 

RET 

ENAllE_YG1 EKOP 

i-----------------------------------------1 
I EHAllE_VG2 . 

THIS ROUTINE EHAllES VIDEO GEHERATER 2 

IHPUT 
OUTPUT 
tAll 

YOlATllE 

EKULE._YG2 

PUSH 
PUSH 
PUSH 
PUSH 

CUl 

CAll 

PRDC NEAR 

AX 
IX SAYE REGUTERS 
DX 
OS 

DDS I POINT DATA AREA 
ASSUIIE DS•OATA 

DlSAIL E._I HT I DISAllE All INTERRUPT 

IIOY DX, SXOIIASE ; ADDRESS OF ADDRESS CONTROLLER 
IIOY IX,SISXD2AM100H + sxoa OFF 
CAll OUT_GA I DISAllE VIDEO GEHERATER I 

IIOY • ax,sasxo21•100H sxoza DH 
CAll OUT_OA I EHAILl VIDEO OEHERATEl 2 

NOY YG_STAT, Y02_0H SET VIDEO GEHERATER I 

tALl EHAILE._IHT I EHAILE INTERRUPT 

POP OS 
POP DX 
POP IX lESTOER REGISTERS 
POP AX 

RET 

ENAILE_VG2 EHDP 

,-----------------------··--·-----------··· 

I 
I 
I 

EHAllE_VGU 

THIS ROUTINE ENAILES VIDEO GEHERATER 1 AND 2 

INPUT 
OUTPUT 
CALl 

VOLATILE 

NOHE 
HOHE 
DHADlE....IHT 
EHADlE_lHT 
OUT GA 
HOHr 

1-------------------------------------------
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Appendix A. 

1DFC 

JDFC 51 
1DFD 5l 
IDFE 5Z 
JDFF IE 

1EIO El DIDI E 

I Ell El UE4 l 

U OJFF 1£06 
1Eot U ICFI 
IEOC El JEZZ R 

II IDFt 1EOF 
JEIZ El IEZZ l 

IEIS C. 01 1354 l 02 
IEIA El UEC R 

JEJD JF 
JEJE SA 
IEIF SI 
1£20 sa 

JEZ1 cs 

JEZZ 

1EZZ 

JEZZ EC 

HZl SA Cl 
lEZS EE 
IEZ6 IA CS 
JEZ& EE 
JEZ, Cl 

IEZA 

IEZA 

IEU II 16 ISIA l 
1EZE &l IE 04& l 
lElZ U DI 
IEH 74 IS 
1£56 51 
lEll II OE ll51 l 

IESI SO FC D4 
IElE )S 15 

IEO Ea IEIA l 
IEO El ll 
!EH 
IE~5 Ea D611 l 
IE~& 
IHI s, 
1£0 32 Da 
IEU 
1£41 a, IE Dl5D R 

ENAILE...VGU PROC NEAR 
PUSH AX 
PUSH ax SAVE REGISTERS PUSH DX 
PUSH DS 

CALL DDS 1 PDIHT a1os DATA AREA 
ASSU"E DS,DATA 

CAll DISULE_IHT ; DISABLE All IHTERRUPT 
IIOV DX,SXGl!ASE 1 ADDRESS OF ADDRESS CONTROLLER IIDV ax,S&SXDZA•JOOH ♦ SXOZA ON 
CALL OUT_GA I EHABLE VlOEO GEHERATER 1 
IIDY 1x,sesxo21•100H + 

:~::~e°~IDED CAll OUT_OA I GEHERATER Z 
IIOY VG_STAT,YGJZ_ON SET FLAG CALL ENAILE_IHT EHAILE IHTERRUPT 
PDP DS 
PDP DX 
POP IX I RESTORE REGISTERS POP AX I 

RET 

ENAILE_VG12 EHDP 

,------------------------------------------I 
: 
I 
I 
I 
I 
I 
I 
I 
I 
: 
I 
l 
I 
I 

OUT_GA 

THIS ROUTINE OUTPUT ADDRESS/DATA TO GATE ARRAY 
INPUT IH : 

IL : 
DX: 

OUTPUT NOHE 

CALL NOHE 

IHTERHAL ADDRESS 
DATA TO WRITE 
ADDRESS OF GATE ARRAY 

VOLATILE AL 

,---------------------------------------
OUT_GA PROC NEAR 

IN Al,DX I SYNC TO ADDRESS STATE 
110V AL,IH 
OUT OX,AL I WRITE INTERNAL ADDRESS 110V AL,IL 
OUT DX,Al WRITE DATA 
RET 

DUT_GA EHOP 

,---------------------------------------------------1 
1 SET_AlT_CTYPE INT IIH, AH: IIH 
I -------------1· 

I THIS ROUTINE SETS THE ALTERNATE CURSOR VALUE 
I 
I INPUT AH: CURRENT CRT NOOE I 11ASKED ) 
I ex = CURSOR VALUE CH-START LINE, Cl-STOP LINE I 
I OUTPUT HONE 
I 

I CAll WRITE_AL T CURSOR 
I WRIT E_GCUJiSOR I 

I VOLATILE IX,DX,DI 
I 

1----------------------------------------------------ASSUNE CS,CODE, DS,DATA 
SET_ALT_CTYPE PROC HEAR 

NOV DX,ALT_CURSOR_POSN1 GET CURRENT CURSOR POSITION 
110V IL,AC PRESENT GET ALTERNATE CURSOR PRESENT FLAD OR IL,IL-

ALTERNATE CURSOR PRESENT 1 JZ SACU HO 
PUSH ex 

SAVE NEW CURSOR NODE IIOV CX,ACURSOR_NODE GET OLD CURSOR NODE 
CNP AH,GlAPHICS I GRAPHICS NODE I JAE SACTl I YES 
CALL 
JNP WRITE_AlT CURSOR1 

SHORT Slcrz ERASE CURRENT ALTERNATE CURSOR 
SACTl, 

UCTZ, CALL WRITE_GCURSOR I ERASE CURRENT ALTERKATE GRAPHICS CURSOR 
POP ex 

RESTORE NEW CURSOR MODE XOR IL,IL SAcn, 
CLEAR AlTERKATE CURSOR FLAG NOV ACURSOR_IIODE,CX 

I SAVE HEW GRAPHICS CURSOR NODE 
A-88 



lEH ao FC D4 
1E52 73 D5 

1EH El 1E9A II 
1E57 El 04 

1E59 
1E59 El 0611 R 
1E5C u 
1ESD 
1E5D II 1E 0541 I 

1E61 C3 

1E62 

1EU 

1E62 II OE 155D I 

1E66 
1E6A 
1E6C 

1E6E 
IE6F 
1E73 
1E76 

aA IE 0341 I 
0A DI 
H 15 

52 
U 16 150 I 
aa Fe o• 
73 D5 

1[78 ea IEtA R 
1E71 El OS 

1E7D 
1E70 £1 0611 It 
1EIO 
1E&O 5A 
1EB1 32 DI 
I Ell 
1El5 at 16 134A I 

1El7 ao FC 04 
1EU 73 05 

1E8C Ea 1Etl I 
lEIF El 04 

IEU 
IEU El 0611 I 
lE'4 0 
IE'5 
1Et5 II IE Ol•I I 
1E'9 Cl 

lUA 

lUA 

IEtA F6 C5 ZO 
1E90 75 36 

lE9F 83 Ft 11 
IEAZ 75 51 

C/1P AH,OUPHICS GRAPHICS IIODE f 
JAE SACT4 YES 

CALL WJtlTE_ALT_CURSDRI WRITE HEW ALTERNATE CURSOR 
mP SNORT SACT5 I 

SACT41 
CALL WRITE_GCURSOR WRITE HEW GRAPHICS CURSOR 
DEC IX SET ALTERHATE CURSOR FLAD 

SACT5t 
IIDV AC_PRESENT,IL I SET ALTEHATE CURSOR FLAD 

RET 

SET_ALT_CTYPE EHDP 
.--------------------------------------------

INT 1DH, AH: 12H 

THIS ROUTINE SETS THE ALTERNATE CURSOR POSITION TO THE 
HEW X-Y VALUES PASSED 

INPUT 

OUTPUT 

CALL 

AH: CRT IIODE IIIASKEOl 
OX= ROW,COLUIIH OF NEW CURSOR 

NOHE 

WRITE ALT CURSOR 
WRITE:GculfsDR 

VOLATILE IX,CX,DI 

SET_ALT_CPOS 

IIOV 

IIOV 
OR 
JZ 

PUSH 
IIOY 
CIIP 
JAE 

CALL 
JIIP 

SACPOSl1 
CALL 

SACP0S2, 

SACPOSl• 

POP 
XOR 

IIOV 

C/1P 
JAE 

CALL 
JIIP 

SACPOS4t 
CALL 
DEC 

SACPOS5• 
IIOY 
RET 

SET_Al T_CPDS 

NEAR 

CX,ACURSOR_IIGOE I GET ALTERNATE GRAPHICS CURSOR IIOOE 

ll,AC_PRESENT 
ll,ll 
SACPOSl 

GET ALTERHATE CURSOR PRESEHT FLAG 
ALTERHATE CURSOR PRESEHT ! 
HD, SKIP ERASE OLD CURSOR 

1 SAVE HEW CURSOR POSITION 
GET OLD ALTERNATE CURSOR POSITION 

J GRAPHICS "ODE? 
YES 

WRITE_ALT,CURSORI WRITE ALTERHATE CURSOR 
SNORT SAC 052 

WltlT£:..CICURSOR I WRITE ALTERNATE CURSOR IH GRAPHICS 

DX RESTORE HEW CURSOR POSITION 
9L,IL l CLEAR ALTERNATE CURSOR FLAG 

ALT_CURSOR..,_POSN,DX > SET NEW ALTERNATE CURSOR POSITION 

AN,GRAPNICS 
SACPOS4 

> GRAPHICS IIODE ! 
I YES 

WRITE_ALT_CURSORI WRITE ALTERNATE CURSOR 
SHORT SACPOS5 

WRITE,._(ICURSOI 
ax 
AC_PRESEHT,ll 

ENDP 

MIITE ALTERNATE cu1soa IN OIAPNICS 
SET ALTERNATE CURSOR FLAG FOi OIAPHICS 

ALTERNATE CURSOR PRESENT 

• • • • 
WIITt:_ALT_CUISDI 

' • J 
I 
I 
I 

• I 
J 
J 
I 
I 

• 
• J 

THIS ROUTINE WRITES THE ALTERNATE CURSOR 

INPUT 

OUTPUT 

CALL 

IL• ATTIIIUTf TO IE USED AT ALTERNATE CUISOI POSITION 
KANJI 111 IS "ASKED 

(IF ll=D, USE ATTRIBUTE AT REGEN IUFFEll 
ex. CURSOR "DOE 
DX= aow,COLU"H POSITION TO WRITE 

IL • NEW ATTRIBUTE AT ALTERHATE CURSOR POSITION 
KAHJI 91! IS IIASlED 

(IF HO CURSOR HAS WRITTEN, IL=O) 

FIND_POSN 

VOLATILE IH,DI 

,---------------------------------------------
WRITt:_ALT.CURSOR 

TEST 
JNZ 

CIIP 
JHE 

PROC HEAR 

I CURSOR DISABLED t ~~L~~:soR_DISAtL~ YES 

CX,ILOCX..CURSOR 9LOCK CUISOI f 
WAlTCZ HO 
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Appendix A. 

IEA4 50 
IElS SI 

!EU II CZ 

IEAS n 
!EU 32 EO 
IEAI aA OE 0012 R 
IEAF Ea OOEC R 
IU2 H Fl 
I El• SI 

!EU 26: 81 n 
IEU U DI 
IEIA 1, OS 
!EiC 60 E• aa 
IEBf 0A u 
IECI 

IECI IA FC 
IECl II o, 
IECS DZ CF 

IECl ao E7 77 
IECA 60 n .. 
IECD OA E7 

IECF Al 
IEDO IA DF 

IEDZ s, 
IEOl sa 
IEO• CJ 

IEOS 
IED5 3Z DI 
IED7 Cl 

!EDI 

!EDI 

IEDI ss 
IEO, n U OlU I 
IEOD 81 IE tlH I 

IEEI II EC 
lEEl a, 56 IC 
IEU a, ,e •• 
IEU SD 
IEEA Cl 

IEEI 

PUSH AlC 
PUSH ex SAVE REGISTERS 

"ov AX,DX I SET ROW/COlUnH POSITION 

PUSH IX I SAVE ATTRIBUTE 
XOR CH,CH I SET ACTIVE PAGE TO ex 

I nov CL, ACTIVE_PAGE 
CAlL FINO POSH I DETERnIHE lOCATIOH IN REGEN BUFFER 
nov DI,151 I SET OFFSET TO 01 
PDP IX I RESTORE ATTRIIUTE 

IIDV AX,ES:[Dil GET CODE/ATTR FROII REGEN 
OR ll,ll ATTRIBUTE SPECIFYED? 
JZ WAlTCI HO 
AHO AH,ZEHZ_nux GET KJ IIT 
OR AH,IL SET ATTRIBUTE 

WAL TCII 
1••· REVERSE ATTRIBUTE DF FORE/IAClGROUHD 

IIOV IH,AH SET ATTRIIUTE 10 IH FOR IEVERSE 
IIOV CL,4 SET SHIFT COUNTER 
ROR IH,Cl SWAP HilllE 

AND IH,HAH_"ASK STRIP OFF lJ·IIT 
AND !~:~~HZ_"ASK STRIP FOREtlACKGROUHD COLOR Ill 
DR SET REVERSEO COLOR IIT TO AH 

STOSW WRITE CODEIATTR TO REGEN 
IIOY IL,IH SET HEW ATTRIBUTE 

PDP ex 
POP AX RESTORE REGISTERS 
RET 

WALTCZ, 
XOR IL,IL I CLEAR FLAG 
RET 

WRITE_ALT_CURSDR EHDP 
,----------------------------------------------------
' I 
I 
I 
I 
I 

' I 
' I 
' 

READ_AL T_CURSOR INT IOH, AH: 83H 

THIS ROUTINE READS THE ALTEHATE CURSOR POSITION 

INPUT NOHE 

OUTPUT DX: ROW, COLUIIH OF THE ALTERNATE CURSOR POSITION 
ex= CURRENT ALTERNATE CURSOR IIODE 

CALL HONE 

VOLATILE llC 

1-------------------------------------------ASS~E CS1CODE, DS,DATA 

READ_ALT_CURSDR PROC HEAR 

PUSH IP I SAVE IP 
nov DX.ALT CURSOR POSH 
IIOV CX,ACURSOR_nODE I GET ALTERNATE CURSOR IIODE 

IIDV 
"ov 
IIOV 

POP 
RET 

IP,SP 
[IP+F_DXl,DX 
taP+F _cxl ,ex 
IP 

I SET FRAIIE POINTER 
I SET RETURH DX 
' SET RETURN ex 
I RESTORE IP 

READ_ALT_CURSOR ENDP 
,------------------------------------------1 
I READ_AC_CURREHT FOR KAHA·lAHJI CONVERSION 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

--------------- INT !OH, AH= aaH 

THIS ROUTINE READS THE ATTRIBUTE AND CHARACTER AT THE 
CURRENT CURSOR POSITION AND RETURNS THEIi TO THE CALLER 

IHPUT AH= CURRENT CRT IIODE IIIASKEDl 
DS: DATA SEGIIEHT 
ES= REGEN SEGIIENT 

OUTPUT AL : 
AH= 

CHAR UAD 
ATTRIIUTE READ 

: CALL READ_AC.CURRENT 

1-----------------------------
ASSUNE CS,CODE, DS,DATA, ES:YIDEO RAIi 

;x_,EAD_AC_CURREHT PROC NEAR -
; HOY 
I IH,ACTIVE_PAGE I SET DISPLAY PAGE 

: J111' READ_AC_CURREHT I HANDLE IY HATIVE ROUTINE 
:K.READ_AC_CURREHT EKDP 

; -------------------------
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I 

1EEI 

1EEB 10 FC 04 
IEEE 12 0A 

lEFO F6 C3 .. 
1EF3 75 05 

1EF5 C6 06 0341 
1EFA 

1EFA Et OF3Z It 
1EFD 

1EFD 

IEFD ao FC 04 
IFOO 72 0A 

IFOZ F6 C3 II 
IF05 75 05 

IF07 C6 06 0341 
IFOC 

1FOC Et OF56 It 

1FOF 

lFOF 

lFOP 50 

It 00 

It 01 

1FIO 11 16 034A It 

THIS ROUTIHE WRITES THE ATTRIBUTE AND CHARACTER AT 
THE CURRENT CURSOR POSITIOH 

IHPUT 
AH = CURREHT CRT NODE INASlEDl 
Al = CHAR TO WRITE 
IL = ATTRIBUTE OF CHAR TO WRITE 
DX = ROW/COLUNH FOR WRITE CHARACTER 
D5 = DA TA SEGIIEHT 
ES = REGEN SEGIIEHT 

OUTPUT 
NOHE 

CALL WRITE..AC_CURREHT 

----------------------------------------ASSUnE cs,CDDE, DS•DATA, Es,YIDEO_RAN 

l_WRITE_AC_CURREHT PROC HEAR 

t.WACll 

CIII' 
JI 

TEST 
JHZ 

nov 

AH,GRAPHICS 
lWACI 

=~A~~R_IIT 

J TEXT NODE I 
YES 

XOR WRITE IIT OH I 
J YES 

AC_PRESENT,FALSE, CLEAR ALTERNATE CUISOI PRESENT FLAG 

JIii' WRITE_AC_CURREHTJ HANDLE IY HATIYE IDUTINE 
K_WRITE_AC_CUIRENT EHDP 
,-----------------------------------------

WRITE_C_CURRENT FDR lAHA-lANJI CDHYERSIOH 
--------------- INT IOH, AH: IAH 

J THIS RDUTIHE WRITES THE CHARACTER AT 
J THE CURRENT CURSOR PDSITIDH 
J 
J IHPUT 
J AH• CURRENT CRT NODE IIIASKED) 
J AL= CHAR TO WRITE 
I IL = COLOR OF CHAR !GRAPHICS> 

' 

OUTPUT 

DX= Row,cOLUNH FDR WRITE CHARACTER 
DS = DATA SEGIIEHT 
ES= REGEH SEGIIEHT 

NOHE 

CALL WRITE_c_CUIIENT 

·--------------------------------------------ASSUNE cs,coDt, DS1DATA, ES,VIDEO_RA" 

ll_WIITl:_C_CURREHT HEAR 

CIII' 
JI 

TEST 
JHZ 

NOY 

AH,GRAPHICS 
lWCI 

ll,XOR_IIT 
KWCI 

TEXT IIODE I 
YES 

XOR WRITE Ill ON I 
YES 

AC_PRESENT,FALSE; CLEAi ALTERNATE CURSOR PRESENT FLAG 

JNP WRITl:_C_CURREHT J HAHDLE IY NATIVE ROUTIHE 

ll.WRITE_C_CURRENT EHDP 
1------------------------------------------------
J 
J 
I 
J 
J 
J 
I 
I 
I 
I 
J 
I 
I 
J 
I 
J 
I 
I 
J 

I 
I 
I 
I 

WRITE..,TTY FOR lAHA-KANJl COHYERSIOH 
............. IHT UH, AH z IIEH) 

THIS INTERFACE PROVIDES A TELETYPE lllE IHTERFACE TO THE 
VIDEO CARD. THE IHPUT CHARACTER IS WRITTEN TO THE CUIREHT ALTEINATE 
CURSOR PGSITION, AHO THE CURSOR IS NOYED TO THE NEXT POSITION. 

IHPUT 

OUTPUT 

CAll 

AH• CURREHT CRT NODE INASlEDl 
Al = CHARACTER TO IE WRITTEH 

HOTE THAT BACK SPACE, CAR RET, IELL AHO LINE FEED ARE 
HANDLED AS COMAHDS RATHER THAN AS DISPLAYABLE GRAPHICS 

IH = DISPLAY PAGE 
IL : FGREGRQUHD COLOR 

GRArHICS NODE 

NOHE 

VIDEO 

FDR CHAR WRITE IF CURRENTLY lN A 

VOLATILE IH, CX, DX 

1-------·----~--------------------------------------ASSUNE CS,CODE, DS•DATA 

ll.WR IT I:_ TTY PROC NEAR 

AX I SAYE REGISTER 
DX,ALT_CURSG~POSN J GET CURSOR POSITION 

,--- DX HOW HAS THE CURRENT CURSOR POSITION 

A-91 
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JFl4 F7 06 0544 R FFFF 
!FU 75 17 

IFIC SC II 
!FIE 76 54 
JF2D SC FD 
IF22 73 50 
IFH SC AO 
IFZ6 72 H 
IFZI SC DF 
JF2A 76 41 

IF2C 
IF2C &A el 
IFZE U 0344 R 
lfll El 54 

IFSS 
tfll SC 0 
IFH 72 oa 
lfH SC FC 
1F5' 77 04 
IF51 SC 7F 
IFSD 75 01 

lflF 
IFSF C7 06 0544 R 1001 
IF4S El 2D 

lf47 
1F47 II OE 014A R 
IFO 0 
IF~C SA D1 
1F4E 72 II 

IFSI C7 16 1544 R 0111 
1F56 El ZF 

1F51 
IF51 SI 
IF59 55 
!FSA Al DJ44 R 
IF5D IA DC 
1F5F 14 IA 
IFU It 0101 
IF64 CD 10 
IFU 51 

IF67 C7 16 1544 R 1111 
IF6D FE C2 

IF6F 14 12 
IF71 CD 10 
IFn 51 
IF74 
IF74 H IA 
IF76 19 DIil 
1F7' CD 11 

1F7B FE CZ 
IF7D SA 16 004A R 
IFU 7' 04 

IFll 14 12 
IF15 CD 10 
IF17 
IF17 ,a 

IFa& CS 

IFU 

2111 

ZOU 

lWTYl• 

KWTYZ• 

KWTY5• 

KWTY4, 

KWTYh 

KWTY7 • 

TEST 
JNZ 

Ctll' 
JIE 
CIIP 
JAE 
CIIP 
Jt 
CNP 
JtE 

IIDV 
IIDY 
JIIP 

Cl1P 
JI 
CMP 
JA 
Ctll' 
JNE 

11DY 
JIIP 

IIDY 
DEC 
ci,p 
Jt 

IIDY 
JIIP 

PUSH 
PUSH 
IIDY 
IIOY 
MDV 
110V 
!HT 
PDP 

IIOY 
IHC 

IIDY 
!HT 
PDP 

IIDY 
IIOY 
!HT 

INC 
CIIP 
JAE 

IIOY 
!HT 

POP 

RET 

K_WRITE_TTY 

CODE 

ORO 

ENDS 
END 

K TTY_lST_CHAR,TRUE1 1ST IYTE OF 2 IYTE CODE HAS BEEN SETT 
KWTYZ I YES 

Al, OIIH I 1ST IYTE OF 2 IYTE CODE ! 
KWTY6 I HD, GD TO WRITE DHE CHARACTER 
Al,OFDH ; 
KWTY6 I HD, GD TD WRITE ONE CHARACTER 
Al,OAOH I 
KWTYI I YES 
Al,ODFH I 
KWTY6 I HD, GD TO WRITE ONE CHARACTER 

1--- CHARACTER IS 1ST BYTE OF Z IYTE CODE 
AH, IL ; SET COlDR 
K TTY 1ST CHAR,AX1 SAYE 1ST IYTE OF Z IYTE CODE AND SET FlAG 
SHDRT-KWTi7 ; RETURHI WRITE PROCESS IS PENDING 

AL,D,OH 
KWTY3 
AL,OFCH 
KWTYS 
AL,D7FH 
KWTY4 

1--- CHARACTER IIUST IE ZHD IYTE DF 2 IYTE CODE 
I 2ND IYTE OF 2 IYTE CODE! 
I ND 

' I NO 
I 
; YE$ 

1--- IGNORE 1ST IYTE 
K TTY_ISTiCHAR,01 RESET FLAG OF 1ST IYTE 
SRDRT KWT 6 ; GO TD WRITE ONE tYTE 

CX,CKT_COLS 
ex 
DL,CL 
KWTYS 

;--- WRITE 2 BYTE CODE 
l CHECK COLUMN BOUNDARY 
I ADJUST FDR COMPARE 
> IS CDlUIIH AT END OF llHE T 
; HO 

1--- IN CASE OF WRITE Z IYTE CHAR ON THE END 
I LINE, IT IS IGHDREO 

K TTY_lST CHAR,O; CLEAR FIRST tYTE 
sRDRT KWTY7 1 TERIIIHATE 

1--- WRITE 1ST IYTE OF Z IYTE CODE 
AX l SAYE 2ND BYTE OF Z BYTE CODE 
IX > SAYE COlOR 
AX,KJjTTY_lST_CHAR I GET 1ST tYTE OF Z IYTE CODE 
ll,A ; SET COLOR 
AH,IAH 1 (AHJ=IAH, WRITE CHARACTER AT CURRENT CURSOR 
CX,1 WRITE OHE CHARACTER 
VIDEO VIDEO l/0 
ax RESTORE COLOR 

K~TTY_lST_CHAR,01 RESET FLAG OF 1ST IYTE 
D, l INCREIIEHT ROW 

AH,12H 
VIDEO 
AX 

AH,8AH 
ex, 1 
VIDEO 

DL 

FUHCTIOH OF SET CURSOR POSITION 
00 IT 

; RESTORE 2HD IYTE 
;--- WRITE THE CHAR TO THE SCREEN 
I WRITE CHAR ONLY 
; OHLY OHE CHAR 
l WRITE THE CHAR 
1--- POSITION THE CURSOR FDR NEXT CHAR 

~~T~JTE PTR CRT_~o~:1~ i~:~o:o=D~~LUIIN OVERFLOW 

AH,82H 
VIDEO 

AX 

ENDP 

ZOOOH 
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0000 
OOOD Fl 
0001 IE 
0002 I& 
0005 ae oa 
0007 Al 0010 
OOOA lF 
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oooc 

oooc 
oooc Fl 
OOOD IE 
OOOE 1a 
0011 BE DI 
0013 Al 0013 
0016 IF 
0017 CF 
OQII 

R 

R 

R 

R 

,--- INT 11 ------------------------------------1 EQUIPMEHT DETERMIHATIDH 

IHPUT 

THIS ROUTINE ATTEllPTS TO DETERHIHE WHAT OPTIONAL 
DEVICES ARE ATTACHED TO THE SYSTE/1. 

HO REGISTERS 
THE EQUIP_FLAG VARIABLE IS SET DURING THE POWER OH 

DIAGHOSTICS USING THE FOLLOWING HARDWARE ASSUMPTIONS, 
PORT 62 (0->l) = LOW ORDER IYTE OF EQUIPMENT 
PORT 3FA: INTERRUPT IO REGISTER OF 6250 

BITS 7-l ARE ALWAYS O 
PORT 371 = OUTPUT PORT OF PRINTER -- 1255 PORT THAT 

CAH IE READ AS WELL AS WRITTEN 
OUTPUT 

(AX) IS SET, IIT SIGHIFICAHT, TO INDICATE ATTACHED I,o 
IIT l5,14: HUMBER OF PRIHTERS ATTACHED 
IIT 13 = RESERVED 
IIT 12 = GAME l/0 ATTACHED 
BIT 11,10,9' HUMBER OF RS232 CARDS ATTACHED 
IIT I O = OMA CHIP PRESEHT OH SYSTEM, 1 = HO DIU OH SYSTEII 
III 7,6 : HUMIER Of DISKETTE DRIVES 

00=1, 01=2, 10=3, II=• OHLY IF Ill O : 1 

IIT 5,.: APPLICATlOH MODE FLAG ( 1• EXTEHSIOH O, NATIVE l 

01 - HATIYE MODE 
10 - EXTEHSIOH MOOE 
11 - (RESERVED) 

IIT 3,2: PLANAR RAM SIZE 
IIT I RESERVED 
BIT O : I CIPL DISKETTE IHSTAllEDl 
HO OTHER REGISTERS AFFECTED 

,-------------------------- ------------------- ---ASSUME CS,COOE,DS,DATA 
EQUIPMEHT PROC FAR 

STI 
PUSH 
MOY 
MOY 
MOY 
POP 
IRET 

DS 
AX,DATA 
OS.AX 
~~, EQUIP _FLAG 

INTERRUPTS IACK OH 
SAYE SEG11EHT REGISTER 
ES!All!SH ADDRESSING 

MOYE EQUIPMENT FLAG 
RECOVER SEGNEHT 
RETURN TO CAllER 

EQUIPMENT EHDP 
,--- INT 12 ---------------------------------

~~~g~Y_SIZE_DETERMIHE 
HO REGISTERS 

DUTPUTTHE MEMORY_SIZE VARIABLE IS 
IAXl : HUMBER Of CONTIGUOUS 

SET DURING POWER OH DIAGNOSTICS 

IK BLOCKS OF MEMORY 
.---------------------------------------------ASSUME CS,COOE,DS•DATA 
MEllORY_S!ZE_OETERNIHE PROC 

STI 
FAR 

INTERRUPTS IACK OH 
SAYE SEGMENT 
ESTABLISH ADDRESSING 

PUSH OS 
'10V AX,DATA 
MOY DS,AX 
~g~ ~~,MEMORY_SIZE :i~o~:~u;EGIIEHT 
IRE! ; RETURN 10 CAllER 

NEMORY SIZE DETERNIHE EHDP 
,-- INT I)------------------------------------------------•-------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DISKEll E !ID 
THIS INTERFACE PROVIDES ACCESS 10 lHE 5 1,,• OISKETlE DRIVES 

INPUT · 
(AH>•O RESET DISKETTE SYSTEM 

HARD RESEl TD HEC, PREPARE COIIIUHD, RECAl RE1D OH 
All DRIVES 

(AHl=l READ THE STATUS OF lHE SYSlEN !HlO <All 
DISKETTE STATUS FROM LAST OP'H IS USED 

REGISTERS FOR READIWRITEtVERIFYtfORNAT 
(Dl> - DRIVE HUMBER (0-) ALLOWED, VALUE CHECKED> 

(Ill 6 ,1 ao !RACK DISKETTE ACCESS) 
t , 0 ,o !RACK ACCESS> 

IDHl - HEAD HUNIER (O•l ALLOWED, HOT VALUE CHECKED> 
(CH) - TRACK HUMBER (0-79, HOT VALUE CHECKED) 
(Cll - SECTOR HUMBER (1-9, HDl VALUE CHECKED, HOT USED FOR 

FORMAT) 
(All - HUMBER OF SECTORS (MAX= a, HOT VALUE CHECKED, HOT 

USED FOR FORMAT, HOWEVER, CAHHOT IE ZERO!!!) 
<ES•BX) - ADDRESS OF BUFFER C HOT REQUIRED FOR VERIFY) 

CAHl=2 
CAH>=3 
(AH>•• 
(AH) ,5 

READ THE DESIRED SECTORS INTO NEMORY 
WRITE THE DESIRED SECTORS FRON MENORY 
VERIFY THE DESIRED SECTORS 
FORNAT lHE DESIRED TRACK 
FOR THE FORNAT OPERATIOH, THE BUFFER POINTER 
CES,IX) NUST POINT TO THE COLLECTION Of DESIRED 
AOORESS flHOS FOR !KE TRACK. EACH FIELD IS 
CONPOSEO OF, BYTES, (C,H,R,H), WHERE 
C, TRACK HUMBER, H•HEAD HUMBER, R' SECTOR HUMIER, 
H= HUMBER Of BYTES PER SECTOR (00=128, 01°256, 
02=Sl2, 03•lo2,,). THERE NUST IE OHE ENTRY FOR 
EVERY SECTOR OH THE TRACK. THIS IHFORNATIOH IS USED 
TD FINO lHE REQUESlEO SECTOR DURING READtWRlTE 
•tens. 

DATA VARIABLE•- DISK PDIHlfR 
DOUBLE WORD POIHT£R TO lHE CURRENT SET OF DISKETTE PARAMETERS 

OUTPUT 
AH• STATUS OF OPERATION 

STATUS IITS ARE DEFINED !H THE equates FOR 
DISKETTE STATUS VARIABLE IH THE DATA SEGMENT OF 
THIS MODULE 
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001a 
OO!a Fl 
001' 06 
DOU H 

nu so 

ODlC 5D 
DDID Sl 
DOIE 51 
OOIF IE 
D02D 5, 

DDZI H 
0022 55 
0023 52 
DOZ• BB EC 
0026 EB ODDO E 
002, U OHF l 

ooze ll °' 
OOU U Olli R 
OOll 01 z, DUI R 
DDl5 IA 26 00,1 R 
0D3' aa 66 OF 
ODlC 5A 
OOlD SD 
OOH 5F 
DOlF SE 
oo,o IF 
oo, I 59 
00,2 51 
D04l 51 
OOH &l C4 D4 
GOO 07 
10'8 U FC II 
0041 Fl 
ao,c CA 0002 
oo•F 
DOif 
OOH IA FD 
DOSI BO 26 DOlF l 7F 
0156 U E2 lF 

IGSt GA E4 
0151 H 27 
OGlD FE CC 
DOSF H 7' 
0161 C6 06 D041 l DI 
GG" eo FA 03 
006' l7 B 
ODIi FE CC 
106D 7' 60 
OOH FE CC 
1071 75 13 
G07l E9 DOFF R 
017' 
011, FE CC 
007& H 62 
GG7A FE CC 
107C 7\ 12 
007[ 
0D7f Cl 06 1141 l 01 

DOil Cl 
aoa, 
ooa, 
ooa, IA DOFZ 
0017 FA 
aaaa AO DOlF • 
oaaa z, oF 
001D EE 
DOH Cl 06 DOlE R OD 
0093 c, o, 0141 R DO oo,o oc ao 
OOU EE 
0098 FB 
oo,c BE ooac R 
OOH 56 

DUO 89 0010 

DDAl 1, oa 

I 
I 
I 
I 
I 
I 
I 
I 

CY: O SUCCESSFUL OPERATION (AH=O OH RETURN) 
CY: I FAILED OPERATIOH CAH HAS ERROR REASOH) 
FOR READIWR!TEIVERIFY 

DS,!X,DX,CH,Cl PRESERVED 
AL : HUMBER OF SECTORS ACTUALLY REAO 
•••• Al MAY HOT BE CORRECT IF TIME OUT ERROR OCCURS 

HOTE1 IF AH ERROR IS REPORTED BY THE DISKETTE CODE, THE 
APPROPRIATE ACTION IS TO RESET THE DISKETTE, THEN 
RETRY THE OPERATIOH. OH READ ACCESSES, HO MOTOR 
START DELAY IS TAKEH, SO THAT THREE RETRIES ARE 

REQUIRED OH READS TD ENSURE THAT THE PRDILEl1 IS HOT 
DUE TD NOTOR START-UP. 

1-------------------------------------------------------------ASSUIIE CS:CODE,DS:DATA,ES1DATA 
DISKETTE 10 PROC FAR 

lTI 
PUSH 
PUSH 

PUSH 

PUSH 
PUSH 
PUSH 
PUSH 
PUSH 

PUSH 
PUSH 
PUSH 
IIOV 
CALL 
CALL 

IIOV 
CALL 
l'IOV 
IIOV 
l'IOV 
POP 
POP 
POP 
POP 
POP 
PDP 
POP 
POP 
ADO 
POP 
CNP 
Cl'IC 
RET 

DISKETTE.IO 
JI PROC 

JZ1 

l'IOV 
AHO 
AHO 

OR 
JZ 
OEC 
JZ 
l'IOV 
Cl'IP 
JA 
DEC 
JZ 
DEC 
JHZ 
JMP 

DEC 
JZ 
DEC 
JZ 

l'IOV 

UT 
JI EHDP 
1------ RESET 
DISK.user 

l'IDV 
CLI 
l'IOV 
AHO 
our 
IIOV 
IIOV 
OR 
OUT 
ST! 
NOV 
PUSH 

IIDV 

J•.o, 110v 

ES 
AX 

AX 

AX 
IX 
ex 
DS 
SI 

DI 
BP 
DX 
IP,SP 
DDS 
JI 

ll,t, 

INTERRUPTS BACK OH 
SAVE ES 
ALLOCATE OHE WORD OF STORAGE FOR 
Tll'IERI INITIAL VALUE 
ALLOCATE OHE WORD OH STACK FDR 
USE IH PROCS EHABLE AHO DISA8LE. 

WILL HOLD 8259 "ASK. 
SAYE CD"MAHD AHO H_SECTORS 
SAVE ADDRESS 

SAVE SEGMEHT REGISTER VALUE 
SAVE All REGISTERS DURING 
OPERA Tl OH 

I SET UP POINTER TO HEAD PARII 
; SET DS=DA TA 
I CALL THE REST TO EHSURE OS 
; RESTORED 
, GET THE MOTOR WAIT PARAMETER GET PARM 

IIOTOR COUHT,AH I SET THE TIMER COUHT FOR THE IIOTOR 
AH,D15KETTE STATUS ; GET STATUS OF OPERATION 
CIP+151,AH - : RETURH STATUS IH AL 
DX : RESTORE All REGISTERS BP 
DI 
SI 
OS 
ex 
BX 
A)( 
SP," 
ES 
AH,1 

2 
ENDP 
HEAR 

RECOVER OFFSET 

: DISCARD DUMY SPACE FOR a2s, MASK 
; RECOVER SEGMENT 
; SET THE CARRY FLAG TO INDICATE 
1 SUCCESS OR FAILURE 
; THROW AWAY SAVED FLAGS 

DH,~L ; 
MOTOR STATUS,07FH 
DL,DF,_DIL_TRK 1 

SAVE I SECTORS IN OH 
1 INDICATE A READ OPERATION 

RESET FDR ao TRACK PARII FLAG JX 

l AH=O AH,AH 
DISK_RESET 
AH I 
DISK STATUS 
DISKETTE_STATUS,0 
~~,DRV_RAHGE : 

AH=! 

AH 
~~SK.READ 

JZ 
OISKJjRITE 

AH 
DISK VERF 
AH -
DISK_FORMU 

; RESET THE STATUS INDICATOR 
TEST FOR DRIVE IN 0-) RAHGE JX 
ERROR If A&OVE 
AH•Z 

AH=) 
TEST_DISK_VERF 

I TEST_DISK_VERF 
I AH=• 

I AH•5 

; BAD CD1'111AHD 
DISKETTE_STATUS,BAD CMD; ERROR CODE, HD SECTORS 

; TRANSFERRED 
I UNDEFINED OPERATIOH 

THE DISKETTE SYSTEII 
PROC HEAR 
DX,HEC_CTL ADAPTER CONTROL PORT 

HO INTERRUPTS 
AL,MOTORiJSTATUS FIHD OUI IF MOTOR IS RUHHIHG 
Al,DRV_S PPDRT I DRIVE BITS 
DX,AL ; RESET THE ADAPTER 
SEEKESTATUS,O l SET RECAL REQUIRED OH All DRIVES 
~1s~DCTTRE7 STATUS,O ; SET OK STATUS FOR DISKETTE 

• • tSET TURH OFF RESET 
DX,AL I TURN OFF THE RESET 
Sl,OFFSET J• z ; REEHABLE THE INTERRUPTS 
SI '• l DVl'IMY RETURH FOR 

CX,IOH 

AH,DBH 
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I PUSH RETURN IF ERROR 
l IH NEC.OUTPUT 

HUMBER OF SENSE INTERRUPTS TO ISSUE 
COMIIAHD FOR SENSE INTERRUPT STATUS 



• 

DOA5 

DOAII 

DD.O 

DDAE 
DOBD 
0D92 
0D84 
D089 
DOU 

DDBC 

DDIF 

DDCO 
DDC2 

DOC4 
DOCS 
OOC7 
ODCA 
oocc 
DDCF 
DODI 
DDD4 
0D04 
00D5 

DDD5 
DDD5 
00D11 

DDDI 
DDDC 

DDDC 

OODC 
OODC 
ODDC 

ODDE 
OOEO 

ODED 
ODED 
ODES 
ODE7 
DOE9 
0DE9 
ODED 
ODEE 
DOFO 
OOF] 
DOF5 
DOFII 
DDFB 
OOFC 
DOFF 

DDFF 
DOFF 
010• 

010 

DIDI 
0106 

0107 
0108 

0109 
DICE 

0111 
0115 
0117 
OllC 
0120 
0121 
0123 

DIZS 
0127 
012A 
D12C 
012c 
OIZE 
013D 
0132 
0134 
0136 
0136 

Ell OlD7 R 

Ell OlA9 R 

AO DOUR 

3C CD 
H 12 
EZ EF 
au OE DD41 R 20 
5E 
EB Ill 

BE ooac R 

" E2 El 
El FO 

5E 
B4 Cl 
Ea 0307 R 
Bl 01 
EB Dlll R 
Bl Dl 
Ell Olli R 

Cl 

AO 00•1 R 
118 "6 OE 

Cl 

1• " 
EB 26 

110 OE ODJF R aD 
1111 ,o 
El ID 

Bl 07 
Ell Olli R 
Bl D9 
Ea Dlll R 
Bl DF 
Ell Dlll R 
U D011 
53 
E9 DIIIF R 

ao OE OOJF R a, a• •5 

50 

51 
FA 

C6 06 ODO R FP 
Ell o,u R 

a, D6 DDJF R 
75 IF 
ao 2• OOJF R FD 
Da o• DOJF R 
FD 
CC DD 
H fZ 

Bl I\ 
Ell Olli t 
DA H 

H DB 
2B C9 
EZ FE 
FE CC 
EB H 

Fl 

;------
J7, 

Ja, 

CALL 

CALL 

NOV 

CNP 
JZ 
LOOP 
OR 
POP 
JNP 

"ov 
PUSH 

LOOP 
J"P 
SEHD 
POP 
MOY 
CAll 
NOY 
CALL 
"ov 
CALL 

RET 

HEC_OUTPUT I OUTPUT THE SEHSE IHTERRUPT 
STATUS 

RESULTS GET STATUS FOLLOWIHG CONPLETIOH 
OF RESET 

Al,HEC_STATUS IGHDRE ERROR RETURN AND DO OWH 
TEST 

AL,OCDH TEST FDR DRIVE READY TRAHSITIOH 
J7 I EVERYTHIHG OK 
J4 D ; RETRY THE COMAND 
DISKETTE STATUS,BAD NEC; SET ERROR CODE 
SI - -
SHORT JS 

SI, OFFSET J\_2 

SI 

J4_0 
SHORT J4 I 

~~~5gur~¥~R~~i~ED, RETRY 
OFFSET OF IAD RETURN IH 
HEC_OUTPUT 
RETRY 

SPECIFY CDIINAHD 
51 

TD HEC 

AH,03H 
HEC_OUTPUT 

GET RID OF DUMY AROUNEHT 
SPECIFY COMAHD 
OUTPUT THE COMAHD 

THE 

Bl, 1 
GET PARN 
IL,l 
GET_PUN 

STEP RATE TINE AHO HEAD UNLOAD 
OUTPUT TO THE HEC COHTRDLLER 
PARNI HEAD LOAD AHD HO DNA 

TO THE NEC CONTROLLER 
RESET RET 
RETURN TO CALlER 

DISK_RESET EHDP 
;------ DISKETTE STATUS ROUTIHE 
DISK_STATUS PROC HEAR 

NOV AL,DISKETTE_STATUS 
NOY JYTE PTR[BP+14l,AL ; PUT STATUS DH STACK, IT WILL 

I PDP IN Al 
RET 

DISK_STATUS EHDP 
;------ DISKETTE VERIFY 
DISK_VERF lABEL 
;------ DISKETTE READ 

HEAR 

HEAR DISK_READ PRDC 
J9, 

"OY AH,a46H 
I OISK REAO CONT 

SET ijp REiO COlll'IAHD FOR HEC 
I CONTROLLER 

JNP SHORT RW..OPN 
DISK_READ EHDP 

GO DO THE OPERATION 

;------ DISKETTE FORNAT 
DISK__FORNAT PROC HEAR 

DR NDTOR STATUS,&OH; IHDICATE A WRITE OPERATION 
NOY AH,D4DH ; ESTABLISH THE FORNAT COMAHD 
JNP SHORT RW..OPH DO THE DPERATIDH 

NOY IL,7 
CAll GET_PARII 
NOY Bl,9 
~~~l ~t!I;ARN 
CALL GET_PARII 
NOV ax, 17 
PUSH IX 
JNP J16 

DISK__FORNAT EHDP 
1------ DISKETTE WRITE ROUTINE 
DISI\..WRITE PROC HEAR 

COHTIHUATIOH OF RW_OPH FOR FNT 
GET THE 

IYTESISECTOR VALUE TO NEC 
GET THE 

SECTORS/TRACK VALUE TO HEC 
GET THE 

GAP LENGTH VALUE TO NEC 
GET THE FlllER IYTE 
SAYE PARANETER INDEX OH STACK 

TO THE COHTROLlER 

OR IIOTOR STATUS,BOH I INDICATE A WRITE OPERATION 
NOV AH,04!H ; NEC COMAHD TO WRITE TO DISKETTE 

DISKIOI. IHC 

DISK_WRITE ENDP 
,----- AllOW WRITE ROUTINE TO FALL INTO Rl(_OPN 
;---------------------------------------1 RII_OPH 
; THIS ROUTINE PERFORIIS THE REAO,WRITE/VERIFY OPERATION 
,---------------------------------------RW_OPH PROC HEAR 

PUSH AX l SAYE THE COrtNAHO 
1------ TURN OH THE NOlOR AHO SELECT THE DRIVE 

PUSH ex ; SAYE THE TIS PAINS 
Cl! ; HO IHTERRUPIS WHILE DETERNIHIHO 

NDY 
CALL 

TEST 
JHZ 
AHO 
OR 
HI 
OR 
OUT 

; NOTOR: 5UTUS 
NOTOILCOUHT,OFFH I SET LARGE COUHT DURING OPERATION 
GET_DR!VE ; GET THE DRIVE PARANETER FROII THE 

; STACK 
NOTOR_SllTUS,Al ; TEST NOTOR FOR OPERATING 
JI' l IF RUHHIHG, SKIP THE WAIT 
~g~g:-;~:~~~::roH; TURH,O~~R:u~~l~~EQ~i~~EHT IIOTOR 

- ; INTERRUPTS BACK OH 
AL. FDC RESET I HO RESET. TURN OH NOT OR 
NEC CTLAL 

1------ WAIT FOR NOTOR 10TH READ AHO WRITE 

Jll• 

NOY 
CALL 
OR 

JZ 
SUI 
LOOP 
DEC 
J"P 

sn 

IL,2D l GEi NDTOR START TIIIE 
GET PARN 
AH,AH 

J1' 
ex.ex 
JU 
AH 
JIZ 

A-95 

TEST FOR HO WAIT 
TEST_WAIT_TINE 
EXIT WITH TINE EXPIRED 
SET UP I/I SECOND LOOP TINE 
WAIT FOR THE REQUIRED TINE 
DECRENEHT TINE VALUE 
ARE WE DONE YEl 
NOtOR RUHHIHG 
IHTER.UPTS IACK ON FOR IYPASS 
WAIT 
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Olli " Olli El 045D R 
Olli 51 
OllC IA FC 
OUE t6 00 

01'1 ll Ol 

0142 E9 0299 R 
01'5 BE 0299 R 

010 56 

OHt EB Ol07 R 
014C aA 66 01 
014F DO E4 

0151 DO E4 
015l ao H 04 
0156 Ol E2 
0158 EB Ol07 R 

0158 ao FF 4D 
015E 75 02 
0160 EB Bl 
0162 aA E5 
0161 EB Ol07 R 
0167 U 66 01 
01U EB Ol07 R 
016D IA El 
016F El Ol07 R 
1112 13 07 
0174 El Olli R 
0111 Bl DB 
0179 El OHi R 
017C 02 4E OE 

Dl7F FE C9 
0111 IA El 

OUl El 0317 R 
0116 ll 01 
0118 El Olli R 
0181 H 000D 
DUE 51 

llBF FC 

01!0 10 70 

0192 E6 43 
11!~ 50 
0195 55 

01!6 10 FF 
0191 E6 41 11,. 50 
11!1 51 
11,c E6 41 

ll!E IA 46 OF 
IUl Al 01 
OUl 14 Ol 
Oll5 &t 0210 R oua El OC 
OIIA lC 02 
ouc 75 05 
OUE U OIFC R 0111 El Ol 
DIil U DIEZ R 

0116 

0186 10 10 
01!1 E6 AO 
OIU El °'lA R 

018D El O~H R 
OICD IA OOFZ 
Dltl OC ED 
OICS EE 

POP ex 1-----.. DD THE SEEK OPERATION 
CALL SEEK 
POP AX 
l'IOV IH,AH 
l'IDV DH,O 

JHC JH_l 

Jl'IP Jl7 
JI4_lt l'IDV SI, OFFSET J17 

PUSH SI 

NOYE TO CORRECT TRACK 
RECOVER COlll'IAHD 

; SAVE CONl'IAHD IH IH 
; SET HO SECTORS READ IH CASE OF 
I ERROR 
, IF HO ERROR COHTIHUE, JUl'IP AROUND Jl'IP 

CARRY SET JUl'IP TO MOTOR WAIT 
DUMY RETURN OH STACK FOR 
HEC OUTPUT 

1------ SEND OUT THE PARAl'IETERS 
CALL 

SO-THAT IT Will RETURN TO l'IOTOR 
, OFF LOCA TIOH 
TO THE COHTRDLLER 

,------

J15, 

J16: 
·------

HEC OUTPUT 
MOV AH,hP+ll 
SAL AH, l 

SAL AH,l 
AND AH,4 
OR AH,DL 
CALL HEC_DUTPUT 
TEST FOR FORl'IAT COlll!AHD 
CIIP IH,D4DH 
JHE J15 
Jl'IP JIO 
l'IOV AH,CH 
CALL HEC OUTPUT 
MOV AH,fBP+ll 
CALL HEC OUTPUT 
MOY AH,Cl 
CALL HEC OUTPUT 
l'IOV Bl, 'f 
CALL GET_PARl'I 
l'IOV 9L,8 
CALL GET PARN 
ADD CL,TBP+l\J 

DEC CL 
MOY AH.Cl 

CALL HEC_OUTPUT 
MDV IL, 11 
CAll GET_PAR" 
NOV IX,ll 
PUSH IX 

CLD 

; OUTPUT THE DPERATIDH COIYIAND 
; GET THE CURRENT HEAD HUl'IIER 
I l'IOVE IT TO Bil Z 

ISOLATE THAT BIT 
OR IH THE DRIVE HUNBER 

IS THIS A FORl'IAT OPERATION! 
HO. CONTINUE WITH R✓W/V 
IF SO, HAHOLE SPECIAL 
CYl!HDER HUMBER 

HEAD HUNBER FROl'I STACK 

SECTOR HUl'IBER 

IYTES/SECTOR PAR" FROl'I ILOCK 
TO THE NEC 

EOT PARN FROM ILOCK 
RETURHED IN AH 

ADD CURRENT SECTOR TO NUNIER IN 
lRAHSFER 
CURREHT SECTOR+ N SECTORS - I 
EOT PARAMETER IS THE CALCULATED 
OHE 

GAP lEHGTH PARN FRON BLOCK 
TO THE NEC 

OTL PARM FROM BLOCK 
SAVE INDEX TO DISK PARANETER OH 
STACK 

START TlNERl WITH IHIT!Al 
NOV Al,DIIIDDODI 

FORWARD DIRECTION 
VALUE OF FFFF 

OUT 
PUSH 
POP 

Tll'I_CTl,AL 
AX 
AX 

NOV AL, DFFH 
OUT Tll'IER+l,AL 
PUSH AX 

SELECT TIMERl,LSB-NSI, 
BINARY COUNTER 
IHlllAllZE THE COUNTER 

P\ODE 0, 

ALLOW ENOUGH TIME FOR THE BZ5l TO 
IHITIALIZE ITSELF 
IHIT!Al COUNT VALUE FOR THE BZ5l 
OUTPUT LEAST SIGNIFICANT IYTE 

POP AX WAIT 
OUT TINER+i,Al ; OUTPUT NOST SIGHIFACHT BYTE 

1------IHITIALIZE ex FOR JUNP AFTER LAST PARAMETER IS PASSED TO NEC 
NOV Al,IBP+i5l ; RETRIEVE COMMAND PARAl'IETER 
TEST AL,DIH ; IS THIS AH ODD NUMBERED FUNCTION? 
~~v i~~o~FSET WRiri::__lo~~MP IF HOT ODD NUNBERED 

JI,_!: ~~~ ~r~~T Jl'-
5 

; IS THIS A READ? 
JHZ J16_Z ; JUMP IF VERIFY 
~g~ ~~O~~F~~r-~EAD_lOOP 

J16_Z: HOV CX,OFFSET VERIFY_lOOP 

1------FIHISH INITIAl!ZAllOH Jl6_l: 

:-----------------------------------------------------------------' •nHOTE••• 
:ALL INTERRUPTS ARE ABOUT TO IE DISABLED. THERE IS A POTENTIAL 
• THAT THIS TIME PERIOD WILL BE LOHG ENOUGH TO 11155 TIME OF 

OAY INTERRUPTS. FOR THIS REASOH, TIMER! Will BE USED TO 
KEEP TRACK OF THE HUMBER OF TIME OF DAY INTERRUPTS WHICH 

. WILL BE MISSED. THIS lHFORl'IAT!OH IS USED AFTER THE DISKETTE 
• OPERATION TO UPDATE THE Tll'IE OF DAY 
1------------------------------------------·----------------------MOV AL,IDH I DISABLE HMI 

OUT Hl'II_PORT,AL ; HO KEYBOARD INTERRUPT 
CALL CLDCK_WAIT ; WAIT IF TIHERD IS ABOUT TD 

:------ EHABlE WATCHDOG l!l'IER ; IHIERRUPT 

;;:;H~r;;;;-----------------------------------------------------
f~v;uN TLHE CURRENT SYSTE/1 COHFIGURATIOH A METHOD IS HEEDED 

L TH£ NEC DU! DF "FATAL ERROR" SITUATIONS A TINER 
~H THE ADAPTER CARO IS PROVIDED WHICH WILL PERFORM THIS 
A~~c~l~~aElH:Ew~rcHooG TIMER DH THE ADAPTER CARD 1s ENABLED 
THIS IS IECAUS~ ~ETHE 1259 INTERRUPT 6 L!HE IS ENABLED. 

-------~~~~GER AH IHTERR~P:.GLITCH OH THE LIHE LARGE ENOUGH TO 

~~~l g~TN~~j~i:------;-~fT IIT MASK FDR DRIVE ----
OR AL.FD - I CDHTROL PORT TO NEC 
OUT ox' LC_RESET+WD_EHABLE+WD STROBE 

,A ; OUTPUT CDHTROL INFO FOR 
; WATCHDOG(WD) ENABLE 
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01C6 
01ca 

OIC9 
OICC 

OlCE 

01D0 
01D3 

01D6 

01D9 
OIDA 
OlDD 

OIDE 
OIDF 
OlEO 

01E2 
OIE2 
OIE3 

01E5 
OIE7 
OIE7 
OIE9 
OIEI 
01EC 
01EE 
01F0 
OIFZ 
OIF3 
OIH 
OIF5 
OIF6 
O!Fa 
OlFA 

OIFC 
OIFC 
OIFD 

OIFF 
0201 
0202 

0204 
0206 
020a 
OZOA 
0201 
020C 
020D 
020E 

0210 

24 AF 
EE 

BA OOF4 
BO 20 

E6 AO 

Ea 0000 E a, 46 12 

Ea 0405 R 

58 
EB 0331 R 
58 

06 
IF 
FF El 

EC 
AB ZO 

74 Fl 

AB BO 
75 07 
EC 
AB 20 
75 F7 
El 35 
42 
EC 
4A 
EC 
AB 20 
75 ED 
El 21 

EC 
AB 20 

74 Fl 
EC 
AB 20 

74 21 
AB BO 
74 F7 
42 
EC 
AA 
4A 
U Fl 

D210 EC 
D211 AB ZO 

DZU 74 Fl 
DZU It ZOU 
DZIB 
D218 EC 
D219 &4 C5 

D211 74 DA 

021D 

021F 
0221 
0222 
0223 
0224 
0225 

0227 

022a 
022a 
022D 
0230 

0231 
0234 

02)7 
023A 
023D 

023F 
0241 

&4 Cl 

74 F7 
42 
AC 
EE 
4A 
El Fl 

9C 

EB 044E I 
0c 10 
BA 00F2 
EE 

El 0000 E 
El 043A R 

El 000D f 
18 5E 12 
21 C3 

F7 DI 
5D 

1------

1------

AND 
OUT 

MOY 
MOY 

~i::rc_RESET•WD-~H~~}:~~R~0~~:~~R~HFO 
WATCHDOO 

DX,HEC_STAT PORT TO NEC STATUS 
AL,20H SELECT TIMER! IHPUT 

I OUTPUT 
OUT NMI_PORT,Al 

I 
TO STIOIE 

FROM TIMERD 

READ TIMER! HOW AND SAYE THE INITIAL YALUE 
CALL REAO_TIME I GET TIMER! VALUE 
MOY IBP+lal,AX SAYE INITIAL YALUE FOR CLOCK 

CALL DISABLE , 
NEC BEGINS OPERATION WHEN 
POP IX I 
CALL GET_PARM 
POP AX 

PUSH ES 

UPDATE IH TENPORAY STORAGE 
DISABLE All INTERRUPTS 
NEC RECEIVES LAST PARA"ETER 
GET PARAMTER FROM STACK 
OUTPUT LAST PARAMETER TO THE NEC 
CAH HOW DISCARD THAT DU191Y RETURN 
ADDRESS 

POP DS IHITIALIZE DS FOR WRITE 
JMP ex JUMP TO APPROPRIATE R/W/Y LOOP 

J------------------------------------------------------------------JNNNHOTE••· 

DATA IS TRANSFERRED USING POLLING ALGORITHMS. THESE LOOPS 
TRAHSFER A DAU BYTE AT A TIME WHILE POLLING THE HEC FOR· 

I NEXT DATA BYTE AHO COMPLETIOH STATUS • . -------------------- - -- --- --;-----VERIFY DPERATIOH 
YERIFY_L~~p, Al,DX 

TEST AL,BUSY_IIT 

J22_2, 
JZ YEUFY_lOOP 

TEST AL,ROM 
JNZ J22_4 
IH Al,DX 
~~}T ~~2B~5Y_11T 

J22_ 4, tQ~ ~~OlT OP _END 
IH AL,DX 
DEC DX 
IH AL,DX 
TEST Al,IUSY_IIT 
JHZ JZZ_Z 
JMP SHORT OP_EHD 

1-----READ OPERATION 
READ_Loo;" AL,Dx 

J22_5, 

TEST AL,IUSY_IIT 

JZ 
IN 
TEST 

JZ 
TEST 
JZ 
INC 
IN 
STOSI 

READ LOOP 
AL,OX 
AL,IUSY_IIT 

DEC DX 

READ STATUS 
HAS HEC EHTEIED EXECUTION PHASE 
YET! 

I HO, COHTIHUE SAMPLING 

IS DATA READY! 
JU"P IF DATA TRAHSFER 15 READY 
READ STATUS PORT 
ARE WE DONE! 
JU"P IF "ORE TRANSFERS 
TRANSFER DONE 
POIHT AT NEC DATA REGISTER 
READ DA TA 
POIHT AT HEC STATUS IEGISTEI 
READ STATUS PORT 
ARE WE DONE? 
COHTIHUE 
WE ARE DONE 

IEAD STATUS REGISTER 
HAS HEC STARTED THE EXECUTION 

J PHASE? 
HAS HOT STATRED YET 
READ STATUS PORT 
HAS NEC COl<PLETED EXECUTION 
PHASE! 
JUMP IF EXECUTION PHASE IS OYEI 
IS DATA READY! 
READ THE DA TA 
POIHT AT HEC_DATA 

I READ DATA 
TUHSFER DATA 

JMP J22 5 
1-----WRITE AND FORilAT 

POINT AT NEC STATUS 
1 CONTINUE WITH IEAD OPERATION 

DPEIATIOH 
WRITE__LOOP • 

IH 
TEST 

AL,DX READ NEC STATUS POil 

JZZ .. 7• 

JZ 
MOY 

IH 
TEST 

JZ 

AL,IUSY_IIT HAS THE HEC ENTERED EXECUTION 
; PHASE YET! 

WRITE LOOP ; NO, CONTINUE LOOPING 
CX,IUSY_IIT•Z56+ROM 

AL,DX I READ STATUS PORT 
AL,CH 15 THE FEC STILL IN THE EXECUTION 

PHASE! 
OP _END JUMP IF EXECUTION PHASE IS DONE. 

TEST AL,CL IS THE DATA PORT READY FOR THE 
TRANSFER! 

JZ 
INC 
LODSI 
OUT 
DEC 
JMP 

t~2_7 

DX,AL 
DX 

JUMP TO WRITE DATA 
POIHT AT DATA IEGISTEI 
TRAHSFEI IYTE 
WRITE THE IYTE OH THE DISKETTE 
POINT AT THE STATUS REGISTER 
COHTIHUE WITH WRITE OR FORNAT 

1------TRANSFER 
OP _END, PUSHF 

J22 7 
PRO?ESS IS OYEI 

SAVE THE CARRY IIT SET IH 
DISK !HT 

,------

CALL GET DRIYE 
DR AL,1DC_IESET 
MOY DX,HEC_CTL 
OUT DX,AL 
UPDATE TIME OF DAY 
CALL DDS 
CALL CLOCK_WAIT 

CALL 
MOY 
SUI 

NEG 
PUSH 

READ TIME 
IX, CiP•lal 
AX,BX 

AX 
AX 
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GET ilT NASK FOR DRIVE SELECTION 
HO RESET, KEEP DRIVE SPIHHIHO 

DISABLE WATCHDOG 

POINT 05 AT 1105 DATA SEGMENT 
WAIT IF TINERI IS CLOSE TO 
WRAPPING 

l GET THE INITIAL VALUE OF TINEll 
UPDATE HUMIER OF INTERRUPTS 

1 MISSED 
PUT IT IH AX 

l SAYE IT FOR REUSE IN ISSUING USEI 
TIMER INTERRUPTS 
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OZ4Z 01 06 to,c R 

ozu 13 04 

ozu FF U OOH R 
02,c 83 3E 006E R la 
OHi H 1' 
0253 81 3E 006C R 1010 
025' 7C II 

0251 C7 06 006E R 0001 
0261 81 ZE 006C R 1010 

0267 c, 06 0070 R II 
026C El 04U R 
OZ6F 59 

0270 El 26 

0272 IE 

0273 50 

0274 52 
IZH 
1275 CO IC 

OZ77 EZ FC 
1279 5A 
027A 51 
0211 IF 

127C U Cl 
OZIE 14 11 

1211 II IOIO 
0213 U 0041 
1216 El 0000 E 

1219 II 26 0017 R FO 

OZIE 11 26 DOIi R IF 

0215 ao 26 0011 R IF 
02!1 9D 
12'9 
ozn 12 o 
12'8 Ea 03l9 R 
IZIE 72 51 

IZAD FC 
OZAi IE 0042 I 
0ZA4 AC 
OZA5 2' CO 
OZA) 74 51 
02U 3C '° 
OZAi 75 25 

OZAD AC 
OZAE 5C ID 
0210 74 ZA 
0212 DO ED 
1214 DO EO 
0216 DO ED 
0211 14 ID 
ozu 72 11 
OZIC DO ED 
02BE 14 DI 
IZCO lZ 12 
ozcz DD EO 
oz" DO ED 
02C6 14 04 
ozca 12 IA 
OZCA DO ED 
ozcc DO Ea 
02CE 14 oz 
02D0 72 DZ 

OZDZ 
IZD2 
12D4 

14 ZI 
020, oa 26 ou1 
ozoa Ea 03£A 
OZDI R 
IZDI Cl 

I 

,-------

JU_s, 

Ju_,, 

1------
1 

ADD 

JHC 

IHC 
CNP 
JHZ 
CNP 
JL 
Tll'IER 
l'IDY 
SUI 

l'IDY 
CALL 
POP 

JCXZ 

PUSH 

PUSH 

PUSH 

IHT 

lDOP 
POP 
POP 
PDP 
CLOCK 
CHECK 
DR 
JZ 

l'IDY 
l'IOY 
CALL 

Tll'IER_lOW,AX 

J16_4 
ADD HUNIER DF Tll'IER INTERRUPTS TO 
Til'IE 

Tll'IER_HIGH 
Tll'IER_HIGH,018H I 
JII_S 

JUl'IP IF T!l'IER_LDW DID NOT SPILL 
DYER TO Tll'IER_HI 

TEST FDR COUNT TDTALIHD 24 HOURS 
JUl'IP IF NOT 24 HOURS Tll'IER_LOW, DIOH 

JU S 
HAS GDHE 24 HOURS 

Tll'IER_HIGH, 0 
Tll'IER_LOW, OIOH 

Tll'IER_Dfl ,I 
EHAILE 
ex 
J16_7 

DS 

AX 

DX 

!CH 

• 

t~'-' 
AX 

LOW VALUE: 24 HOUR VALUE? 
HOT 24 HOUR VALUE? 

ZERO OUT Tll'IER_HIGH VALUE 
VALUE REFLECTS CORRECT TICKS PAST 
DOBOH 
IHDICATES 2~ HOUR THRESHOLD 
ENABLE All INTERRUPTS 
CX,,AX, COUNT FDR HUMBER OF USER 
TIME INTERRUPTS 

I IF ZERO DO NOT ISSUE AHY 
INTERRUPTS 
SAVE All REGISTERS SAVED PRIOR TO 
INT IC CALL FRDl1 Tl11ERINT 
THIS PROVIDES A CDl'IPATIBLE 
IHI ERFACE TO IC 

TRANSFER CONTROL TD USER 
I INTERRUPT 

DD All USER TI"ER INTERRUPTS 

OS ; RESTORE REGISTERS 
IS UPDATED AHO USER INTERRUPTS IC HAYE IEEH ISSUED. 
IF KEYSTROKE DCCURED 

Al,ll Al WAS SET DURING CALL TO ENABLE 
Jl6_7 HD KEY WAS PRESSED WHILE SYSTEl'I 
IX,OIOH 
CX,O'IH 
KB_HDISE 

WAS MASKED 
DURATION OF TOHE 
FREQUHCY OF TONE 

;-------CLEAR SHIFT STATES 
NOTIFY USER OF l'IISSED KEYIDRAD 

; lHPUT 
DDNT LEAVE POSSIIILTY OF DANGLING STATES I OF l'IISSED BREAKS 

Jl6_7 I 
Jl7 I 

AND KI_FLAG,OFOH 

AND 

AHO 
POPF 

KI_FlAG_l, OFH 

U_FlAG_2, IFN 

JC J20 

CLEAR ALT,ClRL,LEFT AND RIGHT 
I SHIFTS 

CLEAR POTENTIAL BREAK OF IHS,CAPS 
HUM AHO SCROLL SHIFT 
CLEAR FUHCTIOH STATES 

1 GET THE FLAGS 

CALL RESULTS GET THE NEC STATUS 
JC J20 ; LOOK FDR ERROR 

;------ CHECK THE RESULTS RETURNED BY THE CONTROLLER 
CLO ; SET THE CORRECT DIRECTION 
rg~S ~~Co~;:~iSHEC_ST:T~~T;S;~IHT TO STATUS FIELD 
AHO AL.OCDH ; TEST FDR NDRl'IAl TERl'IINATIDN 
JZ JZZ ; OPN DK 
Cl'IP Al,D,OH ; TEST FOR ABHORl1AL TERMINATION 
JHZ Jll ; HOT ABNDRl'IAL, BAD NEC 

.--------------------------------------------------------- ------1•••ttOTE••· 
I THE CURRENT SYSTEl'I COHFIGURATIDH HAS NO Dl'IA. IN ORDER TO 

STOP THE NEC AN EDT MUST BE PASSED TO FORCE THE HEC TD HALT 
THEREFORE, THE STATUS RETURNED BY THE NEC Will ALWAYS SHOW 
AH EOT ERROR, IF THIS IS THE ONLY ERROR RETURNED AHO THE 
NUl'IBER OF SECTORS TRANSFERRED EQUALS THE HUMBER SECTORS 
REQUESTED IN THIS INTERRUPT CAll THEN THE OPERATION HAS 
COl'IPlETED SUCCESSFULLY, IF AH EOT ERROR IS RETURNED AND THE 
REQUESTED HUMBER DF SECTORS IS HOT THE NUl'IIER OF SECTORS 
TRANSFERRED THEH THE ERROR IS LEG!Tll'IATE. WHEN THE EDT 
ERROR IS IHVALID THE STATUS BYTES RETURNED ARE UPDATED TD 

; REFLECT THE STATUS OF THE OPERATION IF D11A HAD BEEN PRESENT 
;-----------------------------------------------------------------LOOS NEC_STATUS 

,------
JU: 

J19, 

JZ01 

Cl'IP Al,IOH 
JE JZl_l 
SAL Al,1 
SAL Al,1 
SAL Al,l 

'gv ,~;IAD_CRC 
SAL Al,1 
ftOV AH,IAD Dl'IA 
JC Jl9 -

GET STI 
IS THIS THE OHlY ERROR! 
HORl'IAL TERl11HATIDH, HO ERROR 
NOT EDT ERROR, BYPASS ERROR IITS 

TEST FDR CRC ERROR 

RW_FAIL 
TEST FOR Dl'IA OVERRUN 

RW_FAIL SAL Al,! 

~~~ ~~:~ECORD NOT F b TEST FDR RECORD NOT 
JC Jl9 - - N 

FOUND 

SAl Al,1 RW_FAIL 
SAL Al,! 

1 l1DV AH,IAD ADDR "ARK JC JU -
TEST "ISSIHD ADDRESS "ARK 

NEC ftUST HAYE FAILED RW_FAIL 

RW-HEC·FAIL "DV 

OR 
CALL 

AH,IAD_NEC 

DISKETTE STATUS lHRW-FAIL 
NUl'I_TRANS • How l'IAHY WERE REALLY TRANSFERRED RET RW_ERR 

I------ OPERATION w•• I RETURH TO CALLER •• SUCCESSFUL 
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DZDC 
DZDC 

DZDF 

D2E2 

D2E4 

D2E6 
DZEI 
DZFD 
DZFl 
D2F2 
D2F4 
D2F6 
DZFA 
DZFI 
DZFF 
D3Dl 
D3D4 
D3D6 
OlD7 

DlD7 
D3D7 
D3oa 
030, 
030C 
OlOE 
030F 
Oll l 
Oll3 
Dll 5 
0315 
03U 
Olla 
OllC 
OllD 
031E 
Ol!F 
0321 
0322 
0324 
0326 
OJzg 
03ZA 
032A 
032C 

032D 
032E 
Ol2F 
OllO 
Olll 

Dlll 
0331 
0332 
Oll3 
Ol35 
0337 

Ol39 
Ol3D 

033F 
OHo 
0342 

U 5E DE 

Ea 03EA R 

JA oa 

74 oc 

aD DE D041 R 04 
C6 06 OD43 R aD 
F9 
Cl 
3l CD 
3l f6 
aa a, OD42 R 
46 
aa a, 00,2 R 
EB 03 
Ea OlEA R 
l2 E4 
Cl 

52 
51 
u oor. 
33 C9 
EC 
A& 4D 
74 oc 
E2 f9 

ao OE 0041 R 80 
59 
5A 
58 
f9 
Cl 
33 Ct 
EC 
Aa ao 
75 o, 
E2 f9 
El El 

u c, 
42 

EE 
59 
5A 
Cl 

lE 
56 
21 co 
l2 FF 
aE oa 

C5 36 007& R 
DI EB 

9C 
8A 20 
&J Fl Dl 

J21_1, 

,------

J21_2: 

J22: 
J21_l: 

RW_OPH 

IIDV 

CALL 

CIIP 

IL,[IP+14l 

HUII_TRAHS 

ll,AL 

GET HUMBER Of SECTORS PASSED 
FRON STACK 
HOW IIAHY GOT MOVED, Al CDHTAIHS 
HUii Of SECTORS 
HUIIIER REQUESTED=HUIIIER ACTUALLY 
TRANSFERRED! 

JE J21_2 ; TRANSFER SUCCESSFUL 
OPERATIDH ATTEIIPTED TO 
A REAL ERROR 

ACCESS DATA PAST REAL EDT, THIS IS 

OR DISKETTE STATUS ,RECORD HDT FHD 
IIOY HEC_5TATUS+l,IOH; STl GETS-CORRECT VALUE 
STC 
RET 
XOR 
XOR 
NOV 
IHC 
IIOV 
JIIP 
CALL 
XOR 
RET 
EHDP 

AX,AX I CLEAR AX FOR HEC STATUS UPDATE 
Sl,SI ; INDEX TO HEC STAfUS ARRAY 
NEC STATUS[Sil,AL : ZERO OUT BYTE, sro 
SI - ; POIHT INDEX AT SECOND BYTE 
HEC STATUS[Sll,AL : ZERO our BUYE, STI 
SHORT J21_3 ; OPH_OK 
HUii TRANS 
AH,IH I HD ERRORS 

,--------------------------------------------HEC OUTPUT 
- THIS ROUTINE SENDS A BYTE TO THE HEC CONTROLLER 

AFTER TESTING FOR CORRECT DIRECTION AHD CONTROLLER READY 
THIS ROUTINE Will TINE OUT If THE BYTE IS HOT ACCEPTED 
WITHIN A REASOHAILE AIIOUHT Of TIIIE, SETTING THE DISKETTE 
STATUS OH COIIPLETIOH 

I IHPUT 
(AHi 

OUTPUT 
BYTE TO IE OUTPUT 

CY = I 
CY : 1 

SUCCESS 
FAILURE -- DISKETTE STATUS UPDATED 
If A FAILURE HAS OCCURRED, THE RETURH IS IIADE DHE 
LEVEL HIGHER THAH THE CALLER Of HEC OUTPUT 
THIS REIIOVES THE REQUIREIIEHT Of TESfIHG AFTER EVERY 
CALL Of HEC_OUTPUT 

; (All DESTROYED 
,----------------------------------------- -- -HEC_OUTPUT PRDC HEAR 

J23: 

J241 

J25: 
JZ6: 

J271 

PUSH DX 
PUSH ex 
IIOV DX,HEC_STAT 
XOR ex.ex 
IH AL,DX 
TEST AL,DIO 
JZ J25 
LODP J23 

SAVE REGISTERS 

STATUS PORT 
COUNT FOR Tlftf OUT 
GET STATUS 
TEST DIRECTION IIT 
DIRECTION DK 

DR 
POP 
POP 
PDP 
STC 
RET 
XOR 
IH 
TEST 
JHZ 
LOOP 
JMP 

; TIIIE_ERROR 
DISKETTE..,STATUS,TIIIE_OUT 

HOV 
IHC 

OUT 
POP 
POP 
RET 

ex 
DX 
AX 

CX,CX 
Al,DX 
AL,RQII 
J27 
J26 
J24 

AL,AH 
DX 

DX,Al 
ex 
DX 

I SET ERROR CODE AHD RESTORE REGS 
DISCARD THE RETURN ADDRESS 
IHOICATE ERROR TO CALLER 

1 RESET THE COUHT 
GET THE STATUS 
IS IT READY! 
YES, GO OUTPUT 
COUHT OOWH AHO TRY AGAIH 
ERROR COHOITIOH 
OUTPUT 

1 GET BYTE TO OUTPUT 
DATA PORT IS I GREATER THAH 
STATUS PORT 
OUTPUT THE BYTE 
RECOVER REGISTERS 

1 CY= 0 FROH TEST INSTRUCTION 
~EC_OUTPUT ______ EHDP _________ _ 

I GET PARft 
THIS ROUTINE FETCHES THE INDEXED POINTER FROft 

1 THE DISK BASE BLOCK POINTED AT IY THE DATA 
VARIABLE-DISK POINTER 

A BYTE FROII THAT TABLE IS THEN ftOYED IHTO AH, 
1 THE IHOEX Of THAT BYTE IEIHG THE PARft IN IX 

ENTRY·· 
IL : INOEX Of BYTE TO If FETCHED •TNZE BYTE IS lftl1EDIATELY If THE LOW Ill Of IL IS OH, 

OUTPUT TO THE HEC CONTROLLER 

I EXf~: THAT BYTE FROft BLOCK IX: DESTROYED __________________________ _ 

GET-PARM ______ PROC HEAR SAYE SEGMENT 
- PUSH OS SAYE REGISTER 

PUSH SI ZERO TO AX 
SUI AX,AX I ZERO BH 
XOR BH,BH 
NOY DS,AX 
ASSUIIE DS:ABSO POINTER 
LOS SI,DISK 
SHR BX, I 

PUSHF 
IIOY 
CIIP 

AH,[SI+IXI 
IX, l 
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POINT TO BLOCK 
DIYIOE IX BY Z, AHO SET FLAG FDR 
EXIT 
SAYE OUTPUT Ill 
GET THE BYTE 
IS THIS THE PARII WITH D11A 
IHDICATOR 
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0145 75 05 
01 0347 ao cc 

OJO El DC 
OJ4C BJ Fl u 
DHF 7S 07 
0351 ID FC 04 
on• 7D 02 
on, •• 04 
0358 !D 
035! 5E 
OJ5A IF 

0351 72 AA 
035D CJ 
OJ5E 

OJ5E 
OJ5E 51 
OJ5F 61 5E IC 
03,2 53 
03,J Bl 04 
DJH DJ El 

03'7 8C c1 

0369 03 Cl 
03'1 8E Cl 
o3,D 51 
D3,E 11 El OOOF 
0372 88 FJ 
0374 Bl Fl 
037' 59 
1377 C3 
0378 

1373 
D378 53 
1319 56 
Dl7A 33 DI 

OJ7C IE 1391 I 

OJ7F 56 
0380 u ea 
D382 Ea 0307 I 
0385 Ea OJU I 
tJ88 72 10 

DJU AD DO<Z I IJ8D A8 20 
Olaf 75 DD 

DJII u 
0392 75 EC 11,, 30 oe DDH R 10 un F9 

nu 5E 
0398 5E 
D39C 51 
039D CJ 

D39E 24 CD 
DJAD H Fl 
D342 aD DE DDH Ro 0347 El FO 
0349 

JNZ 
DR 
J"P 

JZ7_11 CIIP 
JNE 
CMP 
JGE 
"DY 

JZ7_21 PDPF 

J27 I 
AH,I 
SHORT 
IX,10 
J27_2 
AH,4 
J27 Z 
AH,, 

SI 
OS 

J27_2 
I TURN OH HO D11A IIT 

I PIOTOR STARTUP DELAY! 

GREATER THAH OR EQUAL 
YES, OKAY 
HO, FORCE 1,2 SECOND 
GET OUTPUT IIT 
RESTORE REGISTER 
RESTORE SEGMENT 

TO 1'2 SEC! 

DELAY 
PDP 
PDP 
ASSUPIE 
JC 
RET 

DS1DATA 
HEC_OUTPUT 

GET_PARPI ENDP 
IF FLAG SET, OUTPUT TO CONTROLLER 
RETURN TO CALLER 

,--------- --------------·------------------------; IOUNO SETUP 
1 fHIS ROUTINE SETS UP 
; OPERATIONS. BUFFER ADDRESSING FOR READ/WRITE/VERIFY 
; INPUT 
; 

OUTPUT 
ES HAS ORIGINAL BUFFER SEGPIEHT VALUE 
IP POINTS AT IASE OF SAYED PARPIETERS ON STACK 

ES HAS SEGIIEHT WHICH WILL ALLOW 6<K ACCESS. THE 
CO"IIHATIOH ES:DI AHD DS:Sl POINT TO THE BUFFER. THIS 
CALCULATED ADDRESS WILL ALWAYS ACCESS 6<K OF PIEIIORY. 

; IX DESTOYED 
DISK I OZ. IHC 

,----------------------------------------------------IOUHD_SETUP PROC HEAR 
PUSH ex SAVE REGISTERS "ov IX, [IP+IZ] GET OFFSET OF BUFFER FRDII STACK PUSH BX SAYE OFFSET TEMPORARILY PIDY Cl,<t SHIFT COUNT SHR IX,CL SHIFT OFFSET FOR HEW SEGIIEHT 

I VALUE 
IIDV ex.es I PUT ES IH REGISTER SUITABLE FOR 

I ADDING TO ADD CX,BX ; GET HEW VALUE FOR ES IIOV ES,CX ; UPDATE THE ES REGISTER POP IX ' RECOVER ORIGINAL OFFSET AHD IX,OOOOFH ' NEW OFFSET IIOV S1,IX DS:SI POINT AT BUFFER IIDV Dl,IX ES:DI PDIHT AT BUFFER PDP ex 
RET 

IOUND_SETUP EHDP 
,---------------------------------------------------' CHK_STAT_Z 
; THIS RDUTlHE HANDLES THE INTERRUPT RECEIVED AFTER 
; A RECALIBRATE, SEEK, OR RESET TO THE ADAPTER. 
; THE INTERRUPT IS WAITED FOR, THE INTERRUPT STATUS 
; AND THE RESULT RETURNED TD THE CALLER. 

SENSED, 
; INPUT 
I HONE 

0 SUCCESS 
OUTPUT 

CY= 
CY= 
(AX) 1 FAILURE -- ERROR IS IN DISKETTE_STATUS 

DESTROYED 
;----------------------------------------------------CHK_STAT_2 PROC HEAR 

J33_Z, 

PUSH IX 
PUSH SI 
XOR ax.ax 
IIOY 

PUSH 
IIDY 
CALL 
CALL 
JC 

IIOY 
TEST 
JHZ 

SI, OFFSET J33_3 

SI 
AH,O!H 
NEC OUTPUT 
RESULTS 
JJ5 

SAVE REGISTERS 

; HUIIBER OF SENSE INTERRUPTS TD 
; ISSUE 
; SET UP DUIIIIY RETURN FROII 

HEC_OUTPUT 

; 
I 

PUT OH STACK 
SENSE IHTERUPT STATUS 
ISSUE SEHSE IHTERUPT STATUS 

I NEC TIME OUT, FLAGS SET IN 
I RESULTS 
; GET STATUS 
; IS SEEK OR RECAL OPERATION DOHEf 
I JUIIP IF EXECUTION OF SEEK OR 

DEC 
JHZ 
OR 
STC 

; RECAL DOHE 
IX I DEC LOOP COUNTER 
JJJ 2 ; DO ANOTHER LOOP 

JJ41 DISKETTE_STATUS,TIME OUT 
I RETURN ERROR INDICATION FOR 

J35r POP 
POP 
POP 
RET 

SI 
SI 
IX 

CALLER 
RESTORE REGISTERS 

~;;-,-SEi~DEHD HAS OCCURED, CHECK FDR HORPIAL TERPIIHATION 
-

1 
JZ AL,DCDH ; IIASK HORIIAL TERMIHATIDH BITS 

J35 ; JUMP IF HORPIAL TERMINATION ~~p ~~:KETTE_STATUS,IAD_SEEK 
~HK_STAT_2 EHDP 

' -------------------------1 RESULTS ----------•-----

; ~~isT~o~!i"E WILL READ ANYTHING THAT THE HEC CONTROLLER 
I IT FOLLOWING AH INTERRUPT 
; IHPUT IS ASSUIIED THAT THE NEC DATA PORT : NEC STATUS PORT ♦ 1• 
1 NOHE 
• OUTPUT 
1 CY: 0 S I CY: 1 UCCESSFUL TRANSFER 

FAILURE -- TIIIE OUT IH WAITING FOR STATUS 
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03A9 
03A9 
OlAA 
03AD 
OlAE 
OlAF 
0380 

0312 
0312 on, 
0387 
0317 
0318 
OllA 
OlaC 
OlBE 
OlC3 
03C3 

03U 
03C5 
03C6 
03C7 

03Ca 
OlC9 
03CB 
03CD 

UCO 
0302 

0304 
010, 
0305 
0306 
0308 
0109 
OlDC 
OlOE 
03DF 
OlEO 
OlE2 
OlE• 
OlE6 
03Ea 

OlEA 
OlEA 
OlED 
OlFO 
Olfl 
OlF5 
03F7 
OlFA 
OlFC 
OlFE 
0401 
o,o, 
0405 
0405 

0405 
0405 

0.06 
o,oa 
aoa 
a,ao 
a,oF 
0'12 
0'13 
0414 

FC 
BF 0042 R 
51 
52 
53 
83 07 

33 C9 
IA OOF4 

EC 
u ao 
75 oc 
E2 F9 
ao OE 0041 R ao 
F9 

51 
5A 
59 
Cl 

EC 
Aa ,o 
7' 07 

ao OE 0041 R 20 
El EF 

42 
EC 
aa 05 ,1 
U OOOA 
E2 FE 
4A 
EC 
A8 10 
74 EO 
FE Cl 
75 CA 
ea El 

AO 0045 R 
lA ,, oa 
AO 0047 R 
74 07 u oa 
Ea 0331 R u u 
FE co 
2A " 0A aa .. OE 
Cl 

50 

E, 21 a, .. IQ 

aa BF 

E6 21 
Ea OHE R sa 
Cl 

HEC STATUS AREA HAS STATUS IYTE LOADED IHTO IT 
(AHi DESTROYED 

,------------------------------------------RESULTS PROC HEAR 
CLO 
NOV 
PUSH 
PUSH 
PUSH 
NOV 

;------ WA IT 
Jll• 

J39, 

XOR 
NOV 

IH 
TEST 
JHZ 
LOOP 
OR 

Dl,OFFSET NEC_STATUS J POINTER TD DATA AREA 
ex ' SAVE COUNTER 
DX 
IX 
BL,7 J MAX STATUS BYTES 

FOR REQUEST FOR MASTER 

ex.ex 
DX,HEC_STAT 

; IHPUT LOOP 
J COUNTER 
; STATUS PORT 
; WAIT FOR NASTER 

AL,OX GET STATUS 
AL,OIOH MASTER READY 

j~;A ; ~:i~:~!:TER 
DISKETTE_STATUS,TINE OUT 

; RESULTS ERROR 
STC 

;------ RESULT OPERATION IS DDHE 
1 SET ERROR RETURN 

JH1 POP 
PDP 
POP 
RET 

;------ TEST 
JOA, IH 

TEST 
JHZ 

J41t 

ax 
DX 
ex 

THE DIRECTION BIT 
Al,DX 
AL, 04OH 
J,2 

GET STATUS REG AOAIH 
TEST OIRECTIOH IIT 
OK TO READ STATUS 
HEC_FUL 

DR DISKETTE STATUS,IAD HEC 
JNP HO - ; R£SULTS_ERRDR 

;--............ 
HZ: 

READ IH THE STATUS 

IHC 
IH 
NOV 
INC 
NOV 
LOOP 
DEC 
IH 
TEST 
JZ 
DEC 
JHZ 
JNP 

DX 
AL,DX 
[OIi, AL 
Dl 
CX,10 
J43 
DX 
AL,DX 
AL,OlOH 
J44 
BL 
Jll 
JU 

IHPUT_S!AT 
POIHT AT DATA PORT 
GET THE DATA 
STORE THE IYTE 
IHCRENEHT THE PDIHTER 
LOOP TO KILL TINE FDR NEC 

POINT AT STATUS PORT 
GET S!ATUS 
TEST FOR HEC STILL IUSY 
RESULTS DOHE 
DECREMENT THE STATUS COUNTER 
GO BACK FOR NORE 
CHIP HAS FAILED 

.-------------------------------------------------
; HUN_TR~~is ROUTINE CALCULATES THE HUNIER OF SECTORS THAT 

WERE ACTUALLY TRAHSFERRED TD/FRON THE DISKETTE 
INPUT 

(CH) = CYLINDER OF OPERATION 
CCL) : START SECTOR DF OPERATION 

OUTPUT 
(AL) = MUNIER ACTUALLY TRANSFERRED 
HO OTHER REGISTERS NOOIFIED 

NUN_TRAH~ov ~~~~Ec_s~!;~S+l 
CNP Al,[BP+lll 
NOV AL,HEC_STATUS+5 
JZ HS 
NOV IL,I 
CALL GET_PAR" 
NOV AL,AH 
IHC AL 
SUI AL,[IPl ♦ IO 
NOV [IP+l41,AL 
RET 

HUN TUNS 
RESULTS EHDP 

EHDP 

GET CYLINDER EHDED UP DH 
SANE AS WE STARTED 
GET ENDING SECTOR 
IF OH SAME CYL, !HEH HO ADJUST 

GET EDT VALUE 
IHTO Al 

USE EOT+J FDR CALCULATION 
SUBTRACT START FRO" EHD 

J-------------------------------------------------; DISAILE 
; THIS ROUTINE WILL DISABLE All INTERRUPTS EXCEPT FOR 

INTERRUPT 6 SO WATCH DOG TINE OUT CAH OCCUR IH ERROR 
COHDIT !OHS. 

INPUT 
HOHE 

; OUTPUT 
J HDHE 
1 ALL REGISTERS REMAIN INTACT 
,-------------------------------------------------
DISABLE PROC HEAR 

PUSH AX ______ DISABLE ALL IHTERRUPTS AT THE 8259 LEVEL EXCEPT DISKETTE 
J AL, !HTAOI ; READ CURREHT HASK 

~~V [IP ♦ l61,AX ; SAVE MASK OH THE SPACE ALLOCATED 
OH THE STACK 

AL, OIFH 

!HTAOl,AL 
IOUHD_SETUP 
AX 

MASK OFF ALL INTERRUPTS EXCEPT 
DISKETTE 
OUTPUT MASK TO THE 8259 
SETUP REGISTERS 10 ACCESS BUFFER 

EHABLETHIS PROC EHAILES ALL INTERRUPTS. IT ALSO SETS THE IZSl TO 
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D41' 
D414 sz 
0415 BD 76 
D417 E6 U 
D41' SD 
DUA s1 
0418 Bl FF 
041D El 41 
OUF SD 
0420 s1 
0421 E6 41 

04ZS IE \I 10 

0426 E4 62 
0421 24 DI 
042A 50 

t4ZI E4 Al 
D420 10 II 
04ZF E6 U 

0431 Bl 4J 10 

0434 E6 Zl 
106 S& 
O•l7 SA 
DOI fl 
143' Cl 
DOA 

145A 
143A lZ CD 
ooc El 43 
hlE so 
045F SI 

OHO E4 0 
0442 Bi C4 
0444 E\ 40 
0446 Ii c, 
144g 30 DIZC 
14'1 l2 ED n,o Cl 
h4E 

04\E 
D,H 51 D\H u 4E DD 0452 BO El lF 0\55 BO DI 
04)7 DZ El 
0451 24 OF 

0\58 59 
D45C Cl 
0450 

·; INPUT 

THE NODE REQUIRED FDR KEYBOARD DATA DESERIALIZATION. 
BEFORE THE LATCH FOR KEYBOARD DATA IS RESET, BIT D OF THE 
azss IS READ TD DETERMINE WHETHER ANY KEYSTROKES OCCURED 
WHILE THE SYSTEM WAS MASKED OFF. 

; NOHE 
; OUTPUT 
I 
l 

' I 
Al=I 11EAHS A KEY WAS STRUCK DURING DISKETTE I✓O. tOR NOISE OH THE lIHEl 
AL=D MEANS THAT HO KEY WAS PRESSED. 
AX IS DESTROYED. All OTHER REGISTERS REl14IH INTACT. 

,-------------------------------------------------ENABLE PROC HEAR PUSH DX ; SAVE DX 
;------ RETURN TIMER! TO STATE HEEDED FDR KEYBOARD I/0 MOV Al,DIIIDllDB OUT l~M_CTL,AL PUSH 

POP AX : WAIT FOR 1253 TO INITIALIZE 
l ITSELF 110V Al, DFFH I IHITIAL VALUE FOR BZSl OUT Tl11ER+l,Al ; LSI PUSH AX 

PDP AX ; WAIT OUT TIIIER+ I, Al ; l'ISI 1----- CHECK IF ANY KEYSTROKES OCCURED DURING DISKETTE TRANSFER 110V ES,[BP+UJ GET ORIGINAL ES VALUE FROM THE 
IN ' STACK Al,6ZH I READ PORT C OF 8255 AND Al,DIH BIT=! MEANS KESTROKE HAS DCCURED PUSH AX SAVE IT OH THE STACK ,---- ENABLE HIii INTERRUPTS IH Al,Hll!_pORT RESET LATCH MDV AL,BDH 11ASK TO ENABLE HIii OUT HMI_PORT,AL ; ENABLE HIil ,----- ENABLE ALL INTERRUPTS WHICH WERE ENABLED BEFORE TRANSFER 
IIOV AX,IBP+16] ; GET IIASK FRON THE SUCK 
OUT INT AO! ,AL POP AX 

l PASS BACK KEY STROKE FLAG POP DX 
ST! 

ENABLE 
RET 

ENDP 
;------------------------------------------------:CLOCK_WAIT 
l THIS PROCEDURE IS CALLED WHEN THE TIIIE OF DAY 
I IS BEING UPDATED. IT WAITS IF TIIIERO IS ALMOST 
l READY TD WRAP UNTIL IT IS SAFE TO READ AH ACCURATE 
l TINER!. 
;INPUT 

' ;OUTPUT 
NOHE. 

1 HONE. AX IS DESTROYED. 
,------------------------------------------------CLOCK_WAIT PROC HEAR 

XOR AL,AL 
~~~H llll_CTL,Al 
POP AX 

IN 
XCHG 
IH 
XCHG 
CIIP 
JC 
RET 

AL, TIIIERD 
Al,AH 
Al, TIMERD 
Al,AH 
AX,THRESHOLD 
CLOCK_WAIT 

READ 110DE Tl"ERO FOR BZ5l 
OUTPUT TO THE 8253 

WAIT FOR 1253 TD INITIALIZE 
ITSELF 
READ LEAST SIGNIFICANT BYTE 
SAVE IT 
READ MOST SIGHIFICAHT BYIE 
REARRANGE FDR PROPER ORDER 
IS !!MERO CLOSE 10 WRAPPING! 
JUMP IF CLOCK IS WITHIN THRESHOLD 
OK TO READ TIIIERI CLOCK_WAI T EHDP 

;------------------------------------------------------------------;GET_DRIVE 
1 

THIS ROUTINE WILL CALCULATE A BIT IIASK FOR THE DRIVE WHICH 1 
IS SELECTED BY THE CURREHT INT ll CALL. THE DRIVE SELECTED 

; CDRRESPOHDS TO THE BIT IH THE IIASK, I.E. DRIVE ZERO 
' CORRESPONDS TO BIT ZERO AHO A OIH IS RETURNED. THE BIT IS 
; CALCULATED BY ACCESSING THE PARAIIETERS PASSED TO INT ll 
IIHPUT WHICH WERE SAVED OH THE STACK. 

iouPTUT BYTE PTR[BPJ IIUST POINT TO DRIVE FDR 5ELECTIDH. 

!-------~~-~~~!~INS THE BIT IIASX. ALL OTHER REGISTERS ARE IHTAC! __ 
GET DRIVE ------------------------------------------------- PUSH ~;oc HEAR 

:~~ CL,BYTE PTR[BPJ : 
IIDV CL,OFF DBL TR• ; 

SHL 

AHO 

AL, I - - " 

AL,CL 
l 
l 
I 

AL,DRV_SUPPORT : 

SAVE REGISTER. 
GET DRIVE NUMBER 
IGNORE J SUPPORT PARAIIETER 
IHIT!ALIZE Al WITH VALUE FOR 
SHIFTING 
SHIFT BIT POSITION BY DRIVE 
HUNBER (DRIVE IH RANGE O·l) 
ONLY FOUR DRIVES ARE SUPPORTED. 

Pop ex RANGE CHECK 
GET DR1v:ET RESTORE REGISTERS 

;··;EEK---------~~~---------
; THIS ROUTINE WI -----------------------
; TO THE HAMED TR~~ IIOYE THE HEAD OH THE HAIIEO DRIVE 
I llHcE THE DRIVE K. IF THE DRIVE HAS HOT BEEN ACCESSED E 
I INPUT RECALIIRATEo. RESET COIINAHD WAS ISSUED, THE DRIVE WILL a I 

IDLl: DRIVE TO SEEK OH 
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00D 
D45D 
D45E 
D45F 
0460 
0463 
D465 
D467 
0461 
046D 

.046F 
D470 
0473 
0474 
D471 
047A 
047E 
0411 
0411 
0415 
0418 
DUA 

041D 
0490 
0492 
0497 
0499 
049C 
DOE 

04AI 
O<tAJ 
0',16 
04l9 
04AI 
04AI 
04AD 

D410 

D413 
0485 
007 
0419 
D481 
041E 
04C0 
04C3 
04C4 
04CI 
04CA 
04CC 
04CE 
0401 
D4D2 

D4D5 
04D6 
04D7 
04D9 
D4DC 
04DC 
04DF 
D4El 
04EJ 
OIE5 
04E7 
04E9 
04EA 
04EB 
OHD 
04EF 
OHO 
04FO 
04 FI 
04F2 
04FJ 

D4F6 
D4F7 
D4F9 

D4F9 
04F9 
04FA 
04FD 
04FF 
OSOi 

56 
53 
51 
IE 0D74 R 
10 01 
IA CA 
II El ODFF 
03 Fl 
D2 co 

59 
Bl D4FD R 
53 
14 06 DUE R 
75 39 
Da 06 D03E R 
ao 3C 00 
74 30 
84 07 
ea D3D7 R 
aA E2 
ea 03D7 R 

ea 011a R 
73 1' 
C6 06 0041 
84 05 
ea 04Ft R 
14 07 
ea 0307 R 

aA E2 
ea 0307 I 
ea 0371 R 
72 41 

84 12 
ea 14ft R 

C6 04 00 

aA 04 
2A C5 
74 36 
14 DF 
ea D3D7 R 
IA E2 
Ea 0307 I 
51 
F6 46 DD 40 
75 02 
DD E5 
aA E5 
Ea 03D7 
59 
ea 0378 

,c 
51 
13 12 
ea 0331 

19 0226 
QA E4 
74 06 
E2 FE 
FE cc 
El Fl 
59 
9D 
72 06 
BB 2C 

" 
58 
5E 
Cl 
C6 04 FF 

51 
El F7 

51 
19 OZ2' 
OA E4 
)4 06 
E2 FE 

R 

I 

R 

R DD 

(CHI = TRACK TO SEEK TO 

OUTPUT 
CIPI = IIT 6 11 ID TRACK "EDIA 

IIT 6 :D 40 TRACK 

CY=, success 
CY= I FAILURE -- DISKETTE_STATUS SET ACCORDIHGLY 
(AX! DESTROYED 

;-------------------------------------------------SEEK PROC HEAR 
PUSH 51 
PUSH IX 
PUSH ex 

SAVE REOISTEI 
SAVE REGISTER 

MDV SI.OFFSET TRACKO I IASE OF CURREHT HEAD POSITIONS 
MDV Al,1 ESTABLISH NASK FOR RECAL 
NOV Cl,Dl ; USE DRIVE AS A SHIFT COUHT 
AHD ex, OFFH ; NASK OFF HIGH BYTE 
ADD 51,CX ; PDIHT SI AT CORRECT DRIVE 
ROL Al,Cl ; GET "ASK FOR DRIVE 1------ SI CDNTAINS OFFSET FOR CORRECT DRIVE, Al CONTAINS IIT "ASK 

; IH POSITION 0,1 OR 2 
POP ex 
"ov IX,OFFSET PJ32 
PUSH IX 
TEST SEEK_STATUS,Al 
JNZ PJZI 
OR SEEK_STATUS,AL 
C"P IYTE PTR[Sil,O 
JZ PJ21 
"OV AH,07H 

; RESTORE PARA"ETER REGISTER 
; SET UP ERROR RECOVERY ADDRESS 
; HEEDED FOR ROUTIHE HEC_DUTPUT 
; TEST DRIVE FOR RECAL 

I HD_RECAL 
; TURH OH THE HO RECAL IIT IN FLAG 
; LAST REFERENCED TRACl=O? 
; YES IGHORE RECAL 

RECALIBRATE COl'?IAHO 
CALL NEC OUTPUT 
"OV AH,Dl ; RECAL REQUIRED DH DRIVE IN DL 
CALL NEC_OUTPUT ; OUTPUT THE DRIVE HU"IER 1------ HEAD IS "OVIHG TO CORRECT TRACK 

HOOK FOR 40 TRACK TO ao TRACK SUPPORT 

RDY11 

CALL 
JNC 
"ov 
"ov 
CALL 
IIOV 
CALL 

"ov 
CALL 
CALL 
JC 

CHK STAT 2 ; CHECK SU TUS 
ROY! - ; LEAVE ONE "ORE CHAHCE FOR RETRY 
DISKETTE.._STATUS,D ;CLEAR STATUS 
AH,5 ;SET PAIN AS 5 "Ill 
DELAY_H_"S ;WAIT SUI 
AH,O)H ;RECAIRATE COlll'IAHD 
NEC_OUTPUT ;OU T 

;RECAI DRIVE IN DL 
;OUT 
;CHECK STATUS 
;IF ERROR, JUIIP TO SET CAIRRY 

"ov AH,11 ;RETRY OK WAIT UNTILL SETTLE 
CALL DELAY H "5 ;IX 
DRIVE IS SYNC-WfTH CONTROLLER, SEEK TO TRACK 
SEEK READY 
"DV IYTE PTR[Sll,O 1----- DRIVE IS IH SYHCH WITH CONTROLLER, SEEK TO TRACK 

PJ21: "ov Al,IYTE PTRCSI] I GET THE PCH 

~~• ~~i~"1 ';G:/R~:~~-~~
1lo:~~~~ TRACK 

"DY AH,01H I SEEK COMAHO TO HEC 
CALL NEC OUTPUT 
"ov AH,til ; DRIVE HUNIER 
~~~~ ~iC_OUTPUT ; SAVE FOR DOS 
TEST IYTE PTR l1Pl,D40H ; IF DOUBLE TRACK PARA"ETER 
JHE GO_SEEK I LEAVE PARANETER AS IS 

PCJR1 SHL CH,I ; NULTIPLY IY TWO WHEH ,1 TRACK MEDIA 
GO_SEEK: "DY AH,CH I TRACK HUftlER 

~~~l ~iC_OUTPUT RESTORE FOR DOS 
CALL CHK,._STAT_2 GET ENDING INTERRUPT AHO SENSE 

STATUS 1----- WAIT FOR HEAD SETTLE 
PUSHF SAVE STATUS FLAGS PUSH ex SAVE REGISTER 
"DV IL,la HEAD SETTLE PARA"ETER CALL OET_PAR" PJZ,1 ; HEAD_SETTlE 
"ov CX,550 I I "S LOOP OR AH,AH TEST FOR Tl"E EXPIRED JZ PJll 

PJll1 LOOP PJlD I DELAY FOR I "S DEC AH I DECREMENT THE COUHT 
JNP PJ29 I DO IT SOftE ftORE PJ311 POP ex I RESTORE REGISTER 
POPF 
JC PJ32 2 
ftDV IYTE-PTRISIJ,CH 

PJ31_1, POP IX 1 GET RID OF OUNNY RETURN 
PJlZ: I 5EEK_ERROR 

POP IX I RESTORE REGISTER 
POP SI ; UPDATE CORRECT 
RET ; RETURH TO CALLER 

PJl2_2, "OV IYTE PTRIS!l,OFFH ; UNKNOWN STAIUS ABOUT SEEK 

POP IX 
J"P SHORT PJl2 

SEEK EHDP 

I INPUT AH• H "Ill 
DELAY_H_~~S~ROC ~iAR 
DE001 HOV CX,550 

OR AH,AH 
JZ DE40 

DE201 LOOP DE20 

; OPERATION 
1 GET RID OF DUIIIIY RETURN 

SEC WAIT 

SOFTWARE TI"ER 
JX 
JX 
JX 
JX 
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0513 FE CC 
05D5 ea fl 
0507 5' 
0508 Cl 
0509 

150, 
0509 EF 

05U 03 

0508 25 
050C 02 
0500 09 
050E 2A 
050F FF 
0510 50 
0511 F6 
0512 OF 
0513 04 

0514 
0514 lE 
0515 50 
0516 52 
0517 55 
1518 EB IDOi E 

151B BB EC 
051D OE 
051E 58 
OSlF lB '6 0A 
1522 IS 48 
0521 BB 16 oa 
0527 3D OlEZ l 
152A 7C II 
ISZC 3D 0228 R 
ISZF 7D 31 

1531 C7 " oa 0221 t 1536 u IE IC DIil 

0531 BA ODF4 0S3E EC 
153F ZI FO 
0511 lC DO 
0513 75 14 
1515 EB 130 l 
0518 IE 0012 l 
05'8 8A 44 11 OSIE Al 02 1550 H 07 
1552 ao oe 0041 1 03 1557 EB 13 
1559 ao oe 0111 Rao 055E C6 06 003E R 00 
0563 BA OOFZ 15U 5D 
0567 ea HIE R 0561 55 
0561 EE 
OSIC aa 21 
0S6E e, 20 
0570 5D 
0571 5A 

DEC AH JX JMP DEOO JX DE40. PDP ex JX RET 
DELAY_H_NS EHDP 

,------------ - -------------------------------- -I DISK BASE 

' THIS IS THE SET OF PARANETERS REQUIRED FOR 
DISKETTE OPERATION. THEY ARE POINTED AT BY THE 
DATA VARIABLE DISK_POIHTER. TO NDOIFY THE PARANETERS, 
BUILD AHDTHER PARAMETER BLOCK AND POINT AT IT 

,----------- - ---------------------------------DISK_BAS~B LABEL BYTE 
HD UHLOAD=OF - 1ST SPECIFY 1110111u I SRT=E, 

' BYTE DB l I HD LOAD=l, MDOE=HO OMA - 2ND 

' SPECIFY BYTE DB ~OTOR_WAIT l WAIT AFTER OPH TIL HDTOR OFF DB I 512 IYTES✓ SECTDR DB 9 
' EDT ( LAST SECTOR OH TRACK) DI 02AH 
' GAP LEHGTH DB OFFH 
' DTL DI 050H I GAP LENGTH FOR FOR"AT DB OF6N I fill BYTE FDR FORMAT DI 15 I HEAD SETTLE TIME <MILLISECOHDS) DB 4 I NDTOR START TIME (J/8 SECONDS) 

1----------------------------------------------l DISK_INT 
l THIS ROUTINE HANDLES THE DISKETTE INTERRUPT. AH INTERRUPT 
l Will OCCUR OHLY WHEN THE ONE-SHOT TIMER IS FIRED. THIS 
l OCCURS IN AH ERROR SITUATION. THIS ROUTINE SETS ERRORS IH 
; THE DISKETTE STATUS BYTE AHO DISABLES THE OHE·SHOT TIMER. 
l THEN THE RETURN ADDRESS OH THE STACK IS CHAHGEO TO RETURN 
I TO THE OP_EHD LABEL, 
I INPUT 
l HONE. 
l OUTPUT 
l HONE. DS POINTS AT IIOS DATA AREA. CARRY FLAG IS SET SO 
l THAT ERROR Will IE CAUGHT IN THE EHYIROHMEMT RETURNED TO. 
;-----------------------------------------------DISK_INT PROC FAR 

PUSH DS 
PUSH AX 
PUSH DX 
PUSH BP 
CALL DOS 

l SAVE REGISTER 
; SAYE THE IP REGISTER 
; SETUP OS TO POIHT AT BIOS DATA 

OCCURED IN IHTll OR WHETHER IT IS A ;------ CHECK IF INTERRUPT 
l SPURIOUS INTERRUPT 

MDV IP, SP ; POINT IP AT STACK 
PUSH CS ; WAS IT IN THE BIOS AREA POP AX 
CMP AX,WORD PTRIIP+lO) ; GET INTERRUPTED SEGMENT 
JHE D13 ; HDT IN BIOS, ERROR COHDITIDH 
MOY AX,WDRD PTRIIP+ll ; GET IP OH THE STACK 
CNP AX,DFFSET VERIFY LOOP ; RANGE CHECK IP FOR DISK 

; TRANSFER 
Jl Oil ; BELOW TRANSFER CODE 
CNP AX,DFFSET OP EHD+l ; UPPER RANGE OF TRAHSFER CODE 
JGE DI3 - ; ABOVE RANGE OF WATCHDOG TERRAIN 

1------VALID DISKETTE INTERRUPT CHANGE RETURN ADDRESS OH STACK TO 
l PULL OUT OF LOOP 

110V WORD PTRCBP+ll,OFFSET OP END 
OR WORD PTRIIP+l2l,1 ; TURN-OH CARRY FLAG IN FLAGS OH 

l STACK 
;-----------------------------------------------------------------;n•NDTEU• 

• A WRITE PROTECTED DISKETTE WILL ALWAYS GET STUCK IN WRITE LOOP 
l WAITING FOR IEGIHHIHG OF EXECUTION PHASE WHEN THE WATCHDOG 
' FIRES AHO THE STATUS IN PORT NEC STAT : DXH ex NEAHS DON'T CARE) 
• STATUS FROM THE RESULT PHASE IS AVAILABLE. THE STATUS IS READ 
!_AND WRITE PROTECT IS CHECKED FOR. 

. ---------------------------------------------------------------l10V DX,HEC STAT 
IH Al,DX - 1 GET NEC STATUS BYTE 
AND Al,OFOH l MASK HIGH HIBBLE 
CHP Al,ODOH l IS EXECUTION PHASE OOHE 
JHE Dll l STUCK IN LOOP 
CALL RESULTS I GET STATUS OF OPERATION 

NOY Sl,OFFSET HfC_STATUS ; ADDRESS OF BYTES RETURNED IY 
NOY l NEC 
TEST AL,IS! ♦lJ I GET STl 

Al,02H ; WRITE PROTECT SIGNAL ACTIVE? t~ Dll I TIME OUT ERROR 
JNP DISKETTE SlATUS,WRITE PROTECT 

:---••-TIME OUT SHORT DI! -
Olli OR ERROR 

NOY DISKETTE STATUS,TINE OUT 
,------ RESET THSEEEK_surus,o ' SEY RECAL OH DRIVES 
D12, HOV NEC AHO OISAILE WATCHDOG 

POP g~,HEC_CTL ADDRESS TD NEC CONTROL PORT 
CALL 
PUSH our 
HOY 
our 
POP 
Pop 

gf_DRIVE 
DX,AL 
Al,EO! 
IHTAoa,Al 
IP 
DX 

A-104 

POINT &P AT BASE OF STACKED 
PARAMETERS 
RESET ADAPTER AND DISABLE WD 
RESTORE FOR RETURNED CALL 

GIVE EOI TO 1259 



D57Z s8 
D57l lF 
D5H CF 
D575 

D57S 
0575 03F9 
0577 D2EA 
0579 0175 
0571 oou 
D57D 005D 
057F 002F 
05ai 0017 
D583 0017 
0585 

D585 Fl 
D586 IE 
0557 52 
osaa 56 
05&9 57 
05U 51 
0588 53 
o5ac 81 F2 
05&E a& FA 
0590 DI E6 
0592 E& 0000 E 
0595 &a 94 0000 
0599 OB D2 
0591 74 13 
059D QA E4 
05H 74 16 
_05Al FE cc 

R 

POP 
POP 
IRET 

AX 
DS 

l RETURH FRD11 INTERRUPT 
DISK_INT EHDP 

,-----INT 14--------------------------------------------
;RSZ3Z_I~HIS ROUTINE PROVIDES BYTE STREAK l/0 TO THE COl91UHICATIOHS 

PORT ACCORDING TO THE PARAKETERS• 

; 

(ANl=O INITIALIZE THE COl91UHICATIOHS PORT 
CAL) HAS PARKS FOR INITIALIZATION 

.---1-------6-------s-------4-------1-------2---------1 o----
;-------- BAUD RATE ---,:----PARITY----::-STOPIIT-1,--WORD LENGTH--
• ODD - 110 

001 - 150 
OID - 3DO 
011 - 600 
100 - 120D 

XO - HOHE 
01 - ODD 
11 - EVEH 

o - I 
1 - 2 

10 - 7 ans 
11 - 8 ans 

l 101 - 2400 
110 - 4800 
111 - 4100 

DH RETURN, THE RS232 INTERRUPTS ARE DISABLED AHD 
COHDIT!OHS ARE SET AS IN CALL TO COl910 
STATUS (AH=3l 

(AHl=l SEND THE CHARACTER IH CAL> OVER THE COMO LINE 
(All REGISTER IS PRESERVED 
OH EXIT, Ill 7 OF AH IS SET IF THE ROUTINE WAS 

UNABLE TO TRAHSKIT THE BYTE OF DATA OVER 
THE LIHE. IF Ill 7 OF AH IS HOT SET, THE 
REMAINDER OF AH IS SET AS IHA STATUS 
REQUEST, REFELECIIHG THE CURRENT STATUS OF 
THE LIHE. 

(AHl=2 RECEIVE A CHARACTER IH (All FRO" COl'IIIO LIHE BEFORE 
RETURHIHG TO CALLER 

OH EXIT, AH HAS THE CURRENT LIHE STATUS, AS SET IY 
THE STATUS ROUTINE, EXCEPT THAT THE OHLY 
IITS LEFT OH, ARE THE ERROR BITS 
Cl,4,l,2,1). IH THIS CASE, THE ll"E OUT IIT 
INDICATES DATA SET READY WAS HOT RECEIVED. 
THUS, AH IS HOH ZERO OHLY WHEH AH ERROR 
OCCURRED.CHOTE, IF THE Tl"E-OUT BIT IS SET, 
OTHER BITS IH AH "AY HOT IE RELIAILE.) 

(AHl=l RETURN THE COtl/lO PORT STATUS IH (AXl 
AH COHIAIHS THE LIHE CONTROL STAT'!S 
Ill 7 = TIME OUT 
Ill 6 : !RAHS SHIFT REGISTER E"PTY 
BIT 5: TRAH HOLDING REGISTER EIU'TT 
Ill 4 = BREAK DETECT 
IIT l: FRAMING ERROR 
IIT 2: PARITY ERROR 
BIT I: OVERRUN ERROR 
BIT O = DATA READY 
AL COHTAIHS THE KOD~ STATUS 
IIT 7 = REC!EVED LIHE SIGNAL DETECT 

BIT 6: RIHG INDICATOR 
Ill S: OATA SET REAOY 
l!T 4: CLEAR TO SEHD 
IIT 3: DELTA RECEIVE lIHE SIGNAL DETECT 
l!T 2 = TRAILING EOGE RIHG OETECIDR 
IIT I : DELTA DATA SET READY 
IIT O = DELTA CLEAR TD SEHO 

COX) = PARAMETER !HD!CATIHG WHICH RS232 CARD C0,1 ALLOWED) 
I DATA AREA RS232_1ASE CONTAINS THE IASE AOORESS OF THE 1250 OH THE 

CARD. LOCATION 400H COHTAIHS UP TO 4 RS2l2 ADDRESSES POSSIBLE 
DATA AREA RS232 TIM OUT (IYTE) COHIAIHS OUTER LOOP COUHT 

l VALUE FOR-T!K(OUT tOEFAULT=l> 
;OUTPUT 
I AX MODIFIEO ACCORDING TO PARKS QF CALL 
l ALL OTHERS UNCHANGED 
,--------------------·------------------------------
Al 

ASSUME CS,CODE,DS,DATA 
LABEL WORD 
OW 1017 110 BAUD l TABLE OF IH!T VALUE 
DW 746 150 
DW 173 300 
DW 156 600 
DW 93 1200 
OW 47 2400 
DW 23 4100 
OW 23 ; 4100 

RS232_ID PRDC FAR 1------ VECTOR TO APPROPRIATE ROUTINE 
ST! l INTERRUPTS BACK DH 
PUSH OS ; SAVE SEGIIEHT 
PUSH DX 
PUSH SI 
PUSH DI 
PUSH .ex 
PUSH IX 
MDV SI,DX 
MOY DI. DX 
SHL Sl,l 
CALL DDS ; 
KOV DX,RS2S2_1ASEIS!I 
OR DX,DX i 
JZ Al 
OR AH,A" 
JZ H 
DEC AH 
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RS232 VALUE TO SI 
AHO TO DI (FOR TIKEOUTSl 
WORD OFFSET 
PQIHI TO BIOS DATA SEGMENT 
; GET USE ADDRESS 
TEST FOR O BASE ADDRESS 
RElURH 
TEST FOR CAHl•O 
CQMUH !HIT 
TEST FOR (AHl•l 
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nu 
7' " OHS FE CC 

OSA7 ,. ,c 
05A9 FE CC 
OSAI 75 03 
OSAD E9 0'3F R 
0510 
0580 51 

0511 s, 
osaz SF 
OHS SE 
0514 5A 
0515 IF 
05H CF 

0517 8A EO 
05a, as C2 13 
051C BO ao 
05BE EE 

DSIF &A D4 
DSC! 11 04 
D5Cl D2 CZ 
DSC5 II EZ DODE 
D5C9 IF DS75 R 
DSCC Dl FA 
DSCE 11 94 IDOi R 
DSDZ 42 
DSDl 2E, U 45 DI 
0507 EE 
osoa u 
DSD9 2E: U D5 
DSDC EE 
DSDD as C2 03 
OSEO U C4 
0SE2 24 IF 
DSE4 EE 
HES 0 
DSU U 
DSE7 II U ose, EE 
OSEI El 5l 

OSEC 
DSEC 5D 
D5ED 13 C2 U 
ISFD II IS 
ISFZ EE 

t5Fl 42 
D5F4 42 
OSFS 17 lt 
DSF7 El U4E R 
OSFA 74 05 
DSFC 59 
OSFD U Cl 
15FF ID CC II 
0602 EB AC 
H04 
1614 u 
DUS 17 20 
OU7 U 06U R DUA IS FD 
16DC ll EA 05 
D61F 59 
061D IA Cl 
0612 EE 
0613 El U 

0615 Bl CZ " oua ID II 
061A EE 
DUI 42 
ouc 42 
DUD 17 21 
DUF Ea DUE R u22 75 DI 
U24 H 
D,zs EC 
u2, Al Dl D,2a 7S 0, 
o,zA F6 06 0071 R IQ o,u H F4 DUI El CC 
D6ll 24 lE 
0635 &A ED 

'"' n 94 ODIi R 0631 EC 
06lC Et OSio R 
o,sF II 94 ODOO R 0'43 ll C2 D5 
064' EC 
1647 aA ED 0'49 42 
UH EC o,o E9 osao R 

All 

A4a 

JZ 
DEC 
JZ 
DEC 
JHZ 
JltP 

POP 

POP 
POP 
POP 
POP 
POP 
IRET 

A5 
AH 
A12 
AH 
Al 
Ala 

IX 

ex 
DI 
SI 
DX 
DS 

;------ INITIALIZE THE 
NOV AH,Al 
ADD DX, 3 
NOV Al,IOH 

; SEHD Al 
; TEST FDR <AH>=2 
; RECEIVE IHTD AL 
; TEST FDR (AH)=l 

COltltUHICATIOH STATUS 
I RETURH FRON RS232 

I RETURN TO CALLER, HO ACTION 
COIINUHICATIOHS PORT 

; SAVE INIT PARMS IN AH 
I POINT TO 1250 CONTROL REGISTER 

OUT DX,AL ; SET DlAB•I 1------ DETERltlHE BAUD RATE DIVISOR 
NOV Dl,AH GET PARNS TO Dl NOV Cl,4 
ROL Dl,Cl 
AHD DX,DEH 
ltOV DI.OFFSET Al 
ADD DI.DX ; 
~~~ g~,RS232_BASEISII 

ISOLATE THEN 
IASE OF TABLE 
PUT INTO INDEX REGISTER 

NOV Al,CS1IDil+l 
OUT DX,Al 
DEC DX 
ltOV Al,CS:IDil 
OUT DX,Al 
ADD DX, 3 
ltOV Al,AH 
AND Al.OlFH 
OUT DX,Al 
DEC DX 
DEC DX 
NOV Al,D 
OUT DX,Al 

; POINT TO HIGH ORDER DF DIVISOR 

GET HIGH ORDER OF DIVISOR 
SET NS OF DIV TO 0 

; GET LOW ORDER OF DIVISOR 
; SET lDW OF DIVISOR 

J GET PARPIS IACK 
; STRIP OFF THE IAUD BITS 

lIHE CONTROL TD a BITS 

JNP SHORT All 1----- SEHD CHARACTER IH (All A51 

1 INTERRUPT ENABLES All OFF 
; COPI_S TA TUS 

OVER COMO llHE 

A71 

Al, 

o, 

PUSH 
ADD 
PIOV 
OUT 

INC 
INC 
tlOV 
CALL 
JE 
PDP 
PIOV 
DR 
JPIP 

DEC 
PIDY 

CALL 
JNZ 
SUI 
POP 
NOV 

AX 
DX,4 
Al,3 
DX,AL 

DX 
DX 
IH,lOH 
WAIT_FOR__STATUS ., 
ex 
Al,Cl 
AH,laH 
Al 

DX 
IH,ZOH 

~~IT_FOR_STATUS 
DX,5 
ex 
Al,CL 

; SAVE CHAR TO SEND 
; PIODEPI CONTROL REGISTER 
; DTR AND RTS 
; DATA TERMINAL READY, RE4UEST TO 

SEND 
ltOOEM STATUS REGISTER 

TO SEND DATA SET READY I CLEAR 
ARE 10TH TRUE? 

CHAR YES, READY TO TRANSNIT 
; RELOAD DATA BYTE 
; IHDICATE TIPIE OUT 
; RETURN 
; CLEAR TO SEHD 
; LIHE STATUS REGISTER 
; IS TRANSMITTER READY 

; TEST FOR TRANSMITTER READY 
; RETURN WITH TINE DUI SET 
I DAT A PORT 

RECOVER IN ex TEMPORARILY 
PIDVE CHAR TO Al FDR OUT, STATUS 
IH AH 

OUT DX,AL I OUTPUT CHARACTER 
JNP Al ; RETURN 

;----- RECEIVE CHARACTER FROPI CDlt/10 LINE 
AIZ, ADD DX.~ ; PIODEN COHTROL REGISTER 

AU: 

A17, 

PIDV Al,! DATA TERNINAL READY OUT DX,Al 
IHC DX 
IHC DX 
PIOV IH,20H ; 
CALL WAIT FOR STATUS ; JNZ Al - -
DEC DX I 

"ODEN STATUS REGISTER 

DAU SET READY 
TEST FDR DSR 

IN Al,DX 
TEST Al,! J RECEIVE BUFFER FULL 
JHZ All TEST FOR REC. BUFF. FULL 
~fST !I~S_IREAK,IOH I TEST FOR BREAK KEY 

RETURN WITH ERROR 
LINE STATUS REGISTER 

JNP Al LDDP IF NO BREAK KEY 
AND SET TIME our ERROR ECY 

Al,ODOl11101 TEST FDR ERROR CONDITIONS DH R 
Ploy AH, Al CHAR 
~~V DX,RS2l2_1ASEISIJ ; DATA PDRT 
JMP Al,DX GET CHARACTER FROPI LINE li;;--- ~~ro Po:~ STATUS ROUTIN~ RETURN 
ADD DX,RS232_1ASEISII 
IH DX,$ I CONTROL PORT 
PIOV Al,DX I GET LINE CONTROL STATUS 

l~c t~•AL : :~IH}NT~"11~g:"R~~~~~s REGISTER 
JMP Al' DX · GET MODEPI CONTROL STATUS ;-----... 43 ' 

; - ·-------------- RETURN WAIT FDR STATUS RouriHe __________ _ 



DHE 
064E 
0652 
0654 
0655 
0657 
0659 

0651 
065D 
065F 
0661 
066l 
0665 
0665 
0666 
0666 

0666 
0666 
0667 
oua 
0661 
0670 
067l 
06 74 
0677 
06 77 

DU7 
0679 
0671 
067D 
067F 
0681 

0685 
0685 
06&7 
060 
061A 
061C 
06aD 
DUE 
OUE 

DUE 
0690 
0692 
0694 
0696 
0697 
0697 

0'97 

SA 9D D07C R 
2B c, 
EC 
SA ED 
22 C7 
lA C7 

H oa 
E2 F5 
FE Cl 
75 EF 
UA FF 

CJ 

Fl 
IE 
Ea 0000 E 
ao 26 0011 R 1F 
Ea 0677 R 
IF 
CA 0002 

DA E, 
H 15 
FE cc 
74 IS 
FE cc 
H IA 

FE cc 
75 05 
E9 OH, 

a, n 
F9 
CJ 

E4 61 
24 Fl 
E6 61 
2A E4 
CJ 

E4 '1 

l 

;EHTRY, IH=STATUS IIT(Sl TO LOOK FOR, 
; DX=ADDR. OF STATUS REG 
;EXIT: ZERO FLAG OH: STATUS FOUHD 

ZERO FLAG OFF: TINEOUT. 
AH=LAST STATUS READ 

;------------------------------------------WAIT_FOR_STATUS PROC HEAR 
WFSO: ~3~ ~~:~~252_TIN_OUTIDll ;LOAD OUTER LOOP COUNT 
WFSl• lH AL.DX ;GET STATUS 

NOV AH, AL ; MOVE TO AH 
AHO AL,IH ;ISOLATE BITS TO TEST 
CNP AL, IH ; EXACTLY : TD "ASK 

RS232.INC 

WFS_EHD: 

JE 
LOOP 
DEC 
JHZ 
DR 

RET 

WFS END 
WFST 
IL 
WFSO 
IH,BH 

;RETURN WITH ZERO FLAG OH 
;TRY AGAIN 

;SET ZERO FLAG OFF 

~~~h~~~-s TATUS EHDP 
EHDP 

1--- IHI 15 --------------------------------------------------CASSETTE I/0 
(AH) : 0 TURN CASSETTE "OTOR OH 
(AHl : I TURH CASSETTE "OTOR OFF 
(AH): 2 READ 1 DR "DRE 256 IYTE ILOCKS FROft CASSETTE 

CES,IXl : POINTER TO DATA BUFFER 
CCX>: COUNT OF BYTES TO READ 

I OH EXIT 
(ES,1Xl : POINTER TO LAST BYTE READ ♦ I 
(DX) : COUNT OF BYTES ACTUALLY READ 
<CY! : 0 IF HO ERROR OCCURRED 

: 1 IF ERROR OCCURRED 
CAHl: ERROR RETURH IF (CY): l 

: 01 IF CRC ERROR WAS DETECTED 
: 02 IF DATA TRANSITIONS ARE LOST 
: 04 IF HO DATA WAS FOUND 

CAN): 5 WRITE I OR NORE 256 IYTE BLOCKS TO CASSETTE 
(ES,BXl: POINTER TO DATA IUFFER 
(CX) : COUHT OF BYTES TO WRITE 

OH EXIT 
(EX,BXl : POIHTER TO LAST BYTE WRITTEN ♦ l 
CCX): 0 
(AHi : AHY OTHER THAN AIOVE VALUES CAUSES (CYJ: 1 

AHO (AH)= ao TO IE RETURNED (INVALID COIINAHD). 
;---------------------------------------------------------------ASSUNE DS,DATA, ES,HOTHlHG,SS,HOTHIHG,CS:CODE 

PROC FAR 
INTERRUPTS BACK OH 

CASSETTE__!O 
ST! 
PUSH 
CALL 
AHO 
CALL 
POP 
RET 

OS ESTABLISH ADDRESSING TO DATA 
DDS 
IIOS_BREAK, lFH "AKE SURE IREAK FLAG IS OFF 
WI CASSETTE_IO_CDHT 
OS 
2 I INTERRUPT RETURN 

CASSETTE 10 
WI l'ROC 

EHDP 
HEAR 

J-------------------------------------------------------1 PURPOSE: 
TO CALL APPROPRIATE lOUTlHE DEPENDING ON REG AH 
AH ROUTINE 

,-------------------------------------------------------1 a "OTOR OH 
I 1 "OTOR OFF 
; 2 READ CASSETTE ILOCK 
I 5 WRITE CASSETTE ILOCK 
1-------------------------------------------------------

w2, 

0R AH,AH I TURN OH "OTOR! 
JZ HOTOR_OK YES, DO IT 
DEC AN TURN OFF "OTOR! 
JZ HOTOR,_OFF YES, DO !T 
DEC AH READ CUSETTE ILDCK! 
JZ READ_ILOCK YES, DO IT 

DEC 
JHZ 
JHP 

"OY 
STC 
RET 

AH 
W2 
WRITE__ILOCK 

AH,D&aH 

WRITE CASSETTE BLOCK! 
y:~~-g~f{~EO 
COMAHD HOT DEFINED 
ERROR, UHDEFIHED OPERATION 

I ERROR FLAG 

WI ENDP 
"OTOR_ON PROC NEAR 

,---------------------------------------1 PURPOSE: 
I TO TURN DH CASSETTE "DTOR 
1---------------------------------------IH At, PORT I ; READ CASSETTE OUTPUT 

AHO Al.HOT O&H CLEAR 111 TO TURH OH "OTOR 
OUT PORT B,AL I WRITE IT OUT 
SUI AH,AK I CLEAR AH 
RET 

~grn::g~F ~~g~ NEAR 

,---------------------------------------' PURPOSE• • 
l 10 TURN CASSETTE HOTOR OFF 
1----------------------------------------IH AL,PORT_I I READ CASSETTE OUTPUT 
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0699 oc 0& 
0698 EB F5 
069D 
069D 

0'9D 53 
one 51 
O"F 56 
ouo BE 1007 
OUl EB DB5D R 
OU6 
OU6 E4 62 
OUB 24 10 

IIU AZ ODU R 
DUD U lf7l 
OUD 
OUD F6 D6 0111 R 11 
005 75 03 

0687 0 
0618 75 ll 
DUA E9 D73C R 
0610 El D71C R 
D6CD El EE 
OICZ IA Dl71 
OIC5 19 DZDO 

UC& FA 
Olt9 
D6C9 F6 16 0071 R 10 
06CE 75 6C 
1600 51 
0601 El D71C R 
010, DB C9 
06D6 59 
11D7 74 CD 
OID! lB D3 
06DB El H 

IIDD 73 C7 

06DF EZ El 

06EI 
06EI 72 U 

DiEl EB one R D6E6 El 074E R 
06E9 lC 11 
DHB 75 0 

OIED 5E 
OIEE 51 
OIEF 58 

OHi 51 
06Fl 

06Fl C7 II 00'9 R FFFF 06F7 u 0100 06FA 
D6FA F6 06 0071 R 10 06FF 75 23 
0701 El OHE R 07DI 72 IE 
0706 El D5 

070I 26: ae 07 DlOB H 
D7DC 19 
D7DD 
070D 0 
D7DE 7F EA 

DR AL,OIH ; SET BIT TO TURH OFF 
JHP W3 I WRITE IT, CLEAR ERROR, RETURN HDTOR OFF EHDP 

READ fLOCK PRDC HEAR 
.---=-----------------------------------------------------------PURPDSE1 
' TO READ 1 DR HORE 256 IYTE ILDCKS FRDH CASSETTE 

DH EHTRY1 
ES IS SEGHEHT FDR HENDRY IUFFER (FDR COHPACT CODE) 
BX POINTS TO START OF HENDRY BUFFER 
ex COHTAINS NUHBER OF BYTES TO READ 

ON EXIT: 
BX POINTS I BYTE PAST LAST BYTE PUT IN HEH 
ex CONTAINS DECREMENTED BYTE COUNT 
DX CONTAINS NUMBER DF IYTES ACTUALLY READ 

CARRY FLAG IS CLEAR IF HD ERROR DETECTED 
CARRY FLAG IS SET IF CRC ERROR DETECTED 

.----------- - ------ ------------------------PUSH BX ---------

W41 

W5• 

wu, 
W71 

wa, 

w,, 

PUSH 
PUSH 
HDV 
CALL 

IN 
AND 

HDV 
"ov 
TEST 
JHZ 

DEC 
JHZ 
J"P 
CALL 
JCXZ 
HOV 
110V 

CLI 

TEST 
JHZ 
PUSH 
CALL 
DR 
PDP 
JZ 
CMP 
JCXZ 

JNC 

LOOP 

ex 
SI 
SI, 7 
BEGIN_OP 

AL,PORT C 
Al,DlDH-

LAST_VAL,AL 
DX,l625D 

~f~S_BUAK, 

DX 
W7 
W17 

IDH 

~~AD_HALF _BIT 

DX,037&H 
CX,2DOH 

IIDS IREAK, IOH 
W17 -
ex 
READ_HALF_BIT ex. ex 
ex 
w~ 
DX,IX w, 
W4 

wa 

SAVE IX 
SAVE ex 

I SAVE SI 
I SET UP RETRY COUNT FDR LEADER 

BEGIN BY STARTING "DTDR I 
I SEARCH FDR LEADER 
I GET INITIAL VALUE 
I HASK DFF EXTRANEOUS BITS 

• SAVE IH LOC LAST_VAL 
FOR • I DF TRAHSITIDNS TO LDDK 

I WA IT FOR EDGE 
I CHECK FOR BREAK KEY 
I JUMP IF HO BREAK KEY 
I JUMP IF BREAK KEY HIT 

I JUMP IF BEGIHHIHG OF LEADER 
I JU"P IF HO LEADER FOUHD 

IGHDRE FIRST EDGE 
; JU"P IF HD EDGE DETECTED 
I CHECK FOR HALF BITS 
I MUST HAVE AT LEAST THIS "AHY DNE 
; SIZE PULSES BEFORE CNCKHG FOR 
I SYNC BIT (D) 
, DISABLE INTERRUPTS 

SEARCH-LOR 
CHECK FOR BREAK KEY 

I JUMP IF BREAK KEY KIT 
I SAVE REG ex 
I GET PULSE WIDTH 
I CHECK FOR TRANSITION 
; RESTORE OHE BIT COUNTER 
I JU"P IF HO TRAMSITIOM 
I CHECK PULSE WIDTH 
I IF cx=o THEN WE CAN LODK 
I FDR SYNC BIT (DJ 

JU"P IF ZERD BIT (HOT GOOD 
LEADER) 
DEC ex AND READ ANOTHER HALF ONE 
BIT 
FIND-SYNC 

JC WI ; JU"P IF ONE BIT (STILL LEADER) 1----- A SYNCH BIT HAS BEEN FOUND. READ SYN CHARACTER: 
CALL READ HALF BIT I SKIP OTHER HALF OF SYNC BIT (0) 
CALL READ-&YTC ; READ SYNC BYTE 
C"P AL. 16H ; SYHCHROHIZATIOH CHARACTER 
JHE W16 1 JU/IP IF BAD LEADER FOUND. 1----- GODO CRC SO READ DATA ILDCK<S> 
PDP SI ; RESTORE REG5 POP ex 
POP IX 

;---------------------------------------------------------------1 READ 1 OR IIORE 256 IYTE ILOCKS FROII CASSETTE I ON ENTRY, 

I ES IS SEGl'IEHT FDR HEIIORY BUFFER (FOR COIIPACT CODE) 
I BX PDIHlS TO START OF IIEIIORY BUFFER 
I ex CONTAINS HU"BER OF IYTE5 TO READ I DH EXIT, 

I BX POINTS I BYTE PAST LAST BYTE PUT IH IIEH 
• ex COHTAIHS DECRE"EHTED IYTE COUNT 
'. DX COHTAIHS HUIIBER OF BYTES ACTUALLY READ 
,--------------------------------------------------------------
WlD, 

WU, 

w12, 

PUSH 

IIDV 
IIOV 

TEST 
JHZ 
CALL 
JC 

Jcxz 

"ov 
IHC 
DEC 

DEC 
JG 

ex 
I SAVE BYTE COUNT 
; COME HERE BEFORE EACH 
I 256 BYTE BLOCK 15 READ CRC~REG,DFFFFH I !HIT CRC REG 

DX,<56 I SET OX TO DATA ILDCK SIZE 
BIOS_IREAK, 
Wl3 
READ_BYTE 
Wll 

Wl2 

ES:[IXl,AL 
BX 
ex 
I LOOP UNTIL DX 
Wll 

RD_BLK 
&DH CHECK FOR BREAK KEY 

JUMP IF BREAK KEY HIT 
READ BYTE FROM CASSETTE 

i CY SET INDICATES HO DATA 
I TRANSITIONS 
I IF WE'VE ALREADY REACHED 
I EHD OF 11EMORY BUFFER 
I SKIP REST DF BLOCK 
I STORE DATA BYTE AT BYTE PTR 
I IHC BUFFER PTR 
I DEC BYTE COUNTER 

DATA BLOCK HAS BEEN READ FROII CASSETTE 
I DEC BLOCK CHT 
; RD.ILK 
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0710 ea OHE R CALL READ_IYTE l HOW READ TWO CRC BYTES 0713 ea OHE R CALL READ BYTE 0716 2A H SUB AH,Ail l CLEAR AH 0713 al 3E 0069 R lDOF CNP CRC_REG, lDOfH 15 THE CRC CORRECT! 071E 75 06 JHE Wl4 IF HOT EQUAL CRC 15 IAD 0720 E3 06 JCXZ Wl5 IF BYTE COUNT IS ZERO 
THEN WE HAYE READ ENOUGH 
50 WE WILL EXIT 0722 El CD JPII' WIG STILL NORE, 50 READ ANOTHER ILOCK 012, wu, NISSIHG-OATA 

0724 ., 01 NOY AH,01H 
HO DATA TRANSITIONS SO 

I SET AH=oz TO INDICATE 
DA TA TIMEOUT 0726 Wl4: IAD-CRC 0726 FE c, INC AH EXIT EARLY OH ERROR 
SET AH=Ol TO INDICATE CRC ERROR 072& Wl51 RD-ILK-EX 07Za 5A POP DX CALCULATE COUHT OF 0729 21 Dl SUI ox.ex DATA BYTES ACTUALLY READ 
RETURH COUNT lH REG DX 0721 5D PUSH AX SAVE AX (REI CODE! 072C F6 e4 90 TEST AH, 90H CHECX FOR ERRORS 072F 75 13 JHZ WI& JUNP IF ERROR DETECTED 0731 E& 074E R CALL READ IYTE READ TRAILER 0734 El OE JNP SHORT w1a SKIP TO TURN OFF NOTOR 0736 wu, BAD-LEADER 0736 4E DEC 51 I CHECK RETRIES 0737 74 OJ JZ Wl7 JUNP IF TOO NAHY RETRIES 0739 E9 0646 R JNP W4 JUNP IF HOT TOO NAHY RETRIES 073c W171 ; HO VALID DATA FOUHD }"" ____ 

HO DATA FRON CASSETTE ERROR, I.E. TIMEOUT 073C 5E POP SI RESTORE REGS 173D 59 POP ex RESTORE REGS 
073E 51 POP IX 073F 21 D2 SUI DX,DX ZERO HUNBER OF IYTES READ 0741 14 04 HOV AH,O,H TINE OUT ERROR IHO LEADER! 074J 50 PUSH AX 07'4 w1a, NOT-DFF 0744 Fl ST! REEHAILE INTERRUPTS 0745 Ea 0697 11! CALL NOTOR_OFF TURH OFF NOTOR 07'8 58 POP AX RESTORE RETURN CODE 0749 ao FC 01 CNP AH, DlH SET CARRY IF ERROR IAH>Ol 074C F5 CNC 074D e3 RET l FIHISHED 074E READ_BLDCK EHDP 

,------------------------- -------PURPOSE: . TO READ A IYTE FRON CASSETTE 
; DH EXIT 
; REG Al COHTAIHS READ DATA BYTE 

OHE ,------------------------------------ --READ_IYTE PROC HEAR 074E 53 PUSH IX I SAYE REGS ax.ex 074iF 51 PUSH ex 0750 11 oa NOY CL,IH SET IIT COUNTER FOR I BITS 0752 wu, IYTE-ASN 0752 51 PUSH ex I SAYE ex 
-------------------------------READ DATA IIT FRON CASSETTE 

0753 -------------------------------ea one II! CALL READ_HALF_IIT READ ONE PULSE 0756 n 20 JCXZ WZl IF cx=o THEN TINEOUT 
075a 53 PUSH 

BECAUSE OF HO DATA TRANSITIONS 
IX SAYE 1ST HALF BIT'S 

0759 PULSE WIDTH IIN IX) ea one II! CALL READ_HALF _an READ CONPLENEHTARY PULSE 075C 5a POP AX COMPUTE DATA IIT 075D El 19 JCXZ WZI IF cx:o THEN TINEDUT DUE TO 
015F HO DATA TRAHSITIOHS 03 DI ADD ax.;.x PERIOD 076 I II Fl UFO CNP IX, 06FOH I CHECK FDR ZERO IIT 0765 F5 

CNC CARRY 15 SET IF ONE IIT 07U 9F 
LAHF SAYE CARRY IH AH 0767 5t PDP ex RESTORE ex 

NOTE: 
NS IIT OF BYTE IS READ FIR5T. 
REG CH IS SHIFTED LEFT WITH 
CARRY IEIHG INSERTED INTO LS 
IIT OF CH. 
AFTER ALL I IITS HAYE IEEH 
READ, THE NS IIT OF THE DATA 
IYTE WILL IE IH THE NS IIT OF 

076a REG CH DO D5 RCL CH,1 ROTATE REG CH LEFT WITH CARRY TD 
LS IIT OF REG CH 07U 9E SAHF RESTORE CARRY FOR CRC ROUTINE 

0761 Ea oao II! CALL CRC_GEH I GENERATE CRC FOR IIT 076E FE C9 DEC CL LOOP Till All a IITS OF DATA 
ASSENBLED IH REG CH 0770 75 EO JHZ WU IYTE_ASN 0772 u C5 AL,CH 1 RETURN DATA IYTE IN REG Al 0774 Fa NDY 

0775 CLC 1 RD-IYT-EX 0775 s, wu, 
ex RESTORE REGS cX,ax 0776 51 POP 
IX 0777 CJ PDP I FINISHED 077g RET HO-OA TA 077& 59 W2I 1 ex RES TORE ex 0779 F9 PDP INDICATE ERROR OllA SIC RD_BYT_EX 011c El F9 JNP wzo 

READ_IYTE EHDP 
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DlH 
Olli 5l 
010 ll 
OIA6 El 61 
111& ZI fD 
07U OC DI 
DHC E6 61 
07lE aD 16 
0710 E6 ll 
11&2 [& D&l0 I 
071l I& 0'10 
071& E& o&IZ I 
Olli 19 D&DI 
071E 
07BE fl 
171F E& o&ZC I 
07C2 EZ Fl 
17CI FA 
D7Cl F& 
17" U UZC I 
07CI l9 
17Cl ll 
07CI ID 16 
11C0 El 1115 R 

1101 
1700 C7 II 1119 I fFFF 
0106 U 0110 
0109 
1709 26, U 07 
llOC E& 0!15 I 
110F El 02 

11£1 ll 
DlEZ 19 
O!El 
01£) 0 
DIEi lF Fl 

07£& Al 0069 R 

D7E9 F7 DD 
DlfB 50 
D7EC &I fl 
D7EE fg 1115 R 

,-----------------------------------------------1 PURPOSE: 
I TO COMPUTE TINE Till NEXT DATA 
I TRAHSITI0H !EDGE> 
I OH ENTRY, 
I EDGe.._CHT CONTAINS LAST EDGE COUNT 
I OH EXIT: 
, AX CONTAINS OLD LAST EDGE COUNT 
I IX CONTAINS PULSE WIDTH <HALF l!Tl 

~EAD HALF IIT PROC HEAR -
" NOV ex. 100 I SET TINE TO WAIT FOR BIT 

wzz, "ov AH,LAST_VAL ' GET PRESEHT INPUT VALUE 
I RD-ff-Ill IH 

AND 
CMP 
LOOPE 
IIOV 
MDV 
OUT 
MOV 
IH 
M0V 
IN 
XCHG 
SUI 
MOV 
RET 

Al,PORT C 
AL, DlDH
AL,AH 
WZ2 
LAST_VAL,AL 
AL, 40H 
TIN_CTL,AL 
IX, EDGE_CHT 
AL, TIIIER+L 
AH,Al 
AL, TIIIER+L 
AL,AH 
IIX,AX 
EDGE_CHT ,AX 

1 INPUT DATA IIT 
I MAS~ OFF EXTRANEOUS IITS 

SAME AS BEFORE? 
LOOP TILL IT CHANGES 

; UPDATE LAST VAL WITH HEW VALUE 
I READ TIMER'S COUNTER COMAHD 
, LATCH COUNTER 
; IX GETS LAST EDGE COUNT 
I GET LS BYTE 
I SAVE IN AH 
I GET MS IYTE 

XCHG AL,AN 
, SET IX EQUAL TO HALF IIT PERIOD 
I UPDATE EDGE COUHT1 

READ_HALF.IIT ENDP 

,---------------------------------------------------------------PURPOSE 
WRITE 1 OR NORE Z56 IYTE ILOC~S TO CASSETTE. 
THE DATA IS PADDED TO FILL OUT THE LAST 256 BYTE BLOCK. ON ENTRY, 
IX POINTS TO MEMORY BUFFER ADDRESS 
ex CONTAINS MUNIER OF BYTES TO WRITE 

DH EXIT: 

IX POINTS l IYTE PAST LAST IYTE WRITTEN TO CASSETTE ex IS ZERO 
,---------------------------------------------------------------WRITE_ILOCK PROC HEAR 

W23: 

PUSH IX 
PUSH ex 
IH Al,PORT_I 
AHD AL,HDT 02H 
OR Al, 0!H 
OliT PORT_B,AL 
"ov AL.0B6H 
OUT T!II_CTL,AL 
CALL BEGIH_OP 
MOY AX, 1154 
CALL W31 
MDV ex. OB OOH 

STC 
CALL 
LOOP 
CLI 
CLC 

WRITE_BIT 
W23 

CALL WRITE_IIT 
PDP ex 
POP ax 

DISABLE SPEAKER 

ENABLE TIMER 

SET UP TIIIER - II0DE 3 SQUARE WAVE 

START II0TOR AND DELAY 
SET N0RIIAL BIT SIZE 

I ~~~-~!";~R LEADER IYTE COUNT 
I WRITE LEADER 
; WRITE ONE BITS 

1 LOOP 'TIL LEADER 15 Wlt!TTEN 
DISAILE !HTS. 
WRITE SYHC BIT (0l 

IIOV Al, 16H WRITE SYNC CHARACTER 
CALL WRITE_IYTE __ 

,----------------------------------------------------- -, PURPOSE 
WRITE l OR IIDRE 256 BYTE ILOCKS TO CASSETTE 

OH ENTRY: 
, IX POINTS TO NEIIDRY BUFFER ADDRESS 
I CDHTAIHS NUIIIER OF BYTES TO WRITE 
I OH EXIT: 
I IX PDIHTS 1 IYTE PAST LAST IYTE WRITTEN TO CASSETTE 
I ex IS ZERO 
;---------------------------------------------------------------WR_ILOCK: 

W241 

W251 

IIDV 
NOV 

MDV 
CALL 
JCXZ 

INC 
DEC 

CRC_REG,0FFFFH 
DX,256 

AL,ES:[IXl 
WRITE BYTE 
W25 -

IX 
ex 

!NIT CRC 
FDR 256 BYTE$ 
WR-BLK 
READ BYTE FRON NEIi 
WRITE IT TO CASSETTE 
UNLESS cx=o, ADVAHtE PTRS I DEC 
COUHT 
INC BUFFER POIHTER 
DEC BYTE COUNTER 
SKIP-ADV 

DEC DX DEC BLOCK CHT 
JG W24 LOOP TILL 256 BYTE BLOCK 1--------- , IS WRITTEN TD TAPE __ I WRITE CRC __________________________________________________ _ 
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07Fl 
07FZ 
07F5 
07F7 
07F9 
07FA 
07FB 
07FE 
07FE 
07FF 
0802 
0504 
0805 
0807 
0809 
oaoc 
OSOF 
0512 
0&14 
0815 

oa15 
0&15 
0816 
0517 

0&19 

0518 
oau 
0&1D 

Oa!E 
0821 
0822 
0825 
Oa27 
0529 
082A 
082a 

Oa2C 

0&2C 

D82C 
03zF 
0831 
~8H 
083' 

0535 
OU7 
0&39 
oan 
OUD 
UlF 

0541 
0842 
0542 
oa" 
Oa46 
oao 
0849 

oao 

oao 

5a 
Ea 0815 R 
OB C9 
75 07 
51 
FB 
89 0020 

F9 
Ea oazc R 
E2 FA 
59 
ao ao 
E6 43 
ea 0001 
ES 0842 R 
ES 0697 R 
28 co 
C3 

51 
50 
aA E& 

u 03 

DO D5 ,c 
Ea oa2c R 
9D 
Ea 0849 R 
FE C9 
75 F2 
sa 
59 
C3 

I& 0\AO 
72 03 
aa 0250 

50 

E4 62 
24 20 
74 FA 
E4 62 

z, 20 
75 FA 

5a 

E6 \2 
u C4 
E6 '2 
Cl 

Al oau R 

DI Da 
DI DO 
Fa 
7 I D\ 

w2,, 

POP AX 
CALL WRITE_IYTE 
OR ex.ex 
JHZ WR_BLOCK 
PUSH ex 
ST! 
MOY ex. 32 

STC 
CALL 
LOOP 
POP 
"ov 
OUT 
MOV 
CALL 
CALL 
suB 
RET 

WRITE_IIT 
W26 
ex 
AL, OBOH 
TIM_CTL, AL 
AX, 1 
W31 
MOTOR_OFF 
AX,AX 

WRITE_BLOCK EHDP 

i WRITE A BYTE TO CASSETTE. 
l BYTE TO WRITE IS IH REG AL. 

GET IT BACK 
HOW WRITE LS IYTE 
n IYTE COUNT EXHAUSTED! 
JUMP IF HOT DONE YET 
SAVE REG ex 
RE-ENABLE IHTERUPTS 
WRITE OUT TRAILER IITS 
TRAIL-LOOP 

WRITE UNTIL TRAILER WRITTEN 
RESTORE REG ex 
TURN TIMER2 OFF 

SET_TIMER 
TURN MOTOR OFF 
HO ERRORS REPORTEO OH WRITE 
FINISHED 

,-------------------------------WRITE,_BYTE PROC HEAR 

W271 

PUSH ex 
PUSH AX 
MDV CH,AL 

MOY CL,B 

RCL 
PUSHF 

CALL 
POPF 
CALL 
DEC 
JHZ 
POP 
POP 
RET 

CH,1 

WRITE,_IIT 

CRC_GEH 
CL 
1.127 
AX 
ex 

WRITE,_BYTE EHDP 

WRlTE_Bll PROC HEAR 
; PURPOSE, 

SAVE REGS ex.AX 

AL=IYTE TO WRITE. 
(MS BIT WRITTEN FIRST) 

FOR a DATA BITS IH BYTE. 
NOTE, TWO EDGES PER BIT 

DISASSEMBLE THE DATA BIT 
ROTATE MS BIT INTO CARRY 
SAVE FLAGS. 

NOTE, DATA IIT IS IN CARRY 
WRITE OITA IIT 
RESTORE CARRY FOR CRC CALC 
COMPUTE CRC OH DATA IIT 
LOOP TILL ALL a ans DONE 
JUMP IF NOT DONE YET 
RESTORE REGS AX,CX 

l WE IRE FINISHED 

TO WRITE A DITA IIT TO CASSETTE 
CARRY FLAG CONTAINS DITA IIT 
I.E. IF SET DITA 111 IS A ONE 

IF CLEAR DITA IIT IS I ZERO 

NOTE, TWO EDGES IRE WRITTEN PER IIT 
ONE BIT HIS 50D USEC BETWEEN EDGES 

FOR A IDDD USEC PERIOD (I MILLISEC) 

ZERO BIT HIS 25D USEC BETWEEN EDGES 
FOR I 50D USEC PERIOD (.5 MILLISEC> 

I CARRY FLAG IS DATA IIT 
1-------------------------------------------

wza, 

W291 

Wl01 

wu, 

NOV 
JC 
MOY 

PUSH 

IH 
AHD 
JZ 
IH 

AHO 
JHZ 

POP 

OUT 
MOY 
OUT 
RET 

AX,114' 
w2a 
AX,5'2 

AX 

:t::g:~-c 
W29 
Al,PORT_C 

AL, D2DH 
WlO 

AX 

OUH, AL 
,ll, AH 
O~ZH, AL 

;ASSUME IT'S A '1' 
; SET AX TO NOMINAL ONE SIZE 
; JUMP IF OHE BIT 
; HO, SET TO NOMI HAL ZERO SIZE 
; WRITE-IIT-AX 
;WRITE IIT WITH PERIOD EO TO VALUE 
; AX 
;INPUT TIME~O OUTPUT 

; LOOP TILL HIGH 
1HOW WAIT Till TINER'S OUTPUT IS 
I LOW 

;RELOAD TINER WITH PERIOD 
!FOR NEXT DITA IIT 
!RESTORE PERIOD COUNT 
; SET TINER 
1 SET LOW IYTE OF TINER 2 

l SET HIGH IYTE OF TINER 2 

WRITE an EHDP 
,-----------------------------------------CRC GEH PROC HEAR 
l 0POITE CRC REGISTER WITH NEXT DITA IIT 

CRC IS USED TO DETECT READ ERRORS 
ASSUNES DATA IIT IS IN CARRY 
REG AX IS MODIFIED 

1 FLAGS ARE MODIFIED 
.---------- --MOY AX,CRC_REG 

RCR 
RCL 
CLC 
JHD 

AX,1 
AX,! 

Wl2 

A-111 

;THE FOLLOWING IHSTUCTIONS 
;Will SET THE OVERFLOW FLAD 
1IF CARRY AHO NS IIT OF CRC 

llRE UNEQUAL 

;CLEAR CARRY 
1SKIP IF HO OVERFLOW 



Appendix A. 

1IF DATA Ill XOREO WITH 
I CRC REG IIT 15 IS ONE 

XOR AX,lllOH !THEN XOR CRC REG WITH 
,us J50IIO ' D&IDH 

STC ; SET CARRY 
D151 Ft WJZ1 RCL AX,l ;ROTATE CARRY !DATA l!Tl 
015l DI DD ; IHTO CRC REG 

u out R 
110¥ CRC_REG,AX 1UPDATE CRC_R£G 

015t REY I FINISHED 
U5C Cl CRC_GEN ENDP 
onD ,-------- ---------------------------------------------------IEGIN OP PROC HEAR I START TAPE AND DELAY 
D150 ea one R 

- CALL 11DTORllON 1TURN ON 11DTOR 
D15D 110¥ IL,42 ;DELAY FOR TAPE DRIVE 
OIID ll U ;TO GET UP TO SPEED <112 UC) 

If OlDI 
wn, 110V CX,7DDH ;INNER LOOP= APPROX. 11 111LLISEC 

D112 ws,, LOOP WH 
D165 E2 FE DEC IL 

' DIil FE Cl JNZ W3J 
D119 75 Fl RET 
D161 Cl IEGIN_OP ENDP 
UIC ORG IEGIN+OIDDH 
OIDD CODE ENDS 
D10D END 

.., 

A-112 



• •••••••••••• NkNNN•NNNNNN 

• • • "DDULE 4 • • • ............... ............. 

0000 

0000 FA 

0001 56 
oooz 57 
0003 50 
OOH 53 
0005 51 
0006 sz 
0007 lE 
00011 06 

0009 IE 0008 
OOOC 32 DI 

OOOE 
0010 
0013 
0015 
0017 
oa1, 
oou 
001D 
0020 
oozz 

0025 
ooza 
OOZA 
ooze 
OOZE 
0030 

0033 
0035 
0037 
0038 
0039 
0031 
003D 
003F 
0041 

0043 
0046 
00411 
004A 
004C 

004E 

0051 
0054 
0057 
00511 
00511 
005D 
005E 
0060 

00'2 
DOH 
006' 
00'7 

oo,, 
006C 
006D 
0070 
0072 
0073 
0075 

0077 
G07A 

007C 
007E 
00111 
oou 
ooaa 
ODIIA 
ooac 
ooac 
OOIIF 
0091 
0091 

32 E4 
19 0005 
E4 62 
AIIO 
H OZ 
FE C4 
EZ F6 
110 FC OJ 
73 03 
Et ooao 11 

., ouz 
E4 62 
All H 
74 05 
EZ Fa 
El 7E 90 

ao o 
uo 
90 
,0 
E4 41 
11A EO 
E4 41 
116 EO 
aa Fa 

a, 0004 
E4 '2 
Al ,o 
75 " EZ Fa 

IA ozzo 
ea 0001 • 
BA OZOE 
50 
Ea 00D3 R 
u ca 
sa 
lA ca 
H 59 

DO EF 
0A Fa 
4E 
75 Ea 

ea 00D3 • so 
Ea 00D5 It 
u ca sa 
SA ca 
74 '4 

ao ES 11 
74 3F 

IA C7 
Ea ooao E 
f 6 06 Ula 
Hi, 
All 110 
H OS 
fl 
CD 41 
£1 lF 

II 0140 

,-------------------------------------------------
' I 
I llDHKI - KEYBOARD HK! INTERRUPT ROUTINE 
l 
I 
I 
l 
l 
I 
I 
l 
l 

THIS ROUTINE DITAINS CDHTRDL UPDH AN H"I INTERRUPT, WHICH 
OCCURS UPON A lEYSTRDlE FRO" THE lEYIDARD . 

THIS aOUTINE Will DE-SERIALIZE THE IIT STREAK IN ORDER TD 
GET THE KEYBOARD SCAH CODE EHTERED. IT THEN ISSUES !HT •I 
PASSING THE SCAN CODE IN Al TD THE lEY PROCESSOR. UPON RETURN 
IT RE-ENABLES HNI AND RETURNS TD SYSTEl1 (IRETl. 

1-----------------------------------------------------
ASSUKE CS,CODE,DSaDATA 

llDHKI PROC FAR 
:-----------DISAILE INTERRUPTS 

CLI 
1-----------SAYE REGS I DISAILE Ml 

PUSH SI 
PUSH DI 
PUSH AX 
PUSH IX 
PUSH ex 
PUSH DX 
PUSH DS 
PUSH ES 

1-----------IHIT COUNTERS 
P10Y SI,1 
XOR Jl,ll 

1-----------SAIIPLE S TIKES TO 
XOR AH,AH 
KOY CX,S 

11• ¾:sT !t::g:r_c 
JZ 12 
INC AH 

IZ• LOOP 11 
CPU' AH, S 
JHI 125 
JIIP II 

l SAVE REGS 

l SET UP I DF DATA IITS 
l !HIT. PARITY COUNTER 

VALIDATE START III 

SET COUNTER 
GET SAIIPLE 
TEST IF 1 
JMP IF 0 
lEEP COUNT DF I'S 
lEEP SAKPLIHG 
VALID START JIT T 
JUMP IF Dl 
INVALID (SY!IC ERROR) NO AUDIO 

; OUTPUT 
1-----------YALID START IIT, LOOl FGR TRAILING EDGE 
125• nov CX,50 SET UP WATCHDOG Tl"EOUT 
Il: {:sT !t::~:T_C ~~~Ts1r~E 

JZ IS JIIP IF TRAILING EDGE FOUND 
LDOP ll lEEP LODllNG FDR TRAILING EDGE 
JIIP Ill i SYNC ERRDR (STUCK GN l'Sl 

1-----------REAO CLOCK TO SET START OF Ill TI"E 
15• KOY Al,OH l READ CLDCl 

OUT Tl"-CTl,ll J • 
NOP I 1 
NOP J • 
IN AL,TINER+l J • 
"ov AH.AL I • 
IN Al,Tl"ER+l l I 
XCHQ AH,AL J • 
"DY 01,AX l SAYE CLOCK TlftE IH DI 

1-----------YERIFY VALID TRANSITION 
"DV CX,4 l SET COUNTER u, IN AL,PDRT_C i GET SAIIPLE 
TEST AL,40H l TEST IF 0 
JNZ Ia l J"P IF INVALID TRANSITION (SYNC) 
LOOP 16 ; lEEP LDOUNG FOR VALID TUHSITION 

1-----------SET UP DISTANCE TO "lODLE DF 1ST DATA Ill 
"DV ox. 544 , llD USEC AWAY Lil& us ✓ CTI 

,-------START LOOKING FDR Tine TD READ DATA IITS ANO ASSEl11LE IYTE 
17• CALL IlD 

"DY DX,526 
PUSH AX 
CALL Ill 

SET NEW DISTANCE TO HEXT NAlf Ill 
SAYE 1ST HALF IIT 

KOY Cl,Al PUT 2ND HALF Ill IN Cl 
POP AX RESTORE 1ST HALF an 
~p Cl,Al ARE THEY OPPOSITES T 
JE U l HD, PHASE ERROR 

1-----------VALID DATA IIT, PLACE IH SCAN IYTE 
SHR IH,1 l SHIFT PREYIDUS IITS 
OR IH,Al l OR IN HEW DATA Ill 
DEC SI l DECRE"EHT DATA IIT COUNTER 
JHZ 17 l CONTINUE FDR KORE OAlA 1115 

J•-••••-----WAIT FOR TinE TO 5Al1PLE PARITY IIT 
CALL Ill 
PUSH AX l SAYE 1ST HALF Ill 
CALL Ill 
"OV Cl,Al PUT 2HD HAlF Ill IN Cl 
PDP AX RESTORE 1ST HALF IIT 
CKP Cl,Al ARE THEY OPPOSITES ? 
JE U l HO, PHASE ERROR 

i-•---------YALID PARITY IIT, CHECK PARITY 
AND IL, 1 1 CHECK IF ODD PAUTY 
JZ U l J"P IF PARITY ERROR 

-----------VALID CHARACTER, SEHD TO CHARACTER PRDCES5IHO 
I "DY Al, IH I PLACE SCAH CODE IH Al 

11_1, 

CALL ODS 
TEST JKI FLAO_Z,NNI_FLO 
JZ l7_I 
TEST Al,IDH 
JZ 17_1 
ST! 
!HT 
J"P 

HOV 

UH 
SHORT II 

IX,OH 

A-113 

l EHAILE IHTERRUPTS 

l DURATION Of ERROR IEEP 



Appendix A, 

"'' at 110 
1117 E& OIOI E 
U9A Ft 
oon u n 
009D u oE nn •" DUD 
OOAZ BA DI 
OOA4 E4 AO 
oou IA Cl 
DOA& Fl 
oou CD 41 

1n1 • Ft 0IAI ao 21 

IOU 07 
IOU IF 
0112 SA 
0Oll H 
on, n 
0015 t, Al 
IOl7 s1 
ooaa SF 
oou 5E 
0UA CF 

IOII ta Oltl E 
on£ al FE OI 
IOCI 74 ED 

IOCl Fl ll lt18 l II 

11c1 7S 13 
OICA El IAFI a 
OICD FE 11 1112 I 
IODI El DD 
OODl 
OODl 
0ODl 10 40 
0ODS E6 43 
IODI 90 
uo1 " IOD9 E4 41 
ODDI U El 
IIDD E4 41 
OODF Ii El 
IOEI U CF 
OOEl ZI Cl 
IOU ll Cl 
ODE! 7Z El 
DIE! ZI Cl 
IDEI H F6 
DIED Ol Fl 

DIEF U 1113 

IIF2 l2 E\ 
OOF\ H 12 
IOFI AS 0 
OOFI H 02 
UFA FE C\ 
IOFC E2 Fl 
OOFE ID FC IJ 
1101 l2 OS 
1103 11 10 
nos FE Cl 
0107 Cl 
0101 l2 Cl 
IIOI Cl 
OIOI 

00&0 ou, 
ooss 
oos, 

= DOIi 
= OIFF 
= DOif 

n_z, 

11DY 
CALL 
STI 
Jl1P 

CX,OH 
U_HDISE 

SHORT Ia 

FREQUENCY OF TONE 
BUFFER FULL BEEP 
EHIILE INTERRUPTS 

OR JKl
7

FLAG_2,H"I_FLG 
"DY ll,•l ; STORE Al 
IN Al,0AIH l £HAILE H"I 
"0Y Al,ll l RESTORE Al 
STI I £HAILE INTERRUPTS 
INT 4SH I CHARACTER PROCESSING 
AHO Jkl_FLAG_2,HDT H11I_FLG 

,--•--------RESTORE REGS AND RE-ENASEL HMI 
ra I POP ES ; RES TORE REOS 

POP DS 
POP DX 
POP ex 
PDP IX 
IN Al,OA0H 
POP AX I ENAILE N"l 
POP DI 
PDP SI 
IRET 

1-•---•-----PARlTY, 
1'1 CALL DDS 

; RETURN TO SYSTEl1 
SYHCH OR PHASE ERROR, OUTPUT "ISSED lEY IEEP 

I SETUP ADDRESSING Cl1P SI,a 
JE Ia I IRE WE ON THE FIRST DATA BIT? 

I HO AUDIO FEEDBACK ("IGHI IE A 
TEST l , ,GLITCH) 

KI_FlAG_l,0lH I CHECK IF TRIHSIIISSION ERRORS 
I .. IRE TO SE REPORTED JNZ 

CALL 
INC 
JNP 

I l=DO NOT BEEP, D=IEEP 
I CALL ERROR BEEP ROUTINE 

KIDN11I EHDP 
l KEEP TRICK OF KEYBOARD ERRORS 
l RETURN FROl1 INTERRUPT 

130 PROC HEAR 
131: II0Y Al, 40H 1 REIO CLOCK 

OUT Tl"_CTL ,AL l • 
HOP I • 
HOP l l 
IH Al, TI"EK+I l N 
t10Y AH,AL J N 
IN IL, Tl11ER♦ I I • 
XCHG AH,Al : • 
NOY CX,DI GET LAST CLOCl TI11E 
SUI ex. AX ; SUI CURRENT TINE 
CNP ex.ox ; IS IT TINE TO SINPLE ! 
JC 131 ; NO, KEEP LOOKING IT Til1E 
SUB ex. DX ; UPDATE I OF COUHTS OFF 
NOV DI,AX , SAVE CURRENT TIIIE IS LAST TINE 
ADD DI,CX ; ADD DIFFERENCE FOR HEXT Tll1E 

;-----------START SIMPLING DATA aIT (5 SIMPLES) 
IIOY CX,5 ; SET COUNTER 

,------------------------------------------------------------; 
, SAIV'LE LINE 
; 
I 
j 
; 

PORT C IS SINPLED ex Til1E5 AHO IF THER IRE 3 OR 110RE 1•s 
THEN-I0H IS RETURNED !ff IL, ELSE GGH IS RETURNED IN Al, 
PARITY COUNTER IS NAINTIIHED IH ES. 

-------------------------------------------------------------
u2, 

us, 

XOR 
IN 
TEST 
JZ 
INC 
LOOP 
CIIP 
JI 
NOY 
IHC 
RET 
XOR 
lET 

131 ENDP 

AH,AH 
AL.P0RT_C 
Al,\GH 
I3S 
AH 
132 
AH,3 
I3~ 
Al, OBGH 
IL 

AL,Al 

Cl EAR COUNT ER 
GET SANPLE 
TEST IF I 

; JNP IF 0 
1 KEEP COUNT DF I'S 
l KEEP SIMPLING 
I VALID I ! 
I JMP IF HOT VALID I 
; RETURH !GH IN Al Ill 
; IHCRENEHT PARITY C0UHTER 
I RETURN TD CALLER 
; RETURN G IN Al <Gl 
l RETURN TO CALLER 

;------------------------------------------------------------------lkEYIZ IHT 
I - ?HE PURPOSE OF THIS ROUTINE IS TO TRAHSLATf SCAN CDDESEl:HD 
I SCAN CODE C0NBINATI0HS FROM THE 62 KEY KEYBOARD TO TH 1 

EQUIVILEHTS OH THE 13 KEY KEY!0ARD. THE SCAN CODE IS 1 
PISSED IN AL. EACH SCAH CODE PASSED EITHER TRIGGERS ONE DR 

l NORE CALLS TO IHTERRUPT 9 OR SETS FLAGS TO RETAIN KEY!~ARD 
; STATUS. WHEN INTERRUPT 9 15 CALLED THE TRANSLATED SCA WIS 
; CODES ARE PISSED TO IT IH Al, THE INTENT OF THIS CODE y 
; TD KEEP IHTERRUPT 9 lHTACT FROM ITS ORIGIN IN lHE PC FANIL 1 

THIS ROUTIHE IS IN THE FR0HT END OF INTERRUPT 9 AND 1 
TRAHSFORNS A 62 KEY KEYBOARD TO LOOK IS IF IT WERE AN 13 ' KEY VERSION. 

l IT IS ISSU11ED THAT THIS ROUTINE IS CALLED FRON THE Hl1l 
DESERIILIZITIDN ROUTINE AND THAT ALL REGISTERS WERE SAVE~RE 

1 
1
o"EslHE CALLING ROUT!HE AS A CONSEQUENCE ALL REGISTERS , lRDYED, " 

;;;u;1es-----------------~-----------------------------------------
'REAK Ill E0U IOH 
;~~KEY EQU S~H 
EX! SCAN E0U FH KEY+l 

- EQU PHK♦ ! I USE CODE FDR SCAN CODES 
EXT_StAH END E l EXTEH0IHG BEYOND !~ -106 > 1

"D.MASK- QU D6AH I END OF EXlENDET SCAH CODE C· TS 
CLEIR_FLAGS EQU OFFH I USED TO SELECTIVELY REMOVE II 
ISCAH tooes EQU AHD_MASK - CFN FLAG+FH BREAK+FN PENDING) - - -

~-114 



0010 
OOJI 
OOIC 
OOZ3 
DOH 
oo"a 
0050 
oo•a 
004D 
oooc 
000D 
0008 

= 0010 
• 000 
= 0047 
= oo•F 
= ODO 
= 0051 
= OOH 
= 004E 
= 0093 
= 0099 
= 009A 

0108 
0108 10 31 
010D •a 50 'I 4D 0111 IC Z3 14 
= 000, 

0114 
0114 10 45 
0116 '7 4F ., 51 OlU 93 " 9A 

011D 
OIID 72 73 74 75 76 
0122 77 71 79 7A 70 

0127 
0127 14 
012& 004& ooo 004D 0050 OD•F 000 
ouc 0039 001c 

0 0 I I 0012 OOIF ooze ooza 001' 
0150 

OOOF 0001 
ouo Fl 
0151 FC 
0152 Ea 0000 E 0155 &A EO 0157 ea 0331 It 
015A 73 Ol 01,c CF 
015D lC FF 015f H •a 0161 2~ 7F 

0051 
00'7 

002D 
0010 

~=~~~ EQU 16 
EQU 0 

t~~~-KEY EQU 2a 
EQU 35 

T_KEY EQU 20 
UP_ARROW EQU 7Z 
DOWH_ARROW EQU ao 
LEFT ARROW EQU 75 
RIGHY_ARROW EQU 77 
IIIHUS EQU IZ 
EQUALS EQU 13 
HUII_O EQU 11 

;---------------------------------------------------;HEW TRANSLATED SCAH CODES 
;-----------------------------------------PAUSE EQU 16 ; HOLD FUHCTlOH 15 SPECIAL 
HUII_LOCK EQU 69 
HOME EQU 71 
EHD_KEY EQU 7' 
PAGE_UP EQU 73 
PAGE_DOWH EQU 81 
KEYPAD_IIIHUS EQU 74 
KEYPAD PLUS EQU 73 
JITTKOiJ_KEY EQU 147 
WARIKOMI_KEY EQU 153 
SHURIYOU_KEY EQU 15• 

ASSUME cs,CODE,DS•DATA 
1----TAILE OF VALID SCAN CODES 
KIO LABEL IYTE 

01 O_KEY, H_KEY 
DI UP_ARROW, DOWH_ARROW, LEFT_ARROW, 
DI EHTER_KEY,H_KEY,T_KEY 

RlGHT_ARROW 

KIDLEH EDU 8 - DO 
;----TABLE OF HEW SCAN CODES 
Kil LABEL IYTE 

DI PAUSE, HUii LOCK 
DI HONE,EHD ~fY,PAGE UP,,AGE DOWN 
DI JITTKOU_KEY,WARIKOIII_KEY,SHURIYOU_KEY 

---------------------------------------------;NOTE, THERE IS A ONE TO ONE CORRESPOHDEHCE BETWEEN 
THE SIZE OF KIO AND KIi. 

J--------------------------------------------;TAILE OF HUIIERIC KEYPAD SCAN CODES 
THESE SCAN CODES WERE NUMERIC KEYPAD CODES ON 

l THE IOZ KEY KEYBOARD. 
1------------------------------------------------NIJI\..CODES LABEL IYTE 

DI 72H,73H,7,H,7SH,76H 

CASE. 

DI 77H,71H,79H,7AH,70H l ID HUIIBERS OH KEYPAD 
i•-------------------------------------------------iEXTAI 
l TABLE OF SCAH CODES FOR IIAPPlHG EXTEHDED SET 

DF SCAH CODES (SCAH CODES> ISl. THIS TABLE l 
l 
I 
l 
l 

ALLOWS OTHER DEVICES TO USE THE KEYIOARD INTERFACE. 
IF THE DEVICE GEHERATES A SCAN CODE> &5 THIS TABLE 
CAN IE USED TO MAP THE DEVICE TO THE KEYIOARD. THE 
DEVICE ALSO HAS THE OPTION OF HAYING A UNIQUE SCAN 
CODE PUT IN THE KEYBOARD BUFFER (IHSTEAD OF IIAPPIHG 
TO THE KEYBOARD). THE EXTENDED SCAM CODE PUT IH THE 
IUFFER Will BE COHTlHUOUS IEGIHHIHG AT 150. A ZERO 
Will IE USED lH PLACE OF AH ASCII CODE. (E.G. A 
DEVICE GEHERATIHG SCAH CODE 16 AHO HOT IIAPPIHG 1, 
TO THE KEYBOARD Will HAYE A [150,ll PUT IH THE 

l KEYBOARD IUFFERl 
l TAILE FORMAT, 
l THE FIRST IYTE 15 A LENGTH IHOICATlHG THE HUIIIER 
l OF SCAH CODES IIAPPED TO THE KEYBOARD. THE REIIA!HlHO 
I EHTRIES ARE WORDS. THE FIRST IYTE (LOW IYTEl IS A 
l SCAN CODE AND THE SECOND IYTE (HIGH IYTE> IS ZERO. 
l A DEVICE GEHERATIHG H SCAN CODES IS ASSUIIED TO GENERATE THE 
l FOLIOW!HG STREAII &6,&7,&l, .•• ,16+(H-ll. THE SCAN CODE BYTES 
l IN THE TAllE CORRESPOND TO THIS SET WITH THE FIRST DATA 
I IYTE HATCHING &6, THE SECOND HATCHING 17 ETC. 
l NOTES• 
l (I) IF A DEVICE GENERATES A BREAK CODE, NOTHING lS 
1 PUT lH THE BUFFER. 
l (2) A LENGTH OF O INDICATES THAT ZERO SCAH CODES HAYE IEEN 
l NAPPED TO THE KEYBOARD AND All EXTENDED SCAN CODES Wlll 
l IE USED. 
I (31 A DEVICE CAN NAP SOME OF ITS SCAN CODES TO THE KEYBOARD 
J AND HAYE SOHE ITS SCAN CODES lH THE EXTENDED SET. 
1--------------------------------------------------EXTAI LAIEl IYTE 

DB ZD l LENGTH OF TAllE 
0W 72,1S,77,11,10,79,7S,71,S7,21 

,ow 

KEYU INT PROC 
- ST! 

CLO 
CALl 
IIOY 
CALL 

JNC 
!RET 

1----EXTEHDED 
KIXO• CIIP 

JE 
AND 

FAR 

DDS 
AH,Al 
TPII 

oxo 

FORWARD DlRECTIOH 
SET UP ADDRESSIHG 
SAYE SCAH CODE 
ADJUST OUTPUT FOR USER 
IIODIFICATIOH 
JUMP IF OK TD CONTINUE 
RETURN FRON INTERRUPT. 

SCAM CODE CHECK 
AL,OFFH l 15 THIS AH DYERRUH CHAR? 
KID I I PASS IT TG INTERRUPT t 
AL,AHD_NASK-IREAK.,_IIT I TURN OFF BREAK Ill 
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Appendix A. 

OIU 3C 5' 
DlU 7C 31 
Dl67 3C U 
DlU 7D '7 

DUI IE 
Dl6C 33 F6 
DUE IE DE 

Dl7D c, 3E 112, R 

OlH Zh U ID 
0177 IF 

0171 zc " Dl7A FE c, 
ll7C 3A Cl 
117E 7F 14 

DllD '7 
1111 al DI 
0113 32 FF 

Dll5 Dl El 
0117 Dl Fl 
016' 26, U 15 
nae ,c 5, 
DUE 7C 12 
019D 3C U 
0112 7F OE 

111, F6 C4 H 
0197 H D1 
11n CF 
OlU BD C4 40 
011D 32 co 
DIIF CD 71 
DUI CF 
Oll2 ao E, 11 
DU5 .. u 
IU7 U ED 

110 3C '5 
llll 75 1, 
IUD F6 o, 0017 RH 1112 H OA 
111, F, 06 1117 R II 
118' 75 03 
DUI E, 02FD I 
IIIE El D27A R 

OlCl 3C 37 
DIC3 75 11 
01C5 F, 06 DDl7 R 03 
DICA H FZ 
DICC F6 D6 1017 I H DIDI 15 u 
01D3 El OllF I 

110, IA ED 
IIDI 24 7F 
OlDA 3C 54 
DlDC 75 23 
01DE F6 U ID 
01El 75 DI 
11E3 ID 26 1111 R IF 
tlEa ID OE 0111 R Al DIED CF 

OlEE u D6 ooaa I zo 01F3 75 16 
l1F5 ao 2' ODIi I IF DIFA CF 
OIFI ID IE ODIi I 0 IZOD CF 

1201 3C 55 
0203 H Fl 
0205 F6 06 IOH I n 
02U 75 21 

020c F6 06 0017 I 21 0211 H 16 
0213 3C OI 
0215 77 12 
D217 FE ca 
D211 H OE 

02U FE ca 
021D n 0110 I 0220 2E, D7 
0222 aa E, ao 
0225 0A c, 
on1 Ea 51 
022, IA U 
0221 Ea 4D 

022D 

cw 
Jl 
CIIP 
JGE 

1----SCAH CDDE 
PUSH 
XDR 
IIDY 
ASSUIIE 
lES 

NOY 
POP 
ASSUNE 

1----DOES SCAH 
J CODES! 

Al,EXT_SCAH I IS THIS A SCAH CODE> 15 
Kax, I REPLACE IREAK IIT 
AL,EXT_SCAH_EHD I 15 THIS A SCAH CODE< 116 
Kax, I REPLACE IREAK IIT 

15 IH EXTENDED SET 
DS 
Sl,SI 
DS,SI 
DS,AISO 
Dl,DWORD PTR EXST I GET THE POINTER TO THE EXTENDED 

I SET 
Cl,IYTE PTR ES•IDll ; GET lEHGTH IYTE DS 
OS:DATA 

CODE GET "APPED TO KEYBOARD OR TO HEW EXTENDED SCAH 
SUI AL, EXT_SCAH 
DEC Cl CONVERT TO BASE OF HEW SET 

lEHGTH - 1 CNP Al,Cl 
J IS CODE IH TAILE? JG KBXI 
I JU"P IF SCAN CODE IS NOT IH TAILE 1----GET SCAH CODE FRO" TAILE 

IHC DI 
1'10V IX,AX l POIHT DI PAST lEHGTH IYTE 
XOR IH,IH PREPARE FOR ADDING TO 16 Ill 

REGISTER SHl ax. I 
ADD DI,IX ; OFF5ET TO CORRECT TAllE ENTRY 
"OY Al,IYTE PTR ES•IDil ; TRANSLATED SCAN CODE IN Al 
CIIP AL, EXT_SCAH ; IS THIS A SCAH CODE > 15 
Jl KIX\ J REPLACE BREAK IIT 
CIIP AL, EXT SCAH EHD ; IS THIS A SCAH CODE < 106 
JG Kax, - - ' REPLACE BREAK IIT 

;----SCAN CODE GETS NAPPED TO EXTENDED SCAN CODES 
UXI: TEST AH BREAK an I IS THIS A IREAK CODE? 

JZ KIX2 - ; "AKE CODE, PUT IH BUFFER 
IRET ; BREAK CODE, RETURN FROII INTERRUPT 

KIX2, ADD AH,6' ; EXTEHDED SET CODES IEGIH AT 150 
XOR Al,Al I ZERO OUT ASCII VALUE tNUll 
IHT 71H J KAHAKAH ROUTINE IRET 

ux,, AND AH,IREAK_IIT IIASK IREAK an OH ORIGINAl SCAN 
OR AL,AH UPDATE HEW SCAN CODE 
IIOY AH,AL I SAYE Al IN AH AGAIN 

;----al KEY KEYIOARD FUNCTIONS SHIFT ♦ PRTSC AND CTRL•HUIILOCK 
UO_h ~~: ~~OH~N_KEY ; t~E~~l:o~ ~~~~gcK! 

TEST Kl FLAG,CTL SHIFT ; IS CTRL KEY IEIHG HELD DOWH! 
JZ KIO 2 - ; NUlll OCK WITHOUT CTRl, COHTIHUE 
TEST KI_FlAG, AL T_SHIFT ; 15 Al T KEY HELD COHCURREHTL Y? 
JHZ KIO 2 l PASS IT OH 
JIIP Kll6 I ; PUT KEYBOARD IH HOLD STATE 

KI0_2, JIIP COHT-IHT J CONTINUE WITH INTERRUPT UH 1----CNECK FDR PRTSC-
KIO_l: CIIP AL, 55 l 15 THIS A PRTSC KEY! 

JHZ Kl2 ; HOT A PRTSC KEY 
TEST KI_FLAG,LEFT_SHIFT•RIGHT_SHIFT ; EITHER SHIFT 
JZ 
TEST 
JHZ 
JIIP 

1----FUHCTIOH 
11:12• IIOY 

AHD 
CIIP 
JHZ 
TEST 
JHZ 
AHD 

OR 
IRET 

1----FUHCTIOH 
KU, TEST 

JHZ 

l ACTIVE! 
KI0_2 ; PROCESS SCAN IH IHT! 
Kl FlAG CTL SHIFT ; IS THE CTRL KEY PRESSED! 
Kao_2 • - l HOT A YAllD PRTSC (PC COIIPATlllEl 
PRTSC ; HAHDL E THE PRINT SCREEN FUNCTION KEY HAHDlER 
AH, Al ; SAYE CHARACTER 
AL, AND IIASK - IREAK IIT l IIASK IREAK Ill 
~IL! FN_KEY l CHECK FOR FUHCTIOH KEY 
• • l JUIIP IF HOT FUNCTION KEY 
AH, IREAK IIT l IS THIS A FUHCIIOH IREAK 
Kil - ; JU"P IF FUNCTION BREAK 
KI_FlAG_2,CLEAR_FlAGS ; CLEAR ALL PREVIOUS 

; FUNCTIONS 
KI_FlAG 2, FH FlAG ♦ FN PENDING 

- - ; RETURff FRO" INTERRUPT IREAK 
Kl FLAG_2,FH PENDING 
Kil I - ; JU"P IF FUHCTIDN 15 PENDING 
K1_1lA0_2,ClEAR_FLAGS J CLEAR ALL FlAGS 

AND 
IRET 

~:~:~: ~:ET KI_FlA0_2,FH_IREAK l SET BREAK FLAG 
; RETURN FRON INTERRUPT ,----CHECK IF FUNCTION FLAG ALREADY SET 

Kl\, CIIP Al,PHK J 15 THIS A PHANTO" KEY? 
JZ Kil 2 I JU"P IF PHANTO" SEQUENCE 

Kl,_I, TEST K1_1LA0_2,FH_FlAG♦ FH LOCK I ARE WE IN FUNCTION 
JHZ K15 ; STITE? 

,----CHECK IF HU"_STATE IS ACTIVE 
TEST Kl FLAG,HU" STATE 
JZ Kl\ I - l JUIIP IF HOT IN NU" STATE 
CIIP Al,HU" 0 ARE WE !H NUIIERIC KEYPAD REGION? 
JA Kl\ I - JUMP IF NOT IH KEYPAD ~~C Al - CHECK LOWER BOUND OF RANGE YI 1

----TRANSLATE s~:~-iDDE TO" ' JU"P IF HOT IH RANGE (ESC KE 
DEC AL U"ERIC KEYPAD 
IIOV ax OFFSET HUM C' Al IS OFFSET INTO TAILE XLAT cs'H n_ ODES 
AHO A ' U"_CODES I HEW SCAN CODE IS IH AL 

H,IREAK_IIT ; ISOLATE BREAK IIT OH ORIGINAL 
01 AL,AH l SCAN CODE 

Kl Jflp SHORT CON I UPDATE KEYPAD SCAN CODE 4
-

1
• IIOy Al AH T_IHT l CONTINUE WITH INTERRUPT 

1----CNEir SHORT CONT INT • GET BACK IREAK IIT IF SET 
llS, FOi VALID FUNCTION KEY 

A-116 



022D 
022F 

0231 
0234 
0236 

0231 
023D 

02,z 

DZH 
020 
020 
0250 
0255 

0256 
0256 
0257 
0258 
0258 
025E 
0260 

0262 
0267 

0269 
026C 

IZ6E 
0273 

0271 
027A 
027A 
027C 
027E 
027E 

027F 
0211 
0283 
02aa 
0284 
ozao 
121F 

029' 
12'7 

02'9 
0291 
029D 
029F 
OZAi 
02A3 
02A5 
02AA 
D2AC 

0210 
0212 
0217 
0217 
021c 
021D 
oZCI 
oZC3 

02c1 

OZCA 

IZCF 

OZDI 
ozo, 
0201 
azoc 

OZOE 
IZEI 
02E3 
0ZE5 
0ZE7 
ozE 9 
OZEI 
OZEc 
OZEc 
02EE 

02Fo 

0ZFs 
02F7 
oZFc 
0301 
0303 
0301 

lC 01 
75 25 

F6 c, ao 
75 2C 
F6 o, ooaa II ao 
H 25 
F6 06 ooaa R 40 

75 IE 

F6 06 0017 R 03 
H 17 
10 36 ooaa R 10 
10 26 ooaa R IF 
CF 

OE 
07 
IF OIOI R 
89 0009 
FU AE 
H 1D 

F6 06 ooaa II u 
74 OF 

F6 C4 10 
75 0A 

10 26 ooaa R IF 
C6 06 00&7 R 00 

IA C4 

E6 60 
co 09 

CF 

lC 31 
75 07 
F6 06 0017 R ta 
H 08 
19 OIOC R 
21 F9 

2E, IA 85 0114 R 

Fl C4 ID 
74 31 

lC 45 
75 08 
oc ao 
E6 60 
co 0, 
24 7F 
F6 06 001a R o 
74 11 
3A 06 0017 R 

75 cc 
ID 26 DIii R lf 

C6 06 0017 11 n 
CF 
lA 06 0017 R 
Hu 
IO 26 IOU R DF 
El EO 

F, u ooaa R o 
74 OD 

ID lE 0087 R IO 
74 06 
38 06 0087 R 
75 90 

AZ 0087 R 
le 93 
72 07 
IA EO 
32 co 
co 78 
CF 

lC 10 
75 U 

F6 06 0111 R oa 
75 17 
ao oe 
BO 26 
h AO 
F6 06 
lo ao 

0018 R 01 
Olla R Fl 

001a rt 11 

Cl1P AL,I CHECK FOR ESC KEY <=I> 
JNE 07 I HOT ESCAPE KEY 

1----ESCAPE KEY, LOCK lEYBOARO IH FUHCTIOH LOCK 
TEST AH,BREAK_BIT I IS THIS A BREAK CODE! 
JHZ KIi I HO PROCESSIHO FOR ESCAPE BREAK 
TEST KB_FLAG_2,FH_FLAG I TOGGLES OHLY WHEH FH HELD 

JZ 
TEST 

JHZ 

I COHCURREHTLY 
KIB I HOT HELO COHCURREHTLY 
KB_FLAG_2,FH_BRE~KR~L~:~E~~E FUHCTIOH KEY BEEH 
KIi I COHTIHUE IF RELEASED. PROCESS A5 

; ESC 
TEST KB_FLAG,LEFT_SHIFT+RIGHT_SHIFT I EITHER SHIFT! 
JZ KIi I HOT HELD DOWN 

~:iT ~==~t:~:~:~~ei~=~L:~~:r:i~:~:~~!T~~~:~ STATES 
;----CHECK TABLE FOR OTHER VALID SCAH CODES 
Kl7• 

PUSH 
POP 
PIOY 
PIOY 
REPHE 
JE 

cs 
ES 
DI, OFFSET KIO 
CX, KIIGLEN 
SCASI 
KIID 

ESIAILISH ADDRESS OF TABLE 
IASE OF TABLE 
LENGTH OF TULE 
SEARCH TABLE FOR A PIATCH 
JUPIP IF PIATCH 

1----ILLEGAL 
ua, TEST 

JZ 

CHARACTER 
ll FLAG 2,FH BREAK I HAS BREAK OCCURED! 
U9 - - I FUNCTION KEY HAS HOT BEEN 

TEST 
JNZ 

I RELEASED 
AH,IREAK_BIT I IS THIS A IREAK OF AH ILLEGAL 
K89 1 DOH'T RESET FLAOS OH ILLEGAL 

I BREAK 
KU51 AHO Kl FLAG 2,CLEAR FLAGS I NORPIAL STATE 

PIOY 
;----FUHCT ION 
u, I PIOY 
COHT_IHTOUT 

cui FUHC,O -. RETRIEVE ORIGINAL SCAN CODE 
BREAK-IS HOI SET 

AL,AH 

UPORT,AL 
9H 

RETRIEVE ORIGINAL SCAN CODE 

!HT 
UT_IHT, IRET 

I ISSUE KEYBOARD INTERRUPT 

;----IEFORE TRAH5LATIOH CHECK FOR ALT+FN+H_KEY AS NUPI LOCK 
Kll01 C"P AL.H KEY ; IS THIS A POTENTIAL HUNLOCK? 

JNE Kll0-1 ; HOT A NU"KEY, TRANSLATE IT 
TEST Kl FfAG,ALT SHIFT I ALT HELO OOWH ALSO? 
JZ ni - I TREAT AS ILLEGAL COPIBIHATION 

1111_1, PIOY ex, OFFSET KID+ I I GET OFFSET TO TABLE 
SUI DI, ex I UPDATE INDEX TO HEW SCAN COOE 

I TABLE 
PIOY AL, CS•Kll[Dll I PIOY HEW SCAH COOE IHTO REGISTER 

1----TRAHSLATED CODE IN AL OR AH OFFSET TO THE TABLE "SCAN" 
KIIZ1 TEST AH,IREAK Ill IS THIS A IREAK CHAR! 

JZ Kill - JUPIP IF PIAKE COOE 
;----CHECK FOR TOGGLE KEY 

~~~ :~j~~~-LOCK 
DR AL,BOH 
OUT KIPORT,AL 

IS THIS A HUH LOCK! 
JUPIP IF NOT A TOGGLE lEY 
TURN OH IREAl BIT 

INT 9H I TOGOLE STATE 
AHO AL,AHO PIASK-IREAK IIT I TURN OFF IREAK BIT 

ll12_21 TEST Kl FLA~ 2 FH IREAi I HAS FUHCTIOH BREAK OCCUREOI 
JZ l812 l - ' - ; JUPIP IF BREAK HAS HOT OCCURED 
CPIP AL,CUII_FUNC I IS THIS A BREAK OF OLD VALIO 

JNE 
AHD u12_zo, 
PIOY 
IRET 

lll~l• CPIP 
JHE 
AHO 

J"P 
1---•YALID "AKE 
llll1 TEST 

I FUHCTIOH 
RET INT I ALLOW FURTHER CURRENT FUNCTIONS 
ll_FLAG_Z,CLEAR_FLAGS 

CUR_FUNC,O I CLEAR CURRENT FUNCTION 
1 RETURN FROPI INTERRUPT 

AL,CUR FUHC I IS THIS IREAK OF FIRST fUHCTIOH? 
UT INT I IGNORE 
ll FLAG Z,AHD "ASK-FH_PEHDIHG TURH OFF PENDING 

- - - 1 FUNCTION 
Kl12 20 1 CLEAR CURRENT FUNCTION AHD RETURN 
KEY RAS IEEH PRESSEO 
ll FLAG 2 fN IREAK I CHECK If FUNCTION KEY HAS IEEN 

- - ' - J PRESSED 
JZ KBl4 I I JUPIP IF HOT SET 

1-•--fUNCTION IREAK RAS ALREADY ~C~~R~~IS A HEW FUNCTION? 
CNP ~~~{F~HC,O I IHITIALIZE HFW FUNCTION 
CJ~ CUR FUNC,AL I 15 THIS HOH·CURREHT FUNCTION J 1JUNP IF HO FUHCTIOH IS PENDING 
JNZ ua ' .. TO RETRIEVE ORIGINAL SCAN CODE 

CODE OEHERATIOH SEQUENCE 1----CHECl FOR SCAN I IHITIALIZE CURRENT FH 
K814_11 PIOY CURJFIUTHT~O~LKEY IS THIS 4 EHTER,H ORT KEY? 

CMP AL. - HO JNP Kil' 
JI l8l6L EXTENDED SET CODE 
MOY AH,A CLEAR AL 
XOR AL,AL KANAKAH ROUTINE 
!HT 78H 
IRET uu, 1 IS THIS THE HOLO FUNCTION 
C"P AL,PAUSE I NO. JPIP COHT_IHT 
JHE COHT_INT TE 

,----PUT KEYBOARD IH HOL~ ~~to STATE ; CAHHOT GO IN HOLD STATE If 
lll6 11 TEST KI_FLAG_ ' - 1 ITS ACTIVE 

- 1 OOHE WITH INTERRUPT 
JHZ K8l6f2 HOLD SIAIE ; TURH OH HOLD FLAG 
OR KB F AO I, FIR 

JKi FLAG_Z,O I RESET KEYBOARD LATCH 
~:

0 
AL,HPIIoPfR~OLD STATE' STILL IN NOLD STATE! 

HQLD1 TEST KI_FlA - , -
HOY AL.BDH 
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Appendix A. 

OlOA E6 AO 
OlOC 75 FS 

llOE CF 

D]Of F6 o, 0011 • 01 
Dl14 H D6 
OJU 10 l6 IOU R F7 
DlU CF 
OllC 
OllC ID 26 Olli R Fl 
Ol21 u C4 Di 
0324 07 

0325 IF 
0326 SA 
Dl27 s, 
0321 SI 
DJ29 E• AO 
Ol21 CD OS 
OllD SI 
Ol2E SF 
Ol2f SE 
OllO CF 
Olli 

Olli 
IHI Sl 
lll2 ll D6 IIIS R 
Oll6 14 ll 

IHI Al ID 
lllA H 12 
one 24 7F 
lllE H OI 1115 R 

ll4Z "c, 
OJ" 75 DS 
Dl'6 Ci OI IDU R 00 IHI Fl 
OHC SI 
OJ•D CJ 

ts•E A2 IOU R 
ll51 ID 26 108' R Fl OlSi ID 26 DOU R FE nsa Fi U 0011 R IZ 
uu H Et 
llU IO DE ID16 R OF 
Dl'7 El E2 

OlU Fi D6 IOI& R 11 lliE 75 21 
1370 ll IE DOIi R 1314 IO El OF llH IA DI 
Dl79 14 OD 
llll FE ca 
Dl7D IO H 1011 R Fl ll12 II IE IDU R 
Olli El U 

OJI& Fi 06 0111 R u OllD 7' IC 
OllF ID l6 ooaa R 11 Dl9' F6 u ooaa R 11 DlU 15 ao 
DlU 
OHi F9 
Dl9C SI 
DHD CJ 
DltE 

DUT 
JNZ 

H11I
0

PORT,Al 
HOl ENABLE H"I 

CDHTIHUE LDDPIHG UNTIL KEY IS 
PRESSED 

UU z, IRET : RETURN FRD" INTERRUPT 41H 1---=PRINT SCREEN FUHCTIDN . 
PRTSC, TEST Kl FLAG l,HDLD STATE ; IS HOLD STATE IN PROGRESS! 

JZ Kli6 l - - ; GK TO CDHTIHUE WITH PRTSC 

UU_l, 
AND KI_F(AG_l,OFFH-HOLD_STATE; TURH OFF FLAG IRET 

AND 
ADD 
POP 

POP 
PDP 
POP 
POP 
IH 
IHT 
PDP 
PDP 
PDP 
IRET 

JU FLAG 2,DFIH 
SP,3•2 -
ES 

DS 
DX 
ex 
IX 
AL,H"I_PORT 
5H 
AX 
DI 
SI 

I GET RID OF CALL TO INTERRUPT 41H 
POP REGISTERS THAT AREN'T 
"ODIFIED IH INT5 

RESET KEYBOARD LATCH 
IS5UE INTERRUPT 

1 POP THE REST 
KEY62_INT EHDP 

.------------------------------------------------------------------lTYPANATIC 
l THIS ROUTINE WILL CHECK KEYBOARD STATUS BITS IN Kl~FLAG_Z 
, AHO DETERNIHE WHAT STATE THE KEYBOARD IS IN. APPR,PRIATE l ACTION WILL IE TAKEN. JINPUT 
I Al: SCAN CODE DF KEY WHICH TRIGGERED NOH-NASKAILE INTERRUPT ;OUTPUT 
l CARRY IIT • I IF HO ACTION IS TD IE TAKEN. 
I CARRY BIT • 0 NEANS SCAH CODE IN Al SHOULD IE PROCESSED 
I FURTHER. 
I "ODIFICATIOHS TO THE VARIABLES CUR CHAR AHD VAR DELAY ARE 
l NAOE. ALSO THE PUTCHAR IIT IH Kl FLAG 2 IS TOGGLED WHEN 
; THE KEYBOARD IS IH HALF RATE NODE7 -
;------------------------------------------------------------------TP" PROC HEAR 

PUSH ex 
~~p ~~:-CHAR,Al 

1----HEW CHARACTER CHECK FOR 1~sr ~~01REAK_BIT 

; IS THIS A HEW CHARACTER! 
l JUNP IF SA"E CHARACTER 

BREAK SEQUENCES 
l IS THE HEW KEY A IREAK KEY! 
; JUNP IF HOT A BREAK AHO Al, 07FH 

C"' CUR_CHAR,Al 

"OV 
JHZ 
"DV 
CLC 

Al,AH 
TP 
CUR_CHAR,tO 

POP IX 
RET 

l CLEAR BREAK BIT 
I lS HEW CHARACTER THE BREAK DF 
; U,S T 1'1AKE? 
l RETRIEVE ORIGINAL CHARACTER 
l JUNP IF HOT THE SANE CHARACTER 

CLEAR CURRENT CHARACTER 
CLEAR CARRY en 

1----INITIALIZE A HEW CHARACTER 
TPO• NOV CUR CHAR,AL SAVE HEW CHARACTER 

I RETURN 

AHO VAR-DELAY,OFOH CLEAR VARIABLE OELAY 
AHO Kl FLAG Z,OFEH l INITIAL PUTCHAR IIT AS ZERO 
TEST Kl:FLAG:2,IHIT_DELAY I ARE WE IHCREASIHG THE 

l INITIAL DELAY! 
JZ TP ; DEFAULT DELAY 
~::, r~~R~E~~Y,DELAY_RATE; INCREASE DELAY IY ZX 

l•---CHECK IF WE ARE IH TYPANATIC NODE AHO IF DELAY IS OVER 
TPZ, TEST Kl FLAG Z,TYPE OFF I IS TYPA"ATIC TURHED OFF! 

JHZ TP4 - - l JU"P IF TYPANATIC RATE IS OFF 
HOV IL,YAR DELAY GET VAR DEALY 
AHO ll,OFH- "ASK OFF HIGH DRDER!SCREEH RAHOE> 
OR ll,IL IS IHIT!Al DELAY OVER! 
JZ TPl I JUNP IF DELAY IS OVER 
DEC IL I DECREASE DELAY WAIT IY ANOTHER 

I CHARACTER AHO VAR_DELAY,DFOH 
OR VAR_OELAY,IL 
J"' SHORT TP4 

1----CHECK IF TINE TD OUTPUT CHAR 
TPli TEST KI_FLAG_Z,HALF_RATE I ARE WE JH HALF RATE NODE 

TPN 
PAGE 

JZ TP I JU"p IF WE ARE IN HOR"Al NODE 
XOR KI_FLAG_Z,PUTCHAR ; TOGGLE IIT 
1:~T ~I_FLAG_Z,PUTCHAR I IS IT TINE 10 PUT OUT A CHAR 

p I HOT TINE TO OUTPUT CHARACTER 
STC 
Pop 
RET 
EHDP 

IX 
I SKIP THIS CHARACTER 
I SET CARRY FLAG 

:---- INT 16 --------------- ---•• 
KEYIOARO 1,0 ------------•---------------------

: INPUT THESE ROUTINES PROVIDE KEYBOARD SUPPORT 
'. IAH>:o READ 
' KEYao!~g NEXT JlSIIIT CHARACTfl STRUCK FRON THE H 
: (AH) • RETURN THE RESULT IN (AL), SCAN CODE I 

' I 
I 
I 
I 
I 
I 

IAH1=1 
i~r1r~:Lt ~~A:ETOR INDICATE IF AH JISIBIT CHARACTER IS 
CZF)-1 EAD. 
<ZF): -- HO cooe AVAILABLE 
IF ZFO _-- CODE IS AVAILABLE 
READ IS ;H r~E NEXT CHARACTER IN THE BUFFER TO IFEER 

' AHO THE EHTRY RENAIHS IH THE BUF 
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UtE 
039[ Fl 039F IE OHo H 01,, 11., Ea 0000 E 
0346 0A E4 

7' Illa FE 2Z 
0344 cc 
0 14c 1, l• 
o34E FE cc 
0110 7\ 43 
lllz FE cc 
Olh 74 ,. 
Olh FE Cc 
Olla 7' ss 

FE cc 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

<AHl•2 

<AH>=3 

(AH=S> 

RETURN THE CURRENT SHIFT STATUS lH Al AHD AH REGISTElS 
AL REGISTER 

76543210 
11111111 
I I I I I I l••+·>Ol=RIGHT SHIFT KEY IS DE•RESSED 
I I I I I IO=LEFT SHIFT KEY IS DEPRESSED 

I I ! I 11 =LOCK SHIFT KEY IS DEPRESSED 
I I ! l·•·····>coHTROL SHIFT KEY IS DEPRESSED 
I I l•····•····>Al TERHATE SHIFT KEY IS DEPRESSED 
! !··•··········>SCROLL LOCK STATE HAS IEEH TOGGLED 

! !---------------->RESERVED 
! l····•············-·>CAPS LOCK STATE HAS IEEH TOGGLED 
l····-··••·············>IHSERT STATE IS ACTIVE 

AH REGISTER 
76543210 
I I ! I ! I 
I I I I l•>l=ZEHKUU "ODE, t=HANUKU IIODE 
I ! l··+···•>OO=ALPHA/NUMEIIC SHIFT 
I I 01,UTAKAHA SHIFT 
I IOaHIRAGAHA SHIFT 
I I I l···•••••··>RESEIYED TO I 
?--♦--♦--♦------------->RESERVED 

SET TYPAHATlC RATES. THE TYPAHATIC RATE CAN IE 
CHANGED USING THE FOLLOWING FUNCTIONS, 
(All=O RETURN TO DEFAULT. RESTORES ORIGINAL 

(AL>=l 

UL >=Z 

UL):J 

STATE. I.E. TYPAHATIC OK, HOIHAL INITIAL 
DELAY, AHO HORHAL TYPAHATIC RATE. 
INCREASE INITIAL DELAY. THIS IS THE 
DELAY IETWEEH THE FIRST CHARACTER AND 
THE BURST OF TYPAHATlC CHARS. 
HALF.RATE. SLOWS TYPAHATIC CHARACTERS 
BY OKE HALF. 
COMBINES AL=! AHO AL=2. INCREASES 
INITIAL DELAY AHO SLOWS TYPA/IATlC 
CHARACTERS BY CHE HALF. 
TURN OFF TYPAHATIC CHARACTERS. ONLY THE 
FIRST CHARACTER IS HONORED. All OTHERS 
ARE IGNORED. 

Al IS RANGE CHECKED. IF Al<t OR Al>4 THE STATE 
REIIAIHS THE SA/IE. 

•••NOTE••• EACH TlHE THE TYPA/IATIC RATES ARE 
CHANGED All PREVIOUS STATES ARE REl'IOYED. I.E. lf 
THE KEYIOARD IS lH THE HALF RATE MODE AHO YOU WANT 
TO ADD AH INCREASE IH TYPAHATIC DELAY, YDU HUST 
CALL THIS ROUTINE WITH AH=3 AHO Al=3. 

ADJUST KEYIOARD IY THE VALUE IN Al AS FOLLDIIS1 
(All=I TURH DFF KEYIOARD CLICK. 
CAL>=! TURN OH lEYIOARD CLICK. 
Al IS RANGE CHECKED. THE STATE IS UHALTEIED lf 
AL<> 1,0. 

CHAHGE THE lBD SHIFT STATUS 
Al REGSTER 
1,s,1211 
I I I I I I I ! 
I I I I I I I••+•••> ll=HAHlAKU , U=ZEHUKU 
I I I I I I IO=TOGGLE , ll•HOT CHANGE 
1 I I I !••♦••·-·····> oo=ALPHAIHUHERIC , u=KAUUHA 
I I ! ! 10 =HllAGAHA , 11 = HOT CHANOE 
I !••♦••••·••··••-•••> H=CAPS OFF , Ol=CAPS OH 
I I IO=TOGGLE , ll=HOT CHANGE 
1••♦-••·••···••··•·-·•··•> ao=EXIT KANAKAH, ll'EHTER KANAKAII 

lO=TOGGLE , l!=NOT CHlHGE 

CAH•&5) SAnE AS AH=s IUT THE lHDICATER ISN'T CHANGED. 

(AH=1) 

NMNNOTE••• WHEN YOU USE THIS FUNCTION. 
YOU HUST HAYE THE STACK WHOSE LEHGTH IS IIOIE THAN 
THIS FUNCTION HAY USE THAT, 

INDICATOR AND KANAKAH OIVOFF 
Al REGSTER 
1,s432lt 
11111111 
I I I I I I I !•··> KAHAlAN 
I I I ! I ! I••♦•••> INDICATOR 
1--♦-- ♦--+--+--♦---------> RESERVED 

l=OH, !=Off 
oaOH !=Off 

Ut IIOID. 

I OUTPUT 
1 AS NOTED ABOVE, ONLY AX AND FLAGS CHANGED 
: ••••••• ALL.REGISTERS.~!!~~~!~ •••••••••••••••••••••••••••• _ ••••••• 

I 
ASSUME CS1CODE,DS1DATA 
KEYBOARD 10 PROC FAR 

ln 
PUSH 
PUSH 
CALL 
OR 
Jl 
DEC 
JZ 
DEC 
JZ 
DEC 
JZ 
DEC 
JZ 
DEC 

DS 
IX 
DDS 
AH,AH 
ll 
AH 
l2 
AH 
ll 
AH 
TRATE 
AH 
KCLICl 
AH 
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IHTERRUPTS IACK OH 
SAYE CURRENT DS 
SAYE IX TEMPORARILY 
POIHT DS AT llOS OATA 
lH=O 
ASCII.READ 

I lH'I 
1 ASCII.STATUS 
a AHlll:2 
: !~gT.STATus 

SET TYPAIUTIC RATES 
4H'C4 
OH,OFF KEYIOARD CllCK 

UGHENT 
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OlU F6 C4 7F 
ono H 15 
OUF FE CC 
OlCI " 5E OlCl FE CC 
Ut5 7S 5A 
UC1 E9 04'1 l 

OltA 
llCA Fl 
OlCI to 
OlCC FA 
OlCD U IE OOIA l 
0301 ll IE one l 
OlD5 H Fl 
0301 n 01 
0309 E& Ollt l 
OlOC a, IE IOIA l 
OlEO El lF 

llE2 
OlE2 FA 
OlEl 11 IE IIIA I 
01[1 n IE OOIC l 
OlEI H 07 
OlED Fl 
OlEE 51 
OlEF IF 
Olfl CA 1102 

Olfl 
OlFl AO otl1 l 
llf6 U 21 Olli I 
UFA El 25 

llFC 
UFC lC 01 
OlFE IF 21 
14IO II 21 OOH R Fl 
OID5 DD EO 
007 DI DI IOU R 
1101 El 14 

1400 
141D U Cl 
OIOF 75 01 
0411 IO 21 1111 I Fl 
141' El n 
0111 
o,u lC II 
GOA 75 05 
IIIC II DE 1111 RI\ 

0421 
1421 51 
1422 IF 
14Zl CF 

1421 
Dfi211 50 
0425 51 

1121 n ca 
1121 24 Cl 
Ol2A lC CO 
112C HO< 
042E " FF 0130 CD 71 
04l2 
04)Z U Cl 
1451 21 ll 
D4ll lC lO 
Hll H ID 
14lA Jc 20 
OllC H 11 
DUE JC 10 
1110 11 n 
0112 ID 21 0017 R IF 014) [I IE 91 
OIH 
OIH ID DE 1117 R O 014F El DI ,o 
0152 
1152 ID 3' OGl7 R 0 0<57 
0157 u ti ,.,, 21 IC 
04 51 JC OC ,,so HU 
ll5F DO Ea 

I 

TEST 
JZ 
DEC 
JZ 
DEC 
JKZ 
JIIP 

AH,7FH 
CHG_SHIFT 
AH 
!~T_IHTU 
UT_IHT11 
CHG_sw 

AH=5 OR AH=asH 
CHANGE THE KIO SHIFT STATUS AH,1 
ILLEGAL FUHCTIOH CALL 
4H 0 7 
ILLEGAL FUHCTIOH CALL 

1 CHANGE THE KAHAKAH ANO INDICATOR SWITCH ,------ lEAO THE KEY TD FIGURE OUT WHAT TD DD 1 u, 

I 

STI 
NOP 
CL! 
11DY 
CNP 
Jl 
IIDV 
CALI 
110V 
JNP 

1------ ASCII 
I 
K2• 

I 

Cl! 
110V 
CNP 
110V 
ST! 
PDP 
POP 
KET 

' j 
BX,BUFFER_HEAD 1 
BX,BUFFER_TAIL 1 
Kl ; 
AX,llXl ; 
K~ : 
IUFFEk_HEAD,IX ; 
SHORT lET_IHT14 

STATUS 

ASCII READ 
INTERRUPTS BACK DH DURING LOOP 
ALLOW AH INTERRUPT TO OCCUR 
INTERRUPTS IACK OFF 
GET POINTER TO HEAD OF IUFFER 
TEST ENO OF BUFFER 
LOOP UHT!l SOMETHING IH BUFFER 
GET SCAN CODE ANO ASCII CODE 
MOYE POINTER TO NEXT POSITIOH 
STORE VALUE IH VARIABLE 

BX, BUFFER HEAD 
BX,IUFFER:TAIL 
AX, CIXl 

I INTERRUPTS OFF 
I GET HEAD POINTER 
I IF EQUAL (Zoll THEN NOTHING THERE 

IX 
DS 
2 

INTERRUPTS BACK ON 
RECOVER REGISTER 
RECOVER SEGMENT 
THROW AWAY FLAGS 1------ SHIFT STATUS 

I 
KJ, 

I 

NOY Al,KI_FLAO ; GET THE SHIFT STATUS FLAGS 
NOV AH, JKB_FLAG I GET THE JO_FLAG 
J/1P SHORT RET_IIITl4 

1------ SET TYPAIIATIC 
I 
TUTEz 

I 

C/1P 
JG 
AHO 
SHL 
OR 
JIii' 

AL,4 
RET IIITU 
Kl_l'LAG_2,0F1H 
AL.1 

I CHECK FOR CORRECT RANGE 
; IF ILLEGAL VALUE IN AL IGNORE 
I NASK OFF ANY OLD TYPlMATIC STUES 
I SHIFT TO PROPER P05ITION 

K&_FU,C_2,AL 
SHORT RET_INTl6 

1------- ADJUST KEY CLICK 

' lCLICK1 
OR 
JHZ 
AHO 
JIii' 

KCLICKI, 
CtlP 
JHE 
OR 

I 

Al,Al I TURN OFF KEYaOAlD CLICK! 
lCLICKI I JUMP FOR RANGE CHECK 
Kl FLAG 1,AHD NASl-CLICK ON I TURK OFF CLICK 
SHORT R!T_IHT16 -

Al, 1 1 RANGE CHECK 
RET IMTU I HOT IN RANGE, RETURN 
kl_FlAG_l,CLICl_OH I TURH OH KEYBOARD CLICK 

1------ INTERRUPT RETUlN • 
RET_IMTl~OP 

I 

POP 
IRET 

IX 
OS RECOVER REGISTER 

RECOVER REGISTER 
RETURN TO CALLER 

1----- CHANGE lEYIOAOR STATUS 
I IY THE Al 
CHG_SHIFT, 

PUSH AX 
PUSH ex 

CH_CAP, 

CAP _ENT, 

110V 
AHO 
CIII' 
JE 
NOY 
INT 

IIOV 
AHO 
CtlP 
JE 
CtlP 
JE 
C/1p 
JE 
AHO 
JIIP 

OR 
JNP CAP_TOG, 
XOR CH_JAP, 

CX,AX 
Al, OCOH 
Al,OCDH 
CH_CAP 
AH,OFFH 
71H 

I SAVE AX INTO ex 
I 
I CHHGE KAHAKAN ! 
I If AL=OCOH THEN CH_CAP 
I 
I lANAKAN ROUTIHE 

Al,CL 1 
Al,lOH 1 
Al,HH 

1 CH_JAP I 
Al,20H I TOGGLE ! 
CAP _TOG ; 
Al,lOH ; CAPS BIT OH ! CAP EHT 
KB_FLAG,HOT CAPS STATE 
CH_JAP -

KB_FLAO,CAPS STATE 
CH_JAP -

KI_FLAG,CAPS_SIATE 
Al,CL 
Al,OCH 
AL,OCH 
CH_H Z 
Al,1-

A-120 



0'61 
0'66 
D46A 
D46A 
0'6C 
046E 
DOD 
002 
04H 
0476 
0478 
047A 
DOF 
0482 
0412 o,u 
04U 
o,u 
OUF 
D48F 
0492 
04,. 
D07 
D07 
ooa oo, 

001 
001 
0OD 
DOF 
Oft Aft 
oua 
O~AA 
ouc 
OftAF 
o,u 
001 oo, 
o,a, 
0,16 
006 o,a, 

oo, 
oo, 
04U 
001 
0\lf 
D\Cl 
o,c5 
O\C6 

04C6 

ao 26 0336 R Ft 
oa 06 0336 R 

U Cl 
2, 03 
3C 03 
H 1D 
3C 02 
HU 
3C 01 1, oa 
80 26 D336 R FE 
El DE 9D 

80 DE 0336 R 11 
El D6 ,a 

ao 36 D336 R u 
F6 C5 aD 
75 D3 
EB DEA9 11 

59 
58 
El H 

3C 03 
7F 17 
ao 26 D338 RFC 
01 D6 D3la 11 
Al D1 
H 05 
Ba FFD2 
El D3 

Ba FFD1 

CD 78 

E9 D421 II 

0 
43 
31 1E ooaz R 
75 04 
aa IE ooao 11 
Cl 

D4C6 61 
04Ct 3A 
04CC 52 
04CD 45 
O\Dl 2A 
: ODDD 

6C 6D 
6E 6F 

4 6 38 1D 
36 

O\D3 
04D3 
D4D6 o,o, 
D4DA 
0\DE 

04Eo 

04£1 

•uo 
14F8 

l\ff 

D5oa 
D51Q 

1511 

D5U 
D5U 
0522 

05z. 

D532 

D533 
0533 

ao 2D n 
40 02 04 ao 
20 1D oa " oz 01 

11 FF DD lE FF FF FF FF 
FF FF FF FF 11 IF FF 7F 
17 05 12 Dt DF l4 It 15 
1D II 1D 13 0A FF 11 

h D6 D7 D OC FF FF 8 DA 01 
FF ff IC 
16 02 1A la 03 
OE OD FF FF FF FF FF FF 
20 FF 

5E 5F 6 
64 65 0 61 62 63 
66 61 84 FF FF FF 77 FF 
73 FF 7 76 FF 'FF 75 FF 
FF 

11 31 32 ., 37 l3 •• 35 • 3• ., 
'D Da O 39 'D 2D • 09 • 
71 77 65 
75 69 6F 72 1, 79 

0D FF 61 ~~ :: :~ 

AHD 
DR 

HOY 
AHO 
CHP 
JE 
CHP 
JE 
CHP 
JE 
AHD 
JNP 

OR 
JNP 

H_Z_TOG, 
XOR 

CHG_SHIFT_R: 
TEST 
JHZ 
CAll 

CHG_S_R, 
POP 
POP 
JNP 

I 

JKI_FLAO,HOT HOT ALPHA STATE 
JKI_FLAG,AL - -

Al,CL 
AL,D3H 
AL,D3H 
~~?a~~IFT_R 
H_Z_TGO 
AL,DlH 
ZENT 

I TOGGLE f 

Jll_FLAG,HOT ZEHKAKU STATE 
CHG_SHIFT_R -

JKI_FLAG,ZEHKAKU STATE 
CHG_SHIFT_R -

JKI_FLAG,ZEHKAKU_STATE 

CH,&OH 
CHG_S_R 
IND 

ex 
AX 
RET_IHTU 

1------ CHANGE KAHAKH AND INDICATOR SWITCH 
l 
CHO_SW: 

CHP 
JO 
AND 
OR 
TEST 
JZ 
NOY 
JHP 

CHO_SW_lMOY 
CHO_SW,_2: 

!HT 
CHG_SW_ljHP 

~EYIOARD_IO 

AL,J 
CHG_SW_J 
JKI_FLAG_Z,DFCH 
JKI_FLAG_Z,AL 
AL,l 
CHG_SW_l 
AX,DFFDZH 
SHORT CHG_sw_z 

AX, DFFOlH 

7BH 

RET INT16 
EHDl' 

;------ IHCRENEHT A BUFFER POINTER . 
K4 HEAR PROC 

IHC 
INC 
CNP 
JHE 
HOY 
RET 
EHOP 

IX l HOVE TO NEXT WORD IH LIST 

KS, 
u 

Ul ,------
u 

IX 
=~•IUFFER_EHD 

IX,IUFFER_START 

AT EHD OF BUFFER! 
NO, COHTIHUE 
YES, RESET TO BUFFER 

TABLE OF SHIFT KEYS AHO NASK YALUES 
LABEL IYTE 

g: ~t~~!:~~~:~~~:~i~f'.:K~~~~;:i~~A_KEY 
DI IHS_KEY I INSERT KEY 
DI NU11_KEY, SCRDLL_KEY, AL T_KEY, CTL_KEY 
~=U ~~~!-KEY,RIGHT_KEY 
SHIFT NASK TABLE 
lAIEL- BYTE 

BEGINNING 

DI KANJI SHIFT,HUHEH SHIFT,HENKAH__SHIFT 
DI CAPS SHIFT,KATAKAHA SHIFT,HIRAGANA SHIFT 
DI !HS SHIFT ; INSERT NODE SHIFT 

,------
Ka 

DI HUH-SHIFT, SCROLL SHIFT ,ALT SHIFT ,CTL_SHIFT 
DI LEFT SHIFT ,RIGHT-SHIFT -
SCAH CODE TABLES -

DI 27,-1,0,-1,-1,-1,ll,-l 

DI -1,-1,-t,31,-1,127,-1,17 

DI Zl-.5,11,Z0,Z~.21,t,15 

DI 16,27,Zt,ll,-l,l,lt 

DI ,.,.,.a.10.11.1z,-1,-1 

DI -1.-1.za,Z6,Z4,3,ZZ,Z 

DI 14,13,-1,-1,-1,-1,-1,-1 

DI ' •,-1 1-------- CTL TAIL E SCAN 
IYTE Kt LAIEL 
DI 

DI 

DI 

DI 
1------- lC TAILE 
KIO LAIEL BYTE 

DI 

DI 

94 ,,s,,,,,,,,a,,,,100,101 

lOZ,103,-1,-l,llt,-1,llZ,-l 

115,-1,11,,-1,111,-1,111,-1 

-1 

A-121 



Appendix A. 

'7 68 u u ,c n 
27 

0551 '° FF 5C 7A 71 ,i 
76 UH 6D 2C 2E 
2F FF 2A FF 20 

u,c FF 

056D 
056D 11 21 '° 23 26 25 

5E 26 2A 21 2, 5F 
21 DI 00 

D57C 51 57 65 52 56 59 
55 ., .. 50 71 7D 
OD FF ,1 5l " .. 
o\1 "' O O ,c lA 
22 

15'5 7E FF 7C 5A 55 43 
56 ,2 •E ,D lC lE 
lF FF Ot FF 20 FF 

05A7 
05A7 5, 55 56 57 51 5' 

5A 
05AE 51 5C 5D 

0511 
D511 u" u u 6C 
1516 6D •E 6F 70 71 

0511 
1511 l7 la 3' 2D 36 35 

l6 ZI H J2 H ll 
2E 

15ta 
o5c1 ,1 ,1 ,, FF,, FF 

•D 
D5CF FF 6F 51 51 52 5J 

05D5 
05D5 Fl 
0506 50 
0507 5J 
0501 51 
050, 52 
150A 56 
0501 57 
150C IE 
1500 06 
050E FC 
050F EB IDOi E 
t5E2 .. lE 0017 R 15E6 .. IE on, I 15EA II El 007 
05EE 53 
15EF U EO 
15FI JC FF 
05Fl 75 06 
15F5 EB UFO R 
15Fa Et 07Ct I 

15FI 
05FI 2, 7F 
15FO OE 
15FE 07 
05FF IF o,c6 I 
0602 It 000D 
IU5 FU AE 

1617 uu 
"" HU 
0611 E9 1719 I 

HOE II EF HC7 I 1612 2E, IA A5 HOJ I 0617 Aa ao 
Ult 7'05 
0611 Et 1727 I 

HIE 
HIE BJ FF Ot 
1621 72 17 

162J 
1627 

162A 
H2A 
062F 
06JI 
06H 
06H ou, 

0631 
06JO 
16JF 

oa 26 eo11 
Et 07Ct R 

F6 06 0017 
H OJ 
Et 078' R 

F6 " 0017 
H .. 
JC JA 
75 11 

I 

RU 

R II 

a, 26 0018 I 

DI 60H,-l,5CH,'zxcvbn■,J',-1,'N',-1,' ' 

DI 
:------ UC TAILE 
UI LABEL IYTE 

DI Z7,•!a1t•,37,05eH,'&•<>_+•,01H,O 

DI •qWERTYUIOP 1, ODH,-1, 'ASDFGHJKl • •• 

DI 7EH,-1,'IZXCVIHN<>?',-1,0,-l,' ',-1 

J------ UC TABLE SCAN 
U2 LABEL IYTE 

DI a,,as,a,,11,aa,a,,,o 
DB 91,92,93 ;------ ALT TABLE SCAN 

KIJ LABEL IYTE 
DI 10~,105,106,107,101 DI IDt,111,111,112,llJ ,------ HUH STATE TABLE u, LAIEL IYTE 
DI '78'-456 ♦ 1230.' 

;------ USE CASE TAILE KIS LAIEL IYTE 
DI 71,72,73,-1,75.-1,77 

01 -1,1t,ao,a1,a2,a3 

;••···························································· :------ KEYIOARO INTERRUPT ROUTINE 

;••···························································· KI_IHT PROC FAR 
ST! 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
CLO 
CALL 
HOV 
IIOV 
AHO 
PUSH 
HOV 

AX 
IX 
ex 
DX 
SI 
DI 
DS 
ES 

DDS 
IH,KI FLAG 
ll ,Jd FLAG 
IX,400YH 
IX 

I ALLOW FURTHER INTERRUPTS 

FORWARD DIRECTION 

HASK KBD STATUS FLAG 
HEMORIZE KIO STATUS 1------ TEST 

CNP 
JHZ 
CALL 
JHP 

AH,Al 
FOR OVERRUH SCAN 

AL,OFFH 
KU 
ERROR_IEEP 
K26 

I SAVE SCAH CODE IH AH 
CODE FRON KEYIOARO 

IS THIS AH OVERRUN CHAR? 
HO, TEST FOR SHIFT KEY 
CALL ERROR BEEP ROUTIHE 
EHO OF lHTERRUPT 1------ TEST 

K16, FOR SHI FT KEYS 

·------Kl7, 

,------
K17_11 

•------
J------Kla, 

I l-•----
1 

AHO 
PUSH 
POP 
HOV 
HDV 
REPHE 

Al,07FH 
cs 
ES 
DI,OFFSET U 
CX,K6l 
SCASI 

HOV Al,AH 
JE Kl7 
JHP K25 
SHIFT KEY FOUHD 
SUI Dl,OFFSET K6 ♦ 1 
HOV AH,CS,K7[DIJ 
TEST Al, IOH 

I ESTABLISH ADDRESS OF SHIFT TAILE 
I SHIFT KEY TABLE 
I LENGTH 
I LOOK THROUGH THE TABLE FOi A 
I MATCH 
l RECOVER SCAN CODE 
l JUHP IF HATCH FOUND 
I IF HD HATCH, THEN SHIFT HOT FOUND 

ADJUST PTR TO SCAN CODE HATCH 
GET HASK INTO AH 

JZ Kl 7 1 

JNP xn- I IREAK SHIFT FOUHD 
SHIFT HAKE FOUND, DETERHIHE SET-OR TOGGLE 

TEST FOR IREAK KEY 

CNP 
JI Dl,t 

Kia I IS THIS A TOGGLE KEY 

PLAIN SHIFT KEY, SET SHIFT DH 
~~p KI_FLAO,AH I TURH OH SHIFT Ill 

l YES, HANDLE TOGGLE KEY 

TOGGLE K
26 

l INTERRUPT RETURN 
D SHIFT KEY, TEST FOR 1ST MAKE OR HOT 

TEST 
JZ 
JHP 

TEST 
JZ Kl FLAG, 

Kif 
Al TERHATE SHIFT 
CNP 
JHZ 
TEST 

: SHIFT-TOGGLE 
CTL_SHIFT I CHECK CTL SHIFT STATE 

I JUNP IF CTL STATE 

AlT_SHIFT I CHECK FDR ALTERHATE SHIFT 
l JUHP IF HOT ALTERHATE SHIFT 

ALTERNATE-ALPHA_KEY: CAPS 

I IS KEY ALREADY DEPRESSED 
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0643 7S 5B JHZ K21 
06~5 O& 26 001& R 

JU"P IF KEY ALREAOY DEPRESSED 
DR U_FLAG_l, AH INDICATE THAT THE KEY IS 

060 30 26 0017 R XOR 
DEPRESSED 

064D E9 07C:9 R 
U FLAO,AH TOGGLE THE SHIFT STATE 

0650 J"p K26 IHTERRUPT RETURN 
06SO 3C: 6E 

K1'1 
0652 75 u C"P AL,KATAUHA KEY I IS THIS THE KATAKANA KEY 
06H F6 06 0337 R 1D 

JHZ K20 - I NOT KATAKAHA KEY -
0659 75 ,s TEST JKI_FLAO_l,HAHKAKU_SHIFT I IS KEY ALRlADY DEPRESSED 
065& &O OE 0337 R 10 

JHZ K21 I JU"P IF KEY ALREADY DEPRESSED 
0660 &O 26 0336 R FE 

DR JKI_FLAG_l,HAHKAKU SHIFT : IHDICATE THAT THE KEY IS DEl'RESSED 

0665 EB 3' 90 
AHD JKI_FLAG,HOT ZEHKAKU_STATE : TOGGLE THE SHIFT STATE 

066& J"P l21 l INTERRUPT RETURN 
066& 3C: 6F 

KZO• 
066A H 03 

C"P :~o~fRAGANA_KEY I IS THIS THE HIRAGANA_KEY 
066C EB 15 ,0 

JZ 
066F J"P K20_2 I HDT HIRAGANA_KEY 
066F F6 06 0337 It O& 

K20_1, 
06H 75 2A TEST JKI_FLAO_J,ZENKAlU_SHIFT I IS KEY ALREADY DEPRESSED 
0616 &0 DE 0337 R O& 

JHZ K21 I JU"P IF KEY ALREADY DEPRESSED 
067& &O OE 0336 R 01 

DR JKI FLAG 1,ZEHKAKU SHIFT ; INDICATE THAT THE lEY IS DEPIIUSEIJ 
06&0 El lE 90 

DR JKl:FLAG7ZEHKAKU_SfATE : TOGGLE THE SHIFT STATE 
06&3 JPIP K21 
06&3 3C: 61 

KZ0_2, 
06&5 H 07 C"P :~oK~HJI_KEY l. IS KHUII_KEY 
06&7 3C 52 JZ 
ou, H 15 CIIP :~iTHS_KEY l IS IHS_KEY 
oua El 7F ,0 

JE 
06&E J"P K22_6 
06&E F6 06 033& It 40 

K20_3, 
0693 7S OB 

TEST ~~~-FLAG_2,lHU"_SHIFT IS KEY ALREADY DEPRESSED 
0695 &0 OE 033& RO 

JHZ JUPIP IF KEY ALREADY DEPRESSED 
069A &A EO DR JKI_FLAG_Z,KHUI\..SHIFT IHDICATE THAT THE KEY IS DEl'RESSEIJ 
069C: ao 38 "DY AH,Al 
069E C:D 7& IIDY AL,llH 
06AO INT 7&H UHAUH ROUTINE 
ouo Et 01c, • l2Jo 

JIIP l2' INTERRUPT RETURN 
l 
:------ HOT ALTERNATE SHIFT 

ous ' 0U3 3C 3A K22• l SHIFT TOGGLE KEY HITJ PROCESS IT 
06A5 75 1, CIIP AL,ALPHA_KET 1 ~~TT:t~Hl~i~LPHl_KEY 
06A7 F6 06 0337 It OJ 

JHZ K22_1 
06AC 75 70 TEST JKI_FLAG_l,ALPHA_SHIFT IS KEY ALREADY DEPRESSED 
06AE &O OE 0337 R 01 

JHZ K22_7 JUMP IF KEY ALREADY DEPRESSED 
06&3 &O 26 0336 R F9 

OR JKI_FLAG_l,ALPHA_SHIFT INDICATE THAT THE KEY IS DEl'RESSEIJ 
06&& E9 07C9 R 

AHD JKI_FLAG,ALPHA_STATE TOGGLE THE SHIFT STATE 
06&1 JPIP K26 INTERRUPT RETURN 
06&& 3C 6E K22_1, 
06&D H °' 

CIIP :~2~; T AUHA_KEY I IS THIS THE KATAKAHA_lET 
06&F 3C 6F JZ YES, KATAKAHA_KEY 
06CI 75 16 CMP AL,HIRAGAHA KEY IS THIS THE H!RAGAN"-.lEY 
06C3 JHZ KZ2_S - HOT HIRAGAHA_KEY 
06CS a, 26 0337 It 

l22_2, 
06C7 75 55 TESY AH,JKI FLAG I IS KEY ALREADY DEPRESSED 
06C9 0& 26 0337 R 

JHZ K22_7 - - : JUMP IF KET ALREADY DEPRESSED 
06CD &O 26 0336 R F9 

OR 
~~::~t:!:!~~~A_stAi;::::T:H:"::1::Es:~EIS DEPRESSED 06D2 O& 26 0336 AHD 

06D6 R 
06D9 E9 01c, R DR 

JKP l26 l INTERRUPT RETURN 
06D9 3C 61 l22_31 
06D& 1, 0A CKP :~2~:HJI_KEY IS THIS THE KANJI_KEY 
06DD SC •c JZ UHJI lET 
06DF 
06El 7' 06 CKP :~2M~HEH_KEY IS THT5 THE KUHEH_KEY 

SC 6D JZ IIUHEH KEY 
06ES H 02 CIIP AL,HEHUH_KEY IS THIS THE HEHUH_KEY 
06[5 
D6E7 El 2, JZ K22 4 HEHKAH_KEY 

D6E7 
JIil' SHORT l22_6 

D6E& 14 26 033& II 
122_,. 

06£D 75 31 TEST AH, JK&_FLA0_2 IS KEY ALREADY DEPRESSED 

DH1 D& 26 ossa It 
JHZ KZ2 7 JUIIP IF KEY ALREADY DEPRESSED 

D6F6 F6 06 0336 II 05 OR JKI-FLAG 2,AH ; INDICATE THAT THE KEY IS DEPRESSED 

D6Fa 
7S oa TEST JKI-FLAG7ZEHKAKU_CHAR 

D6FA &A EO JHZ K22-5 J IF ZEHUKU CHARACTER 

D6FC ID 20 KOV AH,AL J SET AH SCANCODE 

D6FE CD 7& NOY AL,20H : SPACE CHARACTER 

0100 EB lE !HT 7&H lAHAKAN ROUTINE 

0100 &A 
JIIP SHORT KU_7 INTERRUPT RETURN 

010 2 E0 122_,. SET AH SCAHCODE 
010, ID &l "ov AH,AL IYTE 
0706 CD 1a KOY AL ,&lH ZEHKAKU SPACE 1ST 

0108 
&o ,o !HT 71H UHAKAH ROUTINE 

D7DA CD 7& IIOY AL,40H 
ZEHKAKU SPACE 2N0 IYTE 

Ea UHAKAH ROUTINE 
D7oc 12 IHT 71H INTERRUPT RETURH 
D7oc JPIP SHORT K22_7 
011 0 8' 26 0011 l22_61 EY ALREADY DEPRESSED 
0712 1, DC R TEST AH, U_FLAO_l l~N~ IF KEY ALREADY DEPRESSED 

D& 26 001a JHZ KZZ 7 tNDICATE THAT THE KEY IS 
R 0716 so 

DR U_l'LAO_l,AH DEPRESSED SHIFT STATE 
D7JA 26 0017 
07 le le 52 R XOR U FLAG,AH ~~~~L~o~"~sT IIAlE OF IHSERT lEY 

D71e 7\ 03 CNP AL ";°IHS_KEY 
D71E E9 

JE u2_a JUIII' If HOT !HSERT KEY o121 01c, R 122_1, 
0721 I& J"P K26 CODE JHTD AH, I INTO Al 
012, E9 5200 KZZ_a, AX, INS_KEY•Z56 ~5~ ;~;~ OUTPUT IUFFER 

DA5l R IIDY 

0727 
JMP K57 ,------ IREAK SHIFT FOUHD 1REAK-SH!fT-FDUHD 

l 
us, 
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D7Z7 ll FF o, 
17ZA 7Z lD 
07ZC F6 D4 
07ZE ZD 26 1017 It 
1732 JC H 
0734 75 10 

1736 AD ODlt It 
0731 lZ E4 
0731 &I 26 0019 R 
07lF DA Cl 
0741,. n 
OHl El OUA R 
070 
07'6 Et 07Ct R 
07'! 
OH! lC IA 
070 75 1' 
OHD ao z, 0337 R FE 
0752 ao 26 tola R IF 
0757 F6 06 0018 R DZ 
175C H U 
075E ao 2, 001& RFD 

0763 El H ,o 
0766 
0716 lC EE 
0761 75 OD 
17U ao 26 1337 R FD 
D76f ao 26 Oll7 REF 
0774 EB 5l ,0 
1777 
0777 lC EF 
1771 75 OD 
0711 II 26 lll7 R Fl 
1781 go 26 Oll7 R F7 
0715 El 42 90 
1711 
1711 lC El 
07U 75 OD 
171C 10 26 Olli R 7F 
07'1 II 26 Olli R IF 
17'6 El H ,0 
1711 
1711 lC EC 
1711 75 OI 
0710 IO 26 0331 R PF 
11'2 El 25 to 
17A5 
17>1 lC ED 
17A1 71 DI 
07A9 IO 26 llll R EF 
llAE El 1' ,o 

1711 
1711 Fl D4 
1713 21 26 0011 R 
1711 El 10 

1711 
1711 lC 11 
1711 73 IC 

171D F6 06 0011 R I& 07C2 ,. 24 
17C4 ao 26 0011 R F7 

nc, 
07CI IA l6 0117 R 
07CD IA U Dll6 R 
17D1 &1 E2 4007 
l7D5 ,. 
0106 ll DA 
07Da H 05 
17DA 18 05FF 
070D CD 16 
17DF 
07Df 07 
07EO IF 
17EI 5F 
17EZ 5E 
07El 5A 
07EI 59 
17E5 51 
07E6 51 
07£7 CF 

07EI 
01EI F6 06 1017 It oa D7ED 75 Ol 
07EF E9 O&E9 R 
07f2 
01FZ F6 06 0017 R 04 0711 ,. " 01F9 lC 53 
07FI 75 09 
07FD C7 06 0072 R 123' O&Ol E9 oaoo E oau lC 52 oua 75 09 

J------

K2S_11 

K24, 

,------
K24_6, 

,------
KZ5• 

K26t 

C/IP Dl,9 I 15 THIS ATOGGLE KEY 
JI K24 I YES, HANDLE TOGGLE KEY 
HOT AH I IHVERT /IASK 
AND KB_FLAG,AH I TURN OFF SHIFT IIT 
C/IP AL,ALT_KEY+&OH I IS THIS ALTERNATE SHIFT RELEASE 
JHE K2l_l ; IHTERRUPT_RETURN 
ALTERNATE SHIFT KEY RELEASED, GET THE VALUE INTO IUFFER /IOV AL,ALT_lHPUT 
XOR AH,AH SCAN CODE OF D 

ZERO OUT THE FIELD 
WAS THE IHPUTaO? 
IHTERRUPT_RETURH 
IT WASN'T, SO PUT 

IIOV ALT_IHPUT,AH 
Oil AL,Al 
JE K2l_l 
JIIP K5B 

JIIP 

C/IP 
JHE 
AND 
AHO 
TEST 
JZ 
AHD 

J/IP 

CIIP 
JHZ 
AHD 
AHO 
JIIP 

CIIP 
JHZ 
AND 
AND 
JIIP 

CIIP 
JHZ 
AND 
AHO 
JIIP 

CIIP 
JHZ 
AND 
JIIP 

IN IUFFER 
K26 

I IREAK-TOGGLE 
AL,CAPS_KEY+IREAK._IIT I SPECIAL CASE OF TOGGLE KEY 
KZ4_1 I JUMP AROUND POTENTIAL UPDATE 
JKI_FLAG_l,HOT ALPHA_SHIFT J INDICATE HO LONGER DEPRESSED 
KB_FLAG_l,HOT CAPS_SHIFT ; INDICATE HO LONGER DEPRESSED KI_FLAG_l,CLICK_SEQUENCE 
K26 ; IHTERRUPT IS OVER 
KI_FLAG_l,AHD_MASK-CLICK_SEQUEHCE; IIASK OFF NAKE 

; OF CLICK 
K26 ; IHTERRUPT IS OVER 

AL,KATAKAHA_KEY+IREAK_IIT ; IS THIS THE KATAKAHA_KEY 
KZ4_2 ; HOT KATAKANA KEY 
JKI FLAG 1,HDT KATAKAHA SHIFT - ; INDICATE HD LONGER DEPRESSED 
JKa:FLAG:1,NQT HANKAKU_SHIFT ; IHDICATE HD LONGER DEPRESSED 
K26 ; INTERRUPT 15 DYER 

AL,HIRAGAHA_KEY+IREIK_IIT I IS THIS THE HIRAGAHA_KEY 
KZ4_3 ; NOT HIRAGANA KEY 
JKI FLAG 1,HDT HIRAGANA SHIFT - ; INDICATE HD LONGER DEPRESSED 
JKa:FLAG:1,HDT ~ENKAKU_SHIFT ; IHDICATE ND LDHGER DEPRESSED 
K26 ; INTERRUPT 15 OVER 

AL,UHJI lEY+IREAK l!T 1 15 THIS THE UHJI_KEY 
K24_ 4 - ; HOT KAHJI KEY 
JKI FLAG Z,HDT KAHJI SHIFT - ; INDICATE HO LONGER DEPRESSEDD 
JKI-FLAG-2,HDT KHUM SHIFT ; INDICATE ND LONGER DEPRESSE 
K26- - ; INTERRUPT 15 OVER 

AL,NUHEH KEY+IREU IIT ; IS THIS THE 11\JHEH_KEY 
KZ4_S - ; HOT MUHEH KEY 
JKB FLAG 2,HOT IIUHEN SHIFT - ; INDICATE ND LONGER DEPRESSED 
KZ6- - ; INTERRUPT IS OVER 

CMP AL,HEHKAH KEY+IREAK IIT ; IS THIS THE HEHKAH_KEY 
JNZ K24 6 - ; NOT HIRAGANA KET 
AHO JKI-FLAG 2,HDT HENKAH SHIFT - ; INDICATE NO LONGER DEPRESSED 
JMP K26- - INTERRUPT IS OVER 
IREAK OF NORMAL TOGGLE 

HOT 
AND 
JPIP 
TEST 

C/11' 
JAE 

TEST 
JZ 
AND 

IIDV 
IIDY 
AND 
POP 
XOR 
JZ 
IIOV 
!HT 

POP 
POP 
PDP 
PDP 
POP 
PDP 
POP 
PDP 
IRET 

AH 
U FLAG l,AH 
SHORT K26 

FOR HOLD STATE 

IHVERT IIASK 
INDICATE HO LONGER DEPRESSED 
IHTERRUPT_RETURN 

ND-SHIFT-FOUND 
Al,BOH TEST FOR IREAK KEY 
KZ6 NOTHING FDR IREAK CHARS FROII HEltE 

i OH 
KB FLAG !,HOLD STATE ; ARE WE IH HOLD STATE! 
K2i - - ; IRAHCH AROUND TEST IF NOT 
Kl FLAG !,HOT HOLD STATE; TURH OFF THE HOLD STATE 

- - I i'IT 

DH,XI FLAG 
DL,JKi FLAG 
DX,4DO}H 
IX 
IX,DX 
KZ6 I 
AX,05FFH 
16H 

ES 
DS 
DI 
SI 
DX 
ex 
IX 
AX 

INTERRUPT-RETURN 

I nASK KID STATUS FLAG 

I RESTORE STATE 
I RETURH, INTERRUPTS BACK ON WITH 

;------ HOT lN HOD l FLAG CHANGE 
KU, L STATE, TEST FOR SPECIAL CHARS 

T ; HD-HOLD-STATE 
EST KB_FLAG,ALT_SHIFT ; ARE WE IH ALTERNATE SHIFT 

~~~ ~u I JUMP IF Al TERHATE SHIFT >------ TEST FDR ALT+CTRL K I JUMP IF NDT ALTERNATE K29: EY SEQUENCES 
TEST l TEST-RESET 

KI_FLAG,CTL_SHIFT ; ARE WE IN CONTROL SHIFT AL5D t~P Kll ; HD_RESET ,------ ~;~-A ~~;~~l_KEY ; ~~l:~si~ATE IS THERE, TEST KEY 
MDV LT-DEL HAS IEEH FOUND, DD 110 CLEANUP 
JNP :~!:TPFTLIG, 12l4H I SET FLAG FOR RESET FUNCTION 

KZt_lt CNP R USET I JUMP TO POWER OH DIAGNOSTICS 
JHE ~~;l~S_KEY l CHECK FOR RESET WITH DIAGNOSTICS 

;------ CTL-ALT-IHS-NAS IEEH FOU~DCHECK FOR OTHER 
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oau 
oa10 
oau 
Oll5 

0&17 
oa1c 
041E 

0823 
oaza 
082A 
aa2c 
oa2E 
0131 

oan 
0535 
0&39 
0838 
OllE 
08•o 
0842 
08H 

oa,1 
oao 
080 
08•F 

0851 
085• 
0&56 
0459 
0&5A 
015D 
OISE 
015F 

0162 
D862 
oa,~ 
0166 
Oa6a 
oau 
Oa6c 
0&6E 
oa,1 
Oa73 

oa,6 
oaa 
0471 

oaao 
0&8a 

1890 

Oa,g 

oa,. 
oau 
089D 
ouo 
ou2 
au, 
oua 
ou, 
ouo 
08AF 
0111 oa,, 
0817 
0&17 

oaac 
081F 
04c 1 oac3 
01c5 

o1ca 
o1ca 
oacA 
oacc 
DICE 
0100 

0103 
0105 

O&og 
0101 
0104 
O&oc 
0aoc 
Oll)F 
Ogl)F 

C7 06 0072 R 3412 
E9 0000 E 
3C 3A 
75 13 

F6 06 001& R U 
75 Al 

80 36 0011 Ra, 
aa OE 001& R OZ 
El 9F 
lC 41) 
75 12 
Ea 0AD1 R 

3C FC 

7C 9' 
FE OE 00119 R 
FE ca 
El DADD R 
EB 1, 
3C 0 
75 1E 
Ea OADl It 

3C a, 

7F 1' 
FE 06 0019 It 
FE CO 

ea DADD R 
BO 02 
U 03D4 
EE 
AO 0019 R 
,2 
EE 
U 07Ct It 

3C 3' 
H 01 
lC 6C 
74 07 
lC 6D 
H 03 
EB 2A 90 
lo 20 
E9 OA53 It 

70 72 73 1, 75 
7 6 77 7& 79 7A 

lO 11 12 13 1, 15 
16 17 
la 19 1E IF 20 21 
22 23 
2• 25 26 2C ZD 2E 2F 30 
31 32 

IF 0&76 It ., oou 
Fz, AE 
75 13 
II EF 0877 It 
AO 0019 It 
•• 0A 
F6 e, 
03 C7 
AZ 0019 R 
u nc, 11 

e, 06 0119 It 00 

19 0014 
Fz, AE 
75 05 
32 co 
E9 0A53 It 

le 02 
72 oc 
le OE 
Hoa 
ao c, 76 

32 co 
Et OA53 R 

le ll 
73 03 

e, 01e, 11 
le '7 

K29_21 

;------

K29_l: 

K29_6t 
;------
Kll: 

PIOV RESET FLAG, 1,12H I 5ET FLAG FOR DIAGNOSTICS 
JtlP HEAR i'TR RESET I LEVEL l DUGHOSTICS 
CtlP AL,CAPS KEY I CHECK FOR KEYIORAO CLICK TOGGLE 
JHE K29 3 - I CHECK FOR SCREEN ADJUSTPIEHT 
ALT+CTRL•CAPSLOCK HAS IEEH FOUND 
TEST Kl FLAG 1,ClICK_5EQUEHCE 
JHZ K26 - I JUMP IF SEQUENCE HAS ALRUDY 

J OCCURED 
XOR KB FLAG !',CLICK ON I TOGGLE IIT FOR AUDIO KEYSTROKE 

- - -, FEEDBACK 
OR 
JtlP 
CNP 
JHE 
CALL 

Kl FLAO_l,ClICK_5EQUEHCE I SET CLICK_SEQUENCE STAIE 
SHORT K26 ; INTERRUPT 15 DYER 
Al,RIGHT ARROW ADJUST SCREEH TO THE RIGHT! 
K29 4 - LOOK FOR RIGHT AOJUSTPIEHT 
GET-PDS GET THE I OF POSITIOHS SCREEH IS 

- SHIFTED 
CtlP Al,0-RAHGE IS SCREEN SHIFTED AS FAR AS 

Jl 
DEC 
DEC 
CALL 
JPIP 
CtlP 
JHE 
CALL 

JG 
INC 
INC 

K26 
HORZ_PDS 
AL 
PUT_PDS 
SHORT K29_5 
AL, lEFT_ARROW 
K51 
GET_POS 

Al ,RANGE 

KZ9 6 
HOR! PUS 
Al -

CALL PUT PUS 
11DV Al,2 
11DV DX,lD4H 
OUT DX,Al 
NOY AL,HORZ_POS 
INC DX 
OUT DX,Al 
JIIP K26 

I POSSIILE! 
OUT OF RANGE 
SHIFT VALUE TD THE RIGHT 
DECREASE RANGE VALUE 
RESTORE STORAGE LOCATION 
ADJUST 
ADJUST SREEH TO THE LEFT! 
HOT AH ALT CTRl SEQUENCE 
GET HUPIBER-DF POSITIONS SCREEH IS 
SHIFTED 
15 SCREEN SHIFTED AS FAR AS 
PDSSIILE! 

SHIFT SCREEH TO THE LEFT 
INCREASE HUIIBER OF POSITIONS 
SCREEN 15 SHIFTED 
PUT POSTIDH IACK IH STORAGE 
ADJUST 
ADDRESS TO CRT COHTROllER 

COLUPIH POSITION 
POINT AT DATA REGISIER 

l PIOV POSITION 

IH ALTERNATE SHIFT, RESET NOi FOUND 
HO-RESET 

CPIP Al,57 
JZ Ul 1 
c11P AL, Toa 
JZ Kll_l 
CNP Al,109 

~~p ~~~-1 
NOV Al,' ' 
JIIP K5 7 

TEST FOR SPACE KEY 
GO TO Kll_l 
TEST FDR PIUHEHKAH KEY 
GO TO Kll_l 
TEST FOR HENKAH KEY 
GD TO K31_1 
GO TO Kl2 
SET SPACE CHAR 

·; IUFFER,_Flll :-----uo 
Al T-IHPUT-TABLE 

LABEL BYTE 
DI 70H,7ZH,73H,74H,75H O HIIIIIERS OH KEYPAD 
D8 76H,77H,78H,79H,7AH; 1 ,------ SUPER-SHIFT-TABLE =*JTEll CHARS DI 1,,11.1a,1,,20,21,22.21; A-z TYPUII~ 

DI 24,Z5,l0,3l,3Z,33,l\,l5 

DI 36,37,38,44,45,46,47,41 

DI 0,50 
1------ LOOK FOR KET PAD ENTRY uz, Al T-KEY-PAD 

ALT-IHPUT-TULE 

,------
Ul, 

,------u,, 

,------
K35• 

K361 

U7, 

IIDV DI ,OFFSET KlO 
PIOV ex, 10 
REPNE SCASI 
JHE Kll 
SUI Dl,OFfSET KlD•I 
NOY Al,ALT_INPUI 
110V AH,10 
11Ul AH 
ADD AX,Dl 

LOOK FOR EHTRT USING KEYPAD 
LOOK FOR IIATCH 

1 HO Al T KEYPAD 
DI-HOW-HAS EHTRY VALUE 
GET THE CURREHT IYTE 
IIULIIPLY IY II 

ADD IH THE LATEST ENTRY 
STORE II AWAY 110V ALT IHPUT,Al 

JIIP KZ6- 1 
LOOK FDR SUPERSHIFT ENTR! 

THROW AWAY THAT KEYSTROKE 

IIDV 

IIDV 
REPNE 
JHE 
XOR 
JIIP 
LOOK 

CIIP 
JB 
CPIP 
JAE 
ADD 

Al T_INPUT, 0 

CX,26 
SCASB 
Kl' 
Al,AL 
K57 

FOR TOP ROW Of 

AL,2 
K35 
Al,H 
K35 
AH, 111 

XOR Al• Al 
JPIP KS7 TE TRANSLATE ALTERNA 

CIIP 
JAE 

JIIP 

CIIP 

Al,5' 
KH 
K26 

Al, 71 

• ; 
HO-ALT-KEYPAD INTO ZERO ANY PREVIOUS ENTRY 
INPUT EADY POINTING 
DI,ES All H iH ALPHAIET 
LOOK FDu:o"Ai~HCTIOH KEY OR OTHER 
HOT FO • OF ZERO 
ASCIIITCOl~ETHE IUFFER , PUT 

ALTE~H!~~-~~i~~~W, OH IT 
1 KEY W~~~ D~ JHTERESTIHO KEYS 
I HOTIT IH THE REGION! 

: ltT-~~~c~f3~oo scAH CODE To 
; coHY 
I RAHGECAIE AS SUCH 
I JHDI FILL 
l IUFFERJCAH CODES 

IF! psEUOD ioH 
SH ALT-FUHCIIH TABlf 

i ST FOR 
!~r-coHTIHU: 
CLOSEER~~iRKEY 
IGHDR !HUE 
ALT-CDHTO REOIOH 
IH KEYPA 
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oau 73 Fl 
OIEl al UII R 
oau El UC7 R 

OIEI 
F6 u 0017 R .. oau 

OIH 74 .. 

oaFO lC '' O&FZ n II 
oaf4 U IE OOIA W 
aaFa t6 01 0071 I II 
o&FD co II 
OIFF ZI CO 
09Dl n 01 
DtOl El o,n R 

°'" a, IE aDlC R 
O,Ol El 07CI R 
OIOD 

0,00 lC l7 
UOF 75 .. 
llll n 1200 
Ott• Et Ol5l R 

1917 
II 9'£0 R 0'17 

Olll lC ll 
OIIC 70 u 
UlE Et 14'F I 
nz1 

11 151A I UZI 
on~ lC lf 
1121 ,s 15 
UZI 10 U 
OZA El 1111 I 
0'20 
0!20 lC U 
112F ll 41 
11)1 Et OAC7 I 

ni• ,1 ,E 71 11 12 ll on• 
OllA '' 15 76 77 71 71 

'"' 71 11 lC 10 7E 
• Ull 

11'5 ,,., 2D ZI ll ZE ll lZ 
ll i• l5 ll l7 ll 
ll 21 ZF ZC OD 

1156 IF on, • .,,. a, IOll 
U5C FZI lE 

115E 75 It 
tlU 11 Ef Oll5 R ,,., 2E, ll 15 1115 I 
1919 El Ol5l R 
191C 

"" lC ,1 
091[ 7l 72 
Ot71 lC IC 
091Z 15 07 .,,. II OD 
0171 CD 7& 
Olla 
0171 
1111 

El l)c, l 

071 fl OI Ill) R ll 
1110 71 71 

nu lC IF 

"" 75 DI 

°'" II IFID 
OH! El Ol5l R 
O!IC 
nae lC lJ 
D!IE 72 06 
0190 U 05l7 R 
0'9l El OAC7 R 

"" "" l2 ,,,, U DD 
099! fl 06 Olli I 14 
191[ 7fi 12 ,,., 

II ODOR 09A) El OIU R 
OHi 0 CZ 
Olli 11 oon 1 
090 U DHI R 
OllE 5A 
ttAF E! 07C, R 
0912 
0112 fl 06 tlll 1 02 0!11 1' Zl 
0919 fl 01 0))6 R 01 one 7' 12 o,co II 0C6l R DIC) £1 0111 R OICI u cz 
09CI Bl OCIO R 

JAE 
IIDY 
Jl1l' 

• 

K3' lF SO, lGHDRE 
IX,OFFSET KU Al T SHlFT PSEUDO SCAN TAILE 

1 •••••• HOT KU TRANSLATE THAT JH ALTERNATE SHlFT 
ins I HOT-AL T·SHIFT 

TEST Kl~FLAO,CTL_SHlFT I ARE WE lN COHTRDL SHIFT? 
JZ K4> I NOT-CTl·SHIFT 

i···•-• CDHTROl SHlFT, TEST SPECIAL CHARACTERS 
1 •••••• TEST FOR IREAK AHD PAUSE KEYS 

CIIP Al ,SCROll_KEY TEST FOR IRElK 
JHE K•l HO·IREAK 
NOY IX,IUFFER HEAD GET CURREHT BUFFER HEAD 
NOV IIOS_IREAf,&OH TURH OH IIOS BREAK Ill 
lNT 11H IREAK INTERRUPT VECTOR 
SUI AX,AX PUT OUT DUMMY CHARACTER 
NOY (IXl,AX PUT DUIINY CHAR AT IUFFER HEAD 
CAll K4 UPDATE IUFFER POlNTER 
NOY IUFFER_TAIL,IX ; UPDATE TAIL 
JIIP KZ6 I DOHE WITH IHTERUPT 

K'1 • l HO-PAUSE , ••.••. TEST SPECIAL CASE KEY 55 
CNP Al,55 
JHE KH I HOT·KEY-55 
NOY AX,114•25' I START/STOP PRlHTIHG SWITCH 
JIIP K57 ; BUFFER FilL 

1••-•·• SET UP TO TRAHSlATE CONTROL SHIFT 
KIZ• I HOT·KEY-55 

l4Z_1, 

KU_z, 

IIOY IX,OFFSET Ka ; SET UP TO TRANSLATE CTL 
CNP Al,5t ; IS lT lH TAILE! 
JJ~~ ~~

6
2_1 

•= •J I YES, GO TRANSLATE CHAI 
HOV 
Cl1P 
JHE 
NOV 
JIIP 

IX,OFFSET U 
Al,lEH 
K4Z Z 
AL,OAH 
K57_, 

I CTL TAILE SCAN 
I IS NUMERIC PAD RETURN lET 
; HO. 
l SET 'LF' CODE 

Cl1P AL,6AH I 15 IT IN TAILE! JAE K,s_z 
JNP K63 I TRAHSLATE_SCAH 

1·-·••• TEN KEYPAD SCAN CODE TAILE 
K45 UIEL IYTE 

DI 4AH,4EH,7DH,71H,7ZH,73H 
DI 74H,75H,76H,77H,78H,79H 
DI 7AH,71H,7CH,7DH,7EH 

Ull Equ t•K43 
;•••·•- TEN KEYPAD CHARACTER CODE TAllE u, LAIEL BYTE 

DB ·-•0.123,56719•,.•,0DH 

1·-·-·· HOT IN 
U5, NOV 

IIOY 
REPKE 

JHE 
SUI 
HOY 
Jl'IP 

CNP 
JAE 
CNP 
JHE 
NOV 
INT 

JIii' 

TEST 
JZ 

;••·-·- UPPER 
CIIP 
JHE 
l'IOV 
JIIP 

Cl'IP 
JI 
IIOY 
JIii' 

PUSH 
IIOY 
TEST 
JZ 
IIOV 
CALL 
IIOY 
NOV 
CALL 
POP 
JIIP 

TEST 
JZ 
TEST 
JZ 
IIDV 
CALL 
NOV 
IIOV 

CONTROL SHIFT 
Dl, OFFSET K,3 
CX,KOL 
SCASB 

K'5_1 
DI ,OFFSET JC,3♦ 1 
AL,CS,K4HD1l 
157 

AL, 71 
K4& 
AL,21 
K45 S 
AL ,IS 
71H 

ICU 

J SCAN CODE TAILE 
l LENGTH 
J LOOK THROUGH THE TAILE FDR A 
; NATCH 
; IF HOT IIATCH THEH K45 I 
1 ADJUST PTR TD SCAN co6E ftlTCH 
; GET CHARACTER COOE lNTD Al 
; IUFFER_FIL L 

l TEST FOR KEYPAD REGION 
1 HANDLE KEYPAD REGlDH 
J TEST FOR CR KEY 

CR CODE 
KAHAKAH ROUTINE 

IHTERRUPT RETURN 

Kl FLAG,lEFT SHlfT+RlGHT SHIFT 
Ul' - ; TEST Fl!R SHIFT STATE 

CASE, HANDLE SPECIAL CASES 
ll,15 ; BACK TAB KEY 
K46 ; HOT•IACK-TAI 
AX,15•256 I SET PSEUDO SCAN CODE 
K57 I SUFFER FlLl 

Al,59 
K~7 
IX,OFFSET 
K6l 

; HOT·PR!HT-SCREEH 
I FUHCTI OH KEYS 
l HDT·UPPER-FUHCTIOH 

JC12 1 UPPER CASE PSEUDO SCAN coon 

DX 
DX,AX 

: ~~:~ii~~i:=~~:~TIOH 

JKI_FLAG,HIRAGAHA STATE 
147 I -
IX.OFFSET HZ u 1ST 
CK - - -
AX,DX 
BX,OFFSET N_Z_U_2ND 
CK 
ox 
xu 

JKI_FlAG,KATAKAHA STATE 
KO 5 -
JKl=FLAG,ZEHKlKU STATE 
X.7 2 -
IX,OFFSET K Z U 1ST 
CK - - -
Ax.ox 
IX,OFFSET K_Z_U_ZHD 

A-126 

I 
J STORE AX TO DX 
1 IS HIRAGANA STATE I 

: ~iNKt~~ ~1~l~AHA UPPER SHIFT 
I HlHOLING 
I RESTORE DX TO AX UPrER SHIFT 
l ZfHKAKU H!RAOAHA 
J HAHDL ING 
I 
l INTERRUPT RETURN 

IS KATAKANA STATE I 
HO. JIIP K47_l 

J IS ZEHKAKU STATE I J5T ,vrt 
I HO. JIIP K'7 _2 UPPER SHIFT 
l ZEHKAKU KATAKANA 
1 NlHDLIHG 2HD ,vrf 
I RESTORE DX TO AX u,reR SHIFT 
I ZEHKAKU KATAKANA 



j 

nca Ea oua R 
0,CE SA 
otCF E9 01c, ll 
09D2 
09D2 DI 0115 R 
09D5 Ea 0168 R 
090& 5A 
0909 E9 07C9 R 
090C 
090C SA 
0900 II 0560 R 
09EO Ea 6D 

D9EZ 
09E2 3C 53 
o,u n oa 
0,E6 2C 47 
a,Ea aa osca R 
09EI E9 0AC9 R 
09EE 
09EE 3C 6A 
09FO 75 06 
onz ea oau R 
09FS E9 07C9 R 
09FI 
UFa ao 20 
09FA El 57 ,o 

3C 31 
72 14 
32 co 
El 4E 

09FD 
09FD 
09FF 
OADl 
0A03 
DA05 
0AOS 52 
OAo6 aa 
OAoa F6 
0AOD 74 
0AOF aa 
u12 ea 
uu aa 
0A17 Ill 
OAU Ea 
0A1D 5A 
OAlE E9 
0421 
0A21 
0AZ6 
u2a 
0A2D 
OAZF 
OA32 
OA35 
OA37 
OA34 
OA30 
0A3E 
u,1 
UH 
OM4 
OAo u,a 
IA4a 
OA\I 
0A4C 

DO 
06 0336 R 14 
12 
0CD7 R 
0161 R 
C2 
0011 R 
0161 ll 

07C9 R 

F6 06 0336 II OZ 
H 23 
F6 06 0336 R 01 
H 12 
Bl OIEF R 
Ea 0168 R 
aa cz 
Ba 0C29 R 
El 0161 ll 
5A 
E9 01c, 11 

aa 0111 11 u 01u R 
5A E, nc, 11 

SA 
n nu 11 

Fe ca 
ZE, D7 

30 zne 
75 12 
;: g~ 0336 It 11 
ao 1 1 
CD 71 
IQ 60 
co ,. 
E9 07C9 It 

30 zasc 
75 22 
F6 06 0 ,, oa 336 It 01 
IQ 11 
CD 71 
ao 5F 
co 7a 
E9 01c, It 

53 
51 
11 ooao 
a, 0041 
Ea OOoo ,, e 
51 
Et 07Ct It 

3C FP 
7

' lF •o Fe .,, 

J------
K411 

uo, 

CAll 
POP 
JIIP 

IIOV 
CALL 
POP 
JIIP 

POP 
IIOV 
JIIP 

C111' 
JA 
SUI 
IIOV 
JIIP 

CIIP 
JHE 
CALL 
JIIP 

CK 
DX 
K26 

IX,DFFSET K_H_U 
CK 
DX 
K26 

DX 
IX,DFFSET KU 
SHORT K56 

AL,13 
KO 
Al,71 
IX, OFFSET K15 
K64 

Al,6AH 
KSI 
SK 
K26 

"OY AL,' • 
JIIP K57 

HAHDllHG 

IHTElRUPT RETURN 

HAHKAKU KATAKANA UPPER SHIFT 
HANDLING 

INTERRUPT lETUlH 

POINT TO UPPER CASE TABLE 
OK, TRANSLATE THE CHAR 

KEYPAD-REGION 
IF SCAH CODE> &3 

THEH KO 
CONVERT OUGIH 
USE CASE UllE 
CONVERT TO PSEUDO SCAN 

l IS SPECIAL KEY 
l HO. JIIP K50 
l SPECIAL KEY HAHDLIHO 
I INTERRUPT RETURN 

1------ PLAIN OLD LOWER CASE 
K5'• HOT-SHIFT 

K55• 

CIIP 
JI 
XOR 
JIIP 

PUSH 
IIOV 
TEST 
JZ 
IIOV 
CALL 
l!OV 
IIOV 
CAI I 
POP 
Jl'IP 

TEST 
JZ 
TEST 
JZ 
IIOV 
CAll 
IIOV 
IIOV 
CALL 
POP 
JIIP 

l!OY 
CALL 
POP 
JIIP 

AL,59 
K55 
Al,AL 
SHORT K57 

DX 

TEST FOR FUNCTION KEYS 
HOT-LOWER-FUNCTION 
SCAH COOE IH AH ALREADY 
IUFFER Fill 
HOT-LOWER-FUNCTION 

DX,AX 
~~;=~LAG,HIRAGAHA_STATE 

IX,OFFSET H_z_L_lST 

STORE AX TO DX 
IS HIRAGANA STATE! 

~~HKiru ~~~AtAHA LOWER SHin 1ST IYTE 
HANDLING CK 

AX,DX 
~:,OFFSET H_Z..L_ZHD 

DX 
K26 

RESTORE DX TO AX 
ZEHKAKU HlRAGAHA LOWER SHIFT 2ND IYTE 
HANOLINO 

lNTEMUPT RETURN 

JKI_FLAG,KATAKAHA_STATE l 

~~~-iLAG,ZEHKAKU STATE ; 
K55-2 -

IS KATAKANA STATE! 
HO. JIIP lH S 
IS ZENKAKU STATE! 
NO. JIIP K47 2 

ax.5FFSET K..Z..L_lST 
CK 
AX,DX 
IX,OFFSET Jl.Z..L_2ND 
CK 
DX 
K26 

IX, OFFSET K._H_L 
CK 
DX 
KU 

; ZENKAKU KATiKAHA LOWER SHIFT 1ST IYTE 
l HANDLING 
I RESTORE DX TO AX 
; ZEHKAKU KATAKANA LOWER SHITT ZHD IYTE 
; HANOLIHG 
; 
I IHTEIRUPT RETURN 

HAHKAKU KATAKANA IOWEl SHlTT 
HANDLING 

INTERRUPT lETUlH 

POP DX 
l lC UILE IIOV IX,OFFSET KlO 1------ TRANSLATE THE CHARACTER TRANSLATE-CHAR u,, 

DEC Al CONVERT ORIGIN 
XLAT cs,u1 CGHYERT THE SCAN CODE TO ASCII 

I••---- PUT CHARACTER INTO IUffER 
l571 ; IUFFER-fILL 

CIIP AX,1297EH I IS THIS A 'TIROE' 
JHE ,:,1 1 , HOT 'TIRDE' 
TEST JKI-FLAO,ZEHKAlU STATE ; ZEHKAKU_STATE I 
JZ K57-S l GO TO IEEP 
IIGV Al,!lH 1 1ST IYTE OF 'TllDE' 
!HT l&H I KANAKAH 
IIGV AL 61H ; 2HD BYTE OP 'lllDE' 
!HT 7. ' KAHAKAH 
JIIP KZ~ INTERRUPT RETURN 

CIIP 
JHE 
TEST 
JZ 
IIOV 
IHT 
IIOV 
IHT 
JIIP 

PUSH 
PUSH 
IIOV 
IIOV 
CALL 
POP 
PGP 
JIIP 

CIIP 
JE 
CIIP 

AX 0285CH l IS THIS A 'REVERSE SLASH' sJ I\ ; HOT •1tEVUSE SLASH' 
K -FLAG ZEHKAKU STATE ; ZEHKAKU_STATE ! 
JKI_ • 1 GO TO IEEP 
K57 S 1 !ST IYTE OF 'REVERSE SLASH' 
Al, llH KAHAKAH 
l&H : 2HO IYTE OF 'REVERSE SLASH' 
Al, 5FH KAHAKAH 
71H : INTERRUPT ltETUlH 
KU 

ax 
ex 
ax,aoH 
cx.~aH 
KB NOISE ,x-
lX 
KZ6 

AL,-l 
K5' 
AH,-1 

A-127 

DURATION GF ERROR IEEP 
FREQUENCY OF TOKE 
BUFFER FULL IEEP 

l INTERRUPT RETURN 

IS THIS AH IOHORE CHAR! 
YES, DO HOTH!HG WITH IT 
LOOK FOR -I PSEUDO SCAH 



Appendix A. 

oua H u 
OAU 
OUA F6 u 1117 R 40 
OAH H 21 

IAAI F6 H IOl7 RU 

OAA6 H OF 

UAI lC 41 
DUA 1l IS 
ouc le SA 
UAE 77 11 
uao 14 20 
DU.2 El OD ua, 
OAl4 n nc, a 
OAl7 
GAil lC II 
Ult 72 16 
DOI lC 7A 
OAID 77 DZ 
OAIF ZC ZD 
OACI 
OACI El ODIF R 
OAC4 u nc, R 

OAC7 
DACl 2C ll uc, 
OA.C9 ZE, D7 
DACI aA EO 
DACD lZ CD 
OA.CF El IZ 
DAD! 

UDI 
OADI SI 
DAD2 AD DDH R 
DADS 2\ FD 
DADI II D\ 
DADt DZ Fl 
OADI l9 
DADC Cl 
DADD 

IADD 
DADD SI 
UDE II 14 
U.EO DZ EO 
DAE2 IA OE IOU R 
IAU 10 El DF 0AE9 U Cl 
DAEi AZ 0116 R OAEE " UEF Cl 
DAFt 

DAFD 
OAFo n aoao 
DAFl 19 DD~I 
0AF6 El DODD E 
DAF9 ID Zi DDl7 R FD 

DAFE ID 26 ODIi R OF 

DIDl ID Zi 0011 R IF 
OIOI ID 26 Dlll R 00 

DIDO ID 26 Dlll R IF 
DIIZ Cl 
Dill 

,------ ~~HOLE T~~ICAPS LOCK PRD~L:~AR_IHTERRUPT_RETURH 
01, J IUFFER-FILL-HOTEST 

J------
TEST 
JZ 
IH CAPS 
TEST 

KI_FLAG,CAPS_STATE ; ARE WE IN CAPS Locr. STATE? 
K61 ; SKIP IF HOT LOCK STATE 
KI_FLAG,LEFT_SHIFT+RIGHT_SHIFT I TEST FDR SHIFT 

J STATE 
JZ UD IF HOT SHIFT, CONVERT LDWU TO 

; UPPER 1------ CONVERT ANY UPPER CASE TO LOWER CASE 
C"P Al, 'A' 1 FIHD OUT IF ALPHABETIC 

u,, 
•---... --UD, 

JI K61 HOT_CAPS_STATE CNP AL,•z• 
JA l61 
ADO Al,'•'-'A' 
J"P SHORT K61 

J HOT CAPS STATE 
l CONVERT TO LOWER CASE 
I HOT_CAPS_STATE 

J"P K26 1 
CONVERT ANY LOWER CASE TO IHTERRUPT_RETURH 

UPPER CASE 
LOWER-TO-UPPER Al,'•' 

K61 
Al,•z• 
K61 
Al,. II. - I A' 

~~~l g:_AH 

FlHD OUT IF ALPHAIETIC 
HOT _CAPS_ST ATE 

HOT CAPS 5 TA TE 
COHYERT To UPPER CASE 
HOT-CAPS-STATE 
TRANSLATE AIH TO ZENKAlU 1----- TRANSLATE SCAN FOR l6l1 

; INTERRUPT_RETURH 
PSEUDO SCAN CODES 

TRANSLATE·SCAH 
164, 

SUI 

XLAT 
"ov 
XOR 
J"P 

U_INT EHOP 

AL,59 

cs,o 
AH,AL 
Al ,AL 
KS7 

CONVERT ORIGIN TO FUNCTION KEYS 
TRAHSLATE-SCAH-DRGD 
en !AILE SCAN 

I PUT VALUE INTO AH 
ZERO ASCII CODE 
PUT IT INTO THE IUFFER 

;--------------------------------------~---------------------------;GET PCS 
I - THIS ROUTINE WILL SHIFT THE VALUE STORED IN THE HIGH HIBBLE 
I OF THE VARIABLE VAR DELAY TO THE LGW NIIILE. I INPUT -
; NOHE. IT IS ASSUIIED THAT DS POINTS AT THE 1105 DATA AREA ;OUTPUT 
; Al CONTAINS THE SHIFTED VALUE. 
;------------------------------------------------------------------GET_POS PROC NEAR 

PUSH ex 
IIOY Al,BYTE PTR 
AND Al,DFOH 
IIOY CL. 4 
SAR AL,CL 
POP ex 

I SAVE SHIFT REGISTER 
VAR DELAY; GET STORAGE LOCATION 

- NASK OFF LOW NIBBLE 
SHIFT OF FOUR BIT POSITIONS 
SHIFT THE VALUE SIGH EXIENOED 
RESTORE THE VALUE RET 

GET_POS EHDP 

1-------------------------------------------------------------;PUT PDS 
I - THIS ROUTINE WILL TAKE THE VALUE IN LOW ORDER HIIILE IN 
I AL ANO STDRE IT IH THE HIGH DRDER OF YAR_DELAY ; INPUT 

)OUTPUT AL CONTAINS THE VALUE FOR STORAGE 
I NOHE, 
,. ------------------------------------------------------------- .. PUT_POS PROC HEAR 

PUSH ex I SAVE REGISTER 
NOY CL,4 ; SHIFT COUNT 
SHL AL,CL ; PUT IH HIGH ORDER NIIILE 
NOY Cl,IYTE PTR YAR DELAY; GET DATA IYTE 
AND Cl,DFH -; CLEAR OLD VALUE IH HIGH HIIILE 
OR AL,CL ; CO"IIHE HIGH AHD lOW HIIILES 
IIOV IYTE PTR VAR DELAY,Al ; PUT IN POSITION 
POP ex - I RESTORE REGISTER RET 

PUT]DS EHDP 

;------------------------------------------------------------------; ERROR_IEEP 
I THIS ROUTINE Will ERROR BEEP ; INPUT 
; NOHE. 
!OUTPUT 
I HONE. 
I 

NOTE, 
THIS ROUTINE DESTROY IX AND ex • ______ THIS ROUTINE CALL KI_HDISE. • 

ERRGR_iEE;------;RO~----HE4R ______________________________________ _ 

IIOV IX,IOH 
Nov CX,\IH 
CALL Kl NOISE 
AHO Kl:FLAG, OFDH 
AND 

AHO 
AND 

KI_FLAG_l,OFH 

Kl.FLAG z, IFH 
JKI_FLAG_l, DDH 

JKI_FLAG_2, DFH 
EHDP 

A-128 

DURATION DF ERROR IEEP 
FREQUENCY OF TONE 
IUFFER FULL IEEP 
CLEAR ALT,CLRL,LEFT AHO RIGHT 
SHIFTS 
CLEAR POTENTIAL BREAK OF INS,CAP5 
,NU" AHO SCROLL SHIFT 
ClEAR FUHCTIOH STATES AKANA AND 
CLEAR HAHKAKU,ZEHKAKU,HIRAGAHA,KAT T 
ALPHA SHIFT AH sHif 
CLEAR KANJl,KHU"IER,IIUHEH AND HENK 



MHOTE• 
• THIS KEY IS 'JIS' UNIQUE KEY ('ASCII' HOT INCLUDE). 
, --------------------------------------------------------

oau ; 

0113 F6 06 0336 R 
SK PROC HEAR 

Olla 75 24 
05 TEST JKB FllG,ZEHKAKU CHAR ZEHKAKU CHARACTER? 

oau F6 06 0017 R 03 
JHZ SK6- - YES, ZEHKAKU STATE 

OllF H OD TEST ~:
2

FLAO,RIGHT_SHIFT+LEFT_SHIFT UPPER CASE? 
0821 F6 06 0336 R 02 

JZ HOT UPPER CUE 
0826 1, 02 TEST t~~-FLAG,KATAKAHA_STATE UTlUHA STATE ? 
oa2a El 13 JZ HOT KATAKAHA STATE 
0821 JMP SHORT SK5 GO TO RETURN 
0821 BO 7E SKI• 
OB2C Ea OD MOY Al, 07EH 'OYERSCORE' 
oa2e JNP SHORT SK4 CALL UHAUH 
012E F6 06 0336 R 12 

,u, 
0133 H o, TEST t~~-FllG,KlTAKAHl_STATE KATAKANA STATE! 
0135 BO 10 JZ HOT KATAKANA STATE 
0837 El 02 MOY Al, OBOH 'PROLONGED SOUND' 
0139 JMP SHORT SK4 I CALL UHAUH 
0139 10 5C SK3• 
0831 MOY ll,05CH 'YEH SIGH' 
0831 CD 1a SK41 
085D INT 7aH KAHAKAH ROUTINE 
085D C3 ,u, 
Ol3E RET 
OllE 52 SK61 
OllF F6 06 0017 R 03 

PUSH DX oa,, H oc TEST ~:YFLAG,RIGHT_SHIFT+LEFT_SHIFT UPPER CASE? 
08'6 F6 06 0356 R 06 

JZ NOT UPPER CASE 
010 75 IC TEST JKI_FLAG,NOT llPHA_STATE ALPHA_STATE 
Ol4D IA 8150 JHZ SKIO HOT ALPHA STATE 
OB5o El OF MOY DX, DBl50H ' 'OVERSCORE' 
0852 JMP SHORT SU CALL KAHAUH 
0152 F6 06 0536 R 06 

su, 
0857 75 05 TEST t~:-FLAG, HOT ALPHA_STATE ALPHA STATE 
015' IA al&F JHZ HOT ArPHA ST ATE 
oasc Ea 03 MDV DX, OlllFH 'YEM SIGN' 
OISE JNP SHORT SU CALL UHAKAH 
OISE IA au11 SKa, 
0161 NOY DX,0815BH 'PROLONGED SOUND' 
0161 IA C6 Sith 
0165 CD 78 NOY Al,DH 
0865 BA C2 IHT 7&H UHAUH ROUTINE 
0967 CD 1a NOY AL,DL 
1169 INT 78H UHAUH ROUTINE 
0169 5A SKl01 
08u Cl POP DX nu RET 

SK EHDP 
PAGE 
; 
-----------------------------------------------------------------·---

JAPAHEASE CHARACTER SET HANDLING 

INPUT 
AH = SCAN CODE 
Al = OFFSET FRON TABLE'S FIRST BYTE ♦ I 
IX = OFFSET OF TABLE'S FIST BYTE 

I OUTPUT 
I NOHE 

nu ,--------------------------------------------------------------------I 08u FE ca Cit PROC HEAR IUD 
OIH 2E, D7 DEC Al I 
0171 5C FF XLAT cs,Kll I 
0873 H 07 CNP AL,-1 I 
011, ao Fe FF JE CKl I 

087& H 02 CMP AH,-1 I 
0171 CD 7a JE CKl I 
Oa,4 C3 

INT 71H I 
Oa,9 CKl1 
Oa,9 RET 
0179 11 

Cit EHDP lAIEl IYTE • KATAKANA HAHKAKU LOWER CASE C7 cc 11 K_N_l 
15 D4 05 IJ u IIH,OC7H,OCCH,OliH,013H,014H,015H,OD4H,OD5H,ID6N,ODCH,ICEH,OCDH,IIH 

Ila, CD oa D6 DC CE DI 
09 co 
DD C5 

Cl 12 ID 16 3H OIZH OIDH 016H ODDH,OC5H,DC6H,DD7H,DIEH,ODEH,DDFH,-l 

Oa,7 DF FF 
C6 D7 Be DE DI 09H,0C0H,0C , , • • 

FF Cl c, IC H OCAH D17H OIBH,ICFH,DC9H,ODaH,ODAH,019H,1DlH 
la CF c, Cl 17 ... , DI Da DA a, DI -1,0ClH,OC,H,OIC , , • 

FF DI 
IA DO 

C2 u IF Cl 
ICIH IIAH,IDDH,DDlH,ICIH,IDtH,IDZH,-1,IZAH 

••12 FF 2A 
Dl ca D9 DZ DI -1,0DIH,OCZH,OIIH,OlfH, ' 

FF 2Q FF •aas DI -1,20H,-l 
0115 11 FF 

I HAHKAKU UPPER CASE 

•• AC 
FF 17 ., AA 

K_H_U LABEL BYTE I KATAKANA IH,OACH,IADH,OAEH,IA6H,-l,-l,IIH 

llc3 FF oa 
AD AE 16 FF DI 11H,-l,-l,OA7H,OA9H,OAAH,0A 

o, FF FF 
I ·l -1,-l,IAZH,-l 

FF FF Aa FF FF 1 l -1 - • ' 

••01 AZ FF FF FF FF FF DI 09H,-1,-1,0AIH,-l,- ,- ' ' 

FF FF FF 
I •l -1,0AlH 

FF FF FF FF FF 
l -1 -1,-1,- , , 

••De A3 FF FF DI -1,-1,-1.-1.-1.- • ' 
FF 

FF FF OA4H OAIH,OA5H,-l,·l 
Fp AF FF FF FF Ff FF 

l -1 -1,-l, , 

••tc FF FF ., DI -l,-1,0AFH,-1,-1,· • • 
FF Al 15 FF za FF 

DI •l,2DH,·I 

A-129 
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tiff 
11 13 al al al=~ UEF al al 13 U 13 
U OI 13 

UFO " al ll al al 
al al u al u 11 
11 FF 3 

tCOI FF 11 n n al a 
ll ll 13 13 13 13 

ICll :i 13 u a, u u 
13 ll Bl 13 Bl 13 

OCH 
ff II 
Ff 11 FF 

ocz, 
FF U 74 oon ,cu •ta• 16 11 IF 7A 
77 FF 

OCH FF SE 65 '3 5I U 
tl 69 6A 17 5A •A 
0 Ff 

DCO ff 61 67 56 6E •C 
•E 71> 6D IA IC 51 
ao 

IC5Z FF ID 63 s• 5C 71 
5z H 12 6C II II 
ff " ocn FF O FF 

Oell 
DCU U FF Ff 13 U ll 

n 13 11 u n 11 

11 '' DC71 Dt FF ff 13 ff ff 
ff FF ff FF 11 ff 
11 FF 

DC7F FF Ff FF ff FF FF 
FF FF FF Ff 1113 
II 

,cac ff FF 13 FF FF FF 
ff FF FF 111111 
FF FF 

,cu ff u ff 

DCtD 
OCID Ff ff ff 41 44 46 

41 U U 17 ,Z ,Z 
51 FF 

ICU ff Ff ff 4Z FF Ff 
FF FF FF FF 77 Ff 
H ff 

IClt ff ff ff ff ff ff 
ff ff Ff FF 71 '6 
11 ,cc, ff ff 6Z FF ff FF 
FF FF FF •1 •z •s 
ff FF 

ICD4 ff •1 Ff 

DCD7 
ICD7 11 az az az az 62 

12 12 12 12 12 az 
&2 Ga 

DCES 0112 12 12 IZ 12 
12 az az az az 11 
II FF 

ICF3 FF IZ az 12 IZ 12 
12 az az 12 az az 
12 

IDOi FF az az az az az 
az az az 12 az az 
ff 11 

IDIE FF II ff 

DDII 
ODIi ff CA Dl Al,. A6 

AB EZ E4 E6 ED DI 
06 ff 

IDIF ff ID c• AZ 17 A, 
fl ca c, n a, o 
0 Ff 

IDZO FF If C6 IS CO Al 
AO DC CC El EA AF 
DE 

IDlA FF Et CZ 13 It DO 
II DD ED Ct El Df 
ff " 

'"· FF O FF 
DOU 
ODO 11 FF Ff az 12 12 12 az az a2 az 11 II 01 
1051 01 FF FF 12 FF FF 

Ff FF Ff Ff 11 ff 
II ff 

D017 FF ff FF FF FF ff 
FF ff FF FF 11 13 11 

101, FF FF az FF FF FF 
FF FF FF 11 11 II Ff FF 

I 
K...Z....l_IST 

DI 

DI 

01 

DI 

DI 
I 
lt....Z....l_2NO 

DI 

DI 

DI 

DI 

DI 
I 
K_Z....U_IST 

DI 

DI 

DI 

DI 

DI 
I 
lt....Z....U 2HD 

- DI 

DI 

DI 

DI 

DI 

H_Z....l_lST 
DI 

DI 

DI 

DI 

DI 
I 
H...Z...l_2ND 

DI 

DI 

DI 

DI 

I 
DI 

H._Z_U_lST 
DI 

DI 

DI 

DI 

LAIEL IYTE I KATAKANA ZENKAKU LOWER 1ST BYTE 
llH.llH,4lH,13H,llH,llH,13H,a3H,a3H,alH.a3H,llH,13H,O&H 

-1,8SH,ISM,13H,&3H,llH,13H,13H,a3H,&3H,llH.aJH,-1.a1H 

-1,IJH,-1 

LAIEL BYTE ; KATAKANA ZENKAKU LOWER 2ND IYTE 
-1,61H,74H,41H,,sH,~?H,49H,14H,a6H,aaH,aFH,7A",77H,-l 

-l,5EH,65H,,JH.saH,4AH,93H,6tH,6AH,atH,SAH,4AH,41H,-1 

-1,BDH,63H,5,H,5CH,71H,52N,7EH,&2H,6CH,IIH,11H,-I,,6N 

-1,0H,-1 

LAIEl IYTE I KATAKANA ZEHKAKU UPPEl 1ST BYTE 
llH,-1,-1,a]H,ISH,&JH,&lH,alH,ISH,&lH,&)H,llH,llK,O&H 

-1.&lH,-1 

lABEl IYTE ; KATAKANA ZEHKAKU UPPER 2HD IYTE 
-l,-1,-l,40H,44H,46H,41H.&3H,15H,&7H,9ZH.9ZH,51H,~1 

-1,40H,-1 

lAIEl IYTE ; HIRAGANA ZENKAKU LOWER 1ST IYTE 
11H,12H,IZH,a2H,12H,12H,8ZN,a2N,azH,a2H,IZH,4ZH,aZH,OIH 

09H,82H,12H,82H,82H,82H,12H,82H,12H,12H,12H,11H,11H,-1 

-1,12H,12H,12H,IZH,12H,82H,IZH,12H,82H,&2H,12H,IZH 

-1,12H,82H,12H,82H,12H,12H,a2H,aZH,12H,IZH,12H,-1,llH 

-1,llH,-l 

lAIEL BYTE l HIRAGANA ZEHKAKU LOWER ZHD BYTE fH OD6H,-1 
-1,0CAH,OD3H,OAOH,OA4H,OA6H,OAIH,UE2H,Of~H,OE6H,OEDH,DD ' 

-1,0IDH,oc•H,OA2H,017H,OA9H,OF1H,DC&H,OCIH,OE7H,DliH,.AH,,IH,-l 

-1,0IFH,OC6H,015H,OCDH,OAIH,OADH,DDCH,DCCH,DEIH,OEAH,OAFH,ODEH 

f'
H IDFH,-1,HH -1,0EIH,DC2N,013H,OIIH,ODOH,011H,ODDH,OEDN,DCIH,D ' 

-l,~DH,-1 

lAIEl IYTE ; HIRAGANA ZEHKAKU UPPER 1ST IYTE H 
l!H,-1,-1,a2H,82H,IZH,12H,12H,12H,12H,a2H,11H,SlH,OI 

09H,-1,-1,azH,-1,-1,-1,-1.-1,-1,a1H,-l,llH,-l 

- 1 ,-1 .a2H,-1,-1,-1,-1,-1,-1,a1H,llH,llH,-l,-l 

A-130 



ID12 FF Bl FF 
0Da5 
DDIS FF FF FF 9F 43 A7 El El E5 FO 

51 FF 
ODU FF FF FF Al FF FF FF FF FF 77 75 FF 
IDAl FF FF FF FF FF 

FF FF FF FF 78 
76 

IDAE FF FF Cl FF FF 
FF FF FF 41 U FF FF 

IDie FF •• FF 

IDIF 

ODIF 52 
ODCO aa DO 
0DC2 F6 06 0336 R 11 ODC7 H lE 
ODC9 3C 20 
DDCI 1C 1A onco 3C 7E 
ODCF 7F 1' 
ODDI 2C 20 
ODDJ as ODEI R 0DD6 2E: D7 
ODDa CD 71 
ODDA U CZ 
ODDC 2C 20 
ODDE 88 OEO II ODEl ZE: D7 
ODEJ CD 78 
ODE.5 5A 
ODE6 CJ 
ODE7 
0DE7 CD 78 
ODE9 5A 
ODEA C3 
ODEii 

ODEii 
ODEI &l Bl 8l &l 8l 

11 51 
DDF3 &l II 8l a1 8l a1 81 
ODFI az az az 82 82 82 az 
OU3 a2 az II 11 II 

11 81 
DEii 11 a2 az 12 12 

12 a2 
DEU az 82 a2 12 12 a2 a2 
OEU az a2 12 12 12 

12 12 
OEZ3 a2 12 12 11 a1 

11 a1 
OEZB u az az 12 az az az 
tE3J a2 az a2 az 1z 

a2 a2 
IEll 12 a2 12 az 12 

az az 
OUJ 12 az 12 8l 11 

11 
OE•A 
IEU 40 ., SD ,. ,a 

f5 4C 
oe,2 69 6A " 71 0 

H SE 
DE5A 'F 50 51 5Z 53 

H 56 
ou2 57 51 46 •1 IJ 

a• •• OE6A ,, 60 61 62 63 
65 66 

OE72 67 64 6' 6A 6B 
6D 6E 

OE11< 6F 70 71 72 73 
75 76 

OE&2 11 78 79 6D SF 
4F 51 

OEal< •D Bl a2 83 a• 
86 17 

OU2 aa 89 11< n ac 
1E SF 

OEU 90 91 ,z u 94 
96 97 

OEAZ ,a " 9A 6F 62 
50 

1<5 
92 

FF 
FF 

FF 
96 

FF 
0 

8l 

8l 

12 

II 

12 

12 

12 

11 

az 

IZ 

12 

81 

n 
1C 

54 

II 

64 

6C 

74 

6E 

as 

ID 

95 

7D 

DI -1,llH,•1 

' HZ U_2ND 
- - DI LAIEL BYTE ; HIRAGANA ZENKAKU UPPER 2ND IYTE 

•l,-1,-1,9FH,OA3H,OA5H,OA7H,OE1N,OE3H,OE5H,OFOH,t2H,51H,-l 

DI •l,-1,-l,OAlH,-1,-1,-1,-1,-1,-l,17H,-l,75H,-1 

DI 

DI -1,-1,oc1H,-1,-1.-1.-1,-1,-1,41H,42H,45H,-1,-1 

DI -1,40H,-1 

!--~------------------------------------------------------1 lEN_AN 
I 
I 
I 
I 

TRANSLATE AIN TO ZENKAKU AtN 
INPUT AX 

AH : SCAN CODE 
AL : llYTE JIS CODE !ZOH-7EH) 

'.-------------OUTPUT __ NOHE _______________________________________ _ 

ZEN_AH PROC HEAR 
I 

H_KAKU1 

PUSH 
NOY 
TEST 
JZ 
CNP 
JL 
CNP 
JG 
sua 
NOY 
XLAT 

INT 
NOY 
SUI 
NOY 
XLU 

INT 
POP 
RET 

INT 
POP 
RET 

ZEH_AH ENDP 
l 
l__AlPHAI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 
Z,_AVHA2 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DX 
DX,AX I SAYE AX IN DX 
JKI FLAG,ZEHKAKU_STATE 
H KAKU l IF HOT ZENKAKU THEN H_KAlU 
AL.20H IF AL<ZON THEM H_KHU 
H_UKU 
AL, lEH IF AL>7EH THEH H_UKU 
H_KAKU 
AL, 2DH ; COHYERT ORIGIN 
IX,OFFSET Z AlPHAI 
CS:Z_ALPHAI- ; COHYERT THE SCAH CODE TO 1ST IYTE OF 

I CHRACT ER CODE 
llH I UHAUN ROUTINE 
AX, DX ; RESTORE AX 
AL,ZOH ; CDHYERT ORIGIN 
IX,OFFSET t__ALPHA2 
CS,Z ALPHA2 ; COHVUT THE SCAN CODE TO ZHD IYTE OF 

- ; CHRACTEll CODE 
7BH ; KAWAKAH ROUTINE 
DX 

78H 
DX 

LABEL IYTE J ZEHKAKU AlPHA 1ST IYTE 
llH,llH,llH,llH,llH,alH,aIH,alH 

11H,&1H,11H,11H,alH,llH,11H,llH 

12H,8ZH,IZH,12H,IZH,IZH,12H,12H 

&ZH,&2H,&lH,&lH,11H,a1H,a1H,llH 

11H,12H,IZH,&ZH,IZH,IZH,IZH,IZH 

IZH,IZH,12H,82H,IZH,12H,IZH,IZH 

12H,IZH,IZH,IZH,IZH,IZH,&2H,12H 

12H,82H,12H,IIH,IIH,81N,alH,IIN 

11H,12H,IZH,IZH,12H,&2H,12H,&ZH 

IZH,IZH,&ZH,&ZH,&ZH,IZH,&ZH,azH 

IZH,IZH,IZH,IZH,12H,IZH,&2H,IZH 
IZH,IZH,IZH,llH,&lH,&lH,llH 

lAIEl IYTE I ZENUKU ALPHA ZHD ITTE 
-0"•~9H,IDH,t4H,tOH,tlH,t!H,4CH 

69H,6AH,,6H,11H,\)H,1CH,4\H,5EH 

4FH,50H,51H,52H,5SH,54H,55H.56H 

57H,58H,46H,47H,&JH,a1H,a4H,~IH 

97H,60H,61H,62H,6lH,6.H,65H,61H 

47H,61H,69H,6AH,69H,6CH,60H,6EH 

6FH,70H,71H,72H,1SH,74H,75H,76H 

71H,71H,79H,6DH,IFH,6EH,\FH,51H 

,oH,81H,82H,83H,84H,85H,16H,a7H 

aaH,&tH,&AH,88H,&CH,IOH,1EH,aFH 

90H,91H,92H,ISH,t4H,t5H,t6H,t7H 

98H,99H,9AH,6FH,62H,70H,50H 
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DEAt 
OEAt 
DEAE 
OEIO 
DEii 
OEIZ 
DEl7 
DEl9 
DEIC 
DEIE 
DEIE 
DECl 
DEC5 
OECI 
DECA 
DECA 
DECF 
DEDI 
DE04 
DED6 
DED6 
DEO' 
DED9 
DEDC 
DEDF 
DEE\ 
DEEi 
oer, 
DEEi 
tEEI 
DEEE 
IEEE 
DEfl 
DEF4 
DEF5 
DEF6 
DEF6 
DEF7 

DEF7 
OEF7 

IFDD 
OFDD 

OFD9 
1Fo, 

IFIZ 
IFIZ 

DFU 
DFII 
DFZD 
IFZD 

DF25 
DFZ5 
OF26 
DFZ7 ,n, 
orza 
DF20 
DFZE 
DFZF 
Dfl2 
Dfl4 
DFl6 
DFla 
OflA 
DflC 
DFlC 
OF4Q 
DF~z 
DF~5 
Df~6 
DF~g 
DFH 
Of\C 
OF4D 

F6 H Olli R OZ 
75 " 5l 
52 
F6 °' Oll6 R 04 
74 05 
II OEF7 R 
El II 

F6 06 Oll6 ROZ 
H D5 
II OFOO R 
El DF 

F• 06 0017 RO 
H 05 
II OFU R 
El Ol 

II DFIZ R .. OAOO 
El OFZ5 R 
F6 06 033' R DI 
H OS 
II DFZD R 
El n 
II OFII R 

IA DUI 
El OFZ5 R 
lA 
51 

c, 

II 1, IZ A9 az ta 
II O Z4 

II 7' ll 4A ll 
II 45 z, 
II Hun 70 
II 45 24 

II 7' a, 70 ,a 
II 45 24 

" ac 11 7A z4 

'1 SS 81 7A 24 

50 
55 
II EA 
H Bl 
co 10 
SI 
5Z 
a, zooo 
H 11 
CD ID 
II D5 
H 12 
CD ID 

ZE: aG 3F z, 
H OE 
ZE: IA 07 
5l 
ll OF 
I~ IE 
CD ID 
sa 
43 

69 

73 

94 

,----------------------------------------------------------------I 
I 

DISPLAY SHIFT STATUS ROUTINE 

I NNN liOTE M.WN 

THIS ROUTINE DISPLAY CURREHT SHIFT STATUS. 
,----------------------------------------------------------------I 
IND PROC HEAR 

TEST f~~TFLAG_Z,IHDICATOR.._OFF
1

; INDICATOR SWITCH OFF 1 JHZ 
PUSH IX J 
PUSH DX 
TEST JKI_FlAG,NIRAGANA STATE TEST HIRAGANA SHIFT JZ IHDl - HOT HIRAGANA SHIFT 110Y IX,OFFSET Hl1ESS I SET HIRAGANA INDICATOR Jl1P SHORT IHD4 DISPLAY INDICATOR IND!• 
TEST JKI_FLAG,KATAKANA STATE TEST KATAKANA SHIFT JZ INDZ - HDT KATAKANA SHIFT 110V IX,OFFSET KKESS SET KATAKANA IHOICATDR Jl1P SHORT IHD4 I DISPLAY IHOICATDR IHDZ: 
TEST KI_FLAG,CAPS STATE TEST CAPS SHIFT JZ INDl - NOT CAPS SHI FT KOY IX,DFFSET C11ESS SET CAPS INDICATOR Jl1P SHORT IHD4 DISPLAY IHOICATOR INDl• 
KOY IX,OFFSET E11ESS I SET ALPHA/HU11ERIC INDICATOR IND41 
110Y DX, OAOOH SET LDW,COLDU11 CALL WRITE DISPLAY TEST JKB FLAG,ZENKAKU STATE TEST ZEHKAKU SHIFT JZ INDS - HOT ZENKAKU SHIFT 110Y IX, OFFSET 11ESSZ I SET ZENKAKU INDICATOR Jl1P SHORT IND6 DISPLAY INDICATOR IND51 
KOY IX, OFFSET 11ESS1 I SET HANKAKU INDICATOR IND61 
11DV DX,DAOIH SET LOW,COLOUII CALL WRITE I DISPLAY POP DX I POP ax I IND71 
RET 

IND ENDP 
l 
H11ESS LABEL WORD 

DI 081H,079H,0&2H,OA9H,OIZH,OC&H,011H,045H,'I' 

Kl1ESS lAIEL WORD 
DI 011H,079H,083H,04AH,OllH,069H,011H,045H,''' 

CKESS LABEL WORD 
DI 081H,O79H,O43H,D61H,O7OH,O73H,O11H,O~5H,'I' 

El1ESS LABEL IYTE 
DI 011H. 079H, 019H, 070H, 090H, 09~H, HlH, 045H, 't' 

KESSI lAIEL BYTE 
DI 09~H,OICH,011H,01AH.'t' 

KESSZ LABEL IYTE 
Da 091H,053H,0&1H,07AH,'$' 

PAGE 
1---------------------------------------------------------------
I 
l 
I 
I 
I 
I 

I 

~ESSAGE WRITE ROUTINE 

IHPUT ax OFFSET OF l'IESSAGE HEAD 
DH ROW 
DL CDlUl1 

OUTPUT ,HONE. 

NNN NOTE NNN 
l'IESSAGE FDRIIAT 

1<------------ N+l BYTE ------------->1 
(Cl),(C2),(C3),-----------------,(CN>, 1 e• 

J ---------------------------------------------------------------WRITE PROC HEAR 

WRll 

PUSH AX 
PUSH IP 
KDY IP,DX 
110V AH,llH 
INT !OH 
PUSH ex 
PUSH OX 
KOY CX,ZOOOH 
110V AH,BlH 
!HT lDH 
110V OX, IP 
KDY AH,8ZH 
INT lOH 

Cl1P 
JE 
110Y 
PUSH 
110V 
110V 
INT 
POP 
INC 

BYTE PTR CS1[IX], 1t• 
WRZ 
AL,CS:[IXl 
IX 
IL,OFH 
AH,aEH 
IOH 
ax 
ax 
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I 
I READ ALTERNATE CURSOR POSITION 
1 AHO CURSOR TYPE 

• • ERASE ALTERNATE CURSOR 

• SET ALTERNATE CURSOR POSITION 

IS END OF IIESSAGRE 
YES, 
LOAO CHARACTER 

SET COLOR (IN ORAPHIC KODE) 

1105 CALL !OH 

1 IHCRE~fNT POINTER 



OF4E 
OF50 
OF50 
OF5 l 
Of5l 
DF55 
DF56 
OF5a 
OF5A 
OF5B 
OF5C 
OF5D 

OF5D 

OF5D 
OF5D 
OF5E 
OF5F 
OF6D 
OF61 
DF64 
DF611 
OFU 
OF6D 
OF71 
OF73 
OF77 
OF79 
DF7D 
OF7F 
OFal 
DF117 
DF119 
OFaD 
OFaF 
OF9l 
OF95 
OF99 
OF98 
OF98 
DF9F 
OF9F 
OFAO 
OFAl 
OFH 
OFA.6 
OFA6 
DFAI 
OFAD 
OFAE 
DFBl 
DFH 

OFl7 
OFIII 
OFBII 
OFIC 
OFIE 
OFC2 
OFC2 
OFCl 
OFC4 
OFC5 
OFC6 
OFC7 

IFC7 
1100 
1100 

EB EC 

5A 
H 82 
CD 10 
57 
14 al 
CD 10 
5D 
5g 
Cl 

IE 
53 
51 
56 
Ell ooao E 
118 1 E ODIC 
aa Fl 
Ea D09 R 
lB IE DDIA 
75 ll 
aa lE Ollt 
aa 37 
F7 C6 FFDO 
H 20 
u E6 DOFF 
u FE 00&1 
72 16 
u FE 009F 
76 oc 
u FE ODED 
72 DA 
&1 FE ODEF 
77 04 

a, lE DOlC 

53 
Ea DAFO R 
51 
EB lC 

F6 06 0D18 
H OB 
5] 
n 00D1 
89 0010 
Ea 0000 E 

51 

a, 3' Ollt 
a, D4 
a, lE OOlC 

5E 
s, 
51 
IF 
CF 

R 

R 

II 

II 

II 04 

II 

R 

JMP SHORT WRI 
WR21 

POP 
MOY 
IHT 
POP 
"av 
IHT 
POP 
POP 
RET 

WRITE EHDP 
PAGE 

DX 
AH,&2H 
IDH 
ex 
AH,IIIH 
lDH 
IP 
AX 

l 
I RECOVER ALTERNATE CURSOR POSITION 
I • 
I 
I 
l 

RECOVER ALTERNATE CURSOR TTPE • 

J-----------------------------------------------------------------1 INT 79H !SAVE DATA INTO BUFFER) 
l INPUT, AX 
I OUTPUT, NOHE 
1--------------------------------------------------·------------
I 

IUFFER_q~fi~gE ~:?~oDE,~:~DATA 

PUSH 
PUSH 
PUSH 
PUSH 
CALL 
MOY 
MOY 
CALL 
CMP 
JNE 
"OV 
HOV 
TEST 
JE 
AHD 
CMP 
JI 
CNP 
JIE 
CI\P 
JI 
CNP 
JA 

TWO_BYT, 
MOY 

ONE__IYT, 
PUSH 
CALL 
POP 

lQ2• 
J"P 

TEST 
JZ 
PUSH 
NOV 
NOV 
CALL 

POP 

110V 
110V 
110V 

PDP 
PDP 
POP 
POP 
IRET 

DS 
ax 
ex 
SI 
DDS 
IX, IUFFER_TAIL 
SI,IX 
K4 

l 
; POINT OS AT 1105 DATA SEG/1EHT 

GET THE EHD POINTER TO THE IUFFER 
SAVE THE VALUE 
ADVANCE THE TAIL 
HAS THE BUFFER WRAPPED AROUND! 
IUFFER_FILL_IEEP 

--- Sl=CONTENT OF PREVIOUS DATA 

I • 
l • ' . 
I • 
; . 
I • 
l • 

BX, IUFFER_HEAD 
KQ2 
BX,FIRST_PTR 
SI,[BXJ 
SI,OFFDOH 
OHE_IYT 
Sl,OOFFH 
Sl,IIIH 
OHE_IYT 
Sl,9FH 
TWO_IYT 
SI,OEDH 
OHE_IYT 
Sl,DEFH 
ONE_IYT l --- RECOGNIZE PREVIOUS DATA IS FIRST BYTE OF lANJI 

IUFFEII_TAIL,IX 

ax 
:~ROR_IEEP 

SHORT KQ4 

; BACK THE POINTER 

SAVE IUFFER_TA!L 
CALL ERROR BEEP ROUTINE 
RETRIEVE BUFFER TAIL 
RETURN FRO" INTERRUPT 

Kl FLAG 1,CLICl(_DN ; IS AUDIO FEEDBACK EMAILED! 
KQl - ; NO, JUST PUT IN BUFFER 
IX SAVE IUFFER_TAIL VALUE 
IX,IH DURATION OF CLICK 
CX,IOH FREQUENCY OF CLICK 
U_NOISE OUTPUT AUDIO FEEDUCl OF KEY 

STROKE 
ax RETRIEVE IUFFEII...TAIL VALUE 

FIRST PTR,SI 
CSil ,Ix 
IUFFER.._TAIL, IX 

SI 
ex 
IX 
DS 

I 
l 
I 
I 

11E"ORIZE POINTER 
STORE THE VALUE 
"DYE THE POINTER UP 

~~:~ER_QUEINO ENDP 
I RETURN FRD11 INTERRUPT 

Ii; J J; J J JJ; J J J J J J;; J J J J J JI JJH I IJ lJ JJJ HJHJI IJUJJJ UJUJJJUJJJJJIJ 
ORG t 

CODE 
ORG IEGIH+IIOOH 
ENDS 
EHD 
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lll•WNNIINIOiiOUI 
........ , .. ,0011 

• • 
• 110DULE 5 • • • ............. 
......... NJINIOCII 

0000 
0000 40 19 2a 
000] 40 19 21 
oou 40 19 50 
ooo, 40 19 50 oooc 14 19 21 
GOOF " 19 21 
0012 ao 19 so 
0015 00 DO 00 
0011 IC 19 14 
0011 ac 19 21 
001E 14 19 50 
0021 00 DO 00 
0024 DO 00 00 
0027 00 00 00 
002A 00 00 00 
D02D 00 00 00 
0030 40 01 21 
0013 40 .. 21 
0036 40 01 50 ou, 40 01 50 
D03C 14 19 21 
003F 14 19 21 
0042 ao 19 50 
0045 00 00 00 
0041 ac 19 I~ 
0041 ac 19 21 
OOH -~ 19 so 
OOH AC 1' 50 
oos, 00 
0055 00 
0056 Fa 
0057 F& 
oosa 00 
on, 00 
OOH ao 
0051 ao 
005C 70 
OOSD 70 
oosE Fl 
OOSF Fa 
0060 DO 
0061 00 
0062 ao 
006] 00 
006' 60 
0065 00 
oou ao 
0061 10 
0061 ,a 
006' 00 
oou '° 0061 10 
006C 71 
I06D 00 
OOH ,a 
OOH 10 
0070 u 
0071 11 
0072 ,a 
0013 60 
0074 71 
0075 ao 
0076 ,a 
0017 EO 
007& 7a 
007' co 
OD7A 71 
0071 EO 
007C 71 
OOJD FO 
007E Fa 
007F Fl 
ooao 00 
0011 00 
0052 ao 
oou ao 
ooa~ 20 
0015 20 
0016 co 

1-- INT 5 --------------------------------------------•-------------, I THIS LOGIC Will IE INVOKED IY INTERRUPT 05H TO PRINT THE I 
I SCREEN. I 
I J 
1 5010 THE STATUS OF THE PRINT SCREEN. 1 
I I 
I = 0 1 PRINT SCREEN ISN'T CALLED. 1 
I I 
I = 1 1 PRINT SCREEN IS IN PROGRESS 1 

I ; =-1 1 ERROR EHCOVHTED DVRIHO PRIHTIHO I 

,-------------------------------------------------------------------, 
,-------------------------------------------------------------, I VIDEO 110DE TAILE I 

1------------------------------------------------------------- I 
1 IYTE 1 7 6 01 CHARACTER , 10 GRAPHIC 1 

5 - 0 COLOR TABLE OFFSET I 

BYTE 2 7 - 0 1 VERTICAL SCREEN S!ZECSIZE,1 WIIEM GRAPHIC) . IYTE 3 7 - ' 1 HORIZONTAL SCREEN SIZE 

I 
I 
I 
I . -----------------------------------------------------------------. TABLE PROC HEAR 

110DETIL DI 040H,019H,021H 
DI 040H,019H,021H 
DI 040H,019H,050H 
DI 040H,019H,OSOH 
DI Ol4H, 019H, 021H 
DI 0&4H, 019H, 021H 
DI oaoH.019H.050H 
DI OOOH,OOOH,OOOH 
DI O&CH,019H,OHH 
DI D&CH, 019H, 021H 
DI Ol4H,019H,OSOH 
DI OOOH,DOOH,OOOH 
DI OOOH,OOOH,OOOH 
DI OOOH.OOOH,OOQH 
DI OODH,OOOH,OOOH 
DI ODOH,OOOH,OOIH 
01 040H,OOIH,021H 
DI 040H,ODIH,021H 
DI 040H,OOIH,05DH 
DI 040H,OOIH,DSOH 
DI 0&4H,019H,D21H 
DI 014H,019H,02&H 
DI OIOH,019H,050H 
DI DODH,OOOH,OOOH 
DI OICH,019H,Ol4H 
DI DICH,019H,02&H 
01 0&4H,019H,05DH 
01 0ACH,019H,D50H 

DOTTIL DI OI OH 
DI IGOH 
DI OFIH 
DI OFIH 
DI IOOH 
DI OOOH 
DI OIOH 
DI OIOH 
DI 070H 
DI 070H 
01 OF&H 
DI OF&H 
DI OODH 
DI OODH 
DI OIOH 
DI OOOH 
01 060H 
DI OOOH 
DI OIOH 
DI OIOH 
01 091H 
DI OOOH 
DI 060H 
DI OIOH 
DI 071H 
01 OODH 
DI 091H 
DI OIOH 
DI OUH 
DI OIIH 
01 OUH 
DI 060H 
DI 071H 
DI O&OH 
DI 091H 
DI OEOH 
DI OJIH 
DI OCOH 
DI 071H 
DI OEOH 
DI 071H 
DI OFOH 
DI OFIH 
DI OFIH 
DI OODH 
DI OOOH 
DI O&OH 
DI OIOH 
DI 020H 
01 020H 
DI OCOH 
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I C UD,Z5l 
I C (4D,ZS) 
I C CI0,25) 
IC CI0,25) 
J G (320,201) 
I G (320,ZOO> 
I G UH,2DDl 
I HOT VALID 
l G C160,20Dl 
I G (320,200) 
, G (640,ZOOJ 

HOT VALID 
KOT VALID 
HOT VAllD 
HOT VALID 
HOT VALID 
C r .. ,111 
C <0.11) 
C (IO,lll 
C (I0,111 
G Cl20,20Dl 

I G C3Z0,2QO) 
G 1640, 200 l 
HOT VALID 
G U60,200l 
G (32D,ZOO) 
G (640,2001 
G (640,ZDOI 

I 2 COLOR 

I 4 COLOR 

I U COLOR 

1HATIVE 
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0017 Cl 
ooaa za 
oou za 
OOU EO 
0011 EO 
,oac sa 
OOID 54 
OOIE Fl 
OOIF Fl 
0090 00 
0091 00 
oo,z ao 
0093 II 
009' 20 
00'5 ZI 
OOH CO 
0091 co 
oota za 
0099 21 
009A EO 
0091 EO 
009C 51 
009D 51 
ODIE Fl 
009F Fl 
IOAI 

IOU 
oou 1£ 
0011 06 
ouz 51 
oou 53 
oou 51 
oo,s 52 
OOA6 56 
00'7 51 
OOU Bl ---- R 
OOU IE D& 
OOAD Bl ---- R 
00SO IE CO 
0082 10 lE IDIE R 11 
0011 H 6' 
0081 26: 10 SE 0101 R 01 
008F H 5C 
I0CI 26: C6 06 0000 R 01 
IOCI El IZl0 R 
OOCA 19 ZI 006' R 
00CE El DlSF R 
ODDI IA 26 DDOS l 
ODDS AO 0004 R 
ODD& 50 
ODDI 14 OF 
ODDI CD ID 
DODD II SE oua a 
00[1 32 E4 
Diel II fl 
DOES OS F4 
IOEI IS Fl 
DOE! 2E: U 15 DOIi R 
ODEE AZ 006D R 
IDFI 10 SE 006D R 00 
DDF6 H 1s 
DOF4 IF SI 
IOFA El oua a 
OOFD IE ---- R 
OIOD IE C6 
0102 26, FE 06 0000 R 
0101 58 
010& El 030& R 
0108 II 26 0169 R 
OIOF IE ---- R 
DIIZ IE C6 
•11, 2,, ao 2E 0010 a oz 
IJU Ea 0242 R 
011D 5F 
DUE SE 
DllF SA 
0120 51 
0121 51 
0122 51 
0121 01 
0124 IF 
OU5 CF 
012, 

D126 
o 12, s2 
OIZI ll 02 
012, co 17 
0128 Fl C4 O& 
DIZE 15 DI 
DI 30 SA 
Olli Cl 
Ollz 

0132 
auz aa 1114 

DI 
DI 
DI 
DI 
DI 
01 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 

TABLE ENDP 

OCOH 
OZIH 
021H 
DEDH 
OEDH 
051H 
051H 
OFIH 
OFIH 
OOOH 
OOOH 
OIDH 
OIDH 
OZOH 
020H 
OCOH 
OCOH 
021H 
OZIH 
OEOH 
OEOH 
051H 
051H 
OFIH 
OFIH 

,----------------------------------------------------------------1 : "AIN ROUTIHE 1 

,---------------------------------------------------------------------, PRINT_SCREEN PROC FAR 
PUSH DS !SAVE REGS. PUSH ES 
PUSH AX 
PUSH IX 
PUSH ex 
PUSH DX 
PUSH SI 
PUSH DI 
"DV AX,DSEGI! 
"DV DS,AX 
"ov AX,XXDATA 
"DV ES,AX 
CMP STATUS17,1 
JE RETURN 
CMP STATUS_IYTE,1 
JE RETURH 
HOV STATUS_IYTE,1 
CALL IHIT 
MDV SPSAVE5,SP 
CALL CRLF 
"DV AH, CPI 
MDV AL,LPI 
PUSH AX 
MDV AH,15 
!HT IDH 
"ov PAGEHO,IH 
XOR AH,AH 
"OV DI,AX 
ADD Dl,AX 
ADD DI,AX 
"OV AL,MODETIL[DIJ 
MOY VIDEO_MOOE,AL 
CMP VIDEO_MOOE,0 
JE AIEHO 
JG CHAR 
JMP GRAPH 

EXIT, MOY SI,XXOATA 
MDV ES,SI 
IHC STATUS_IYTE 
POP IX 
CALL CPILPI 

ABEND, MDV SP,SPSAVE5 
MDV Sl,XXDATA 
MDV ES,SI 
SUI STATUS_IYTE,Z 
CALL POST 

RETURN, POP DI 
POP SI 
POP OX 
PDP ex 
POP IX 
POP AX 
POP ES 
POP OS 
IRET 

1SET DS 

ISET ES 

:IS IHT17 IN PROGRESS ? 

JIS INT5 IN PROGRESS ? 

:INITIAL PROCESS 

I SAVE CPI, LPl 

IGET DISPLAY STATUS AND PAGE 

1SET VIDEO 1100E 

;CHARACTER 
I GRAPHIC 
1SET HOR"AL STATUS 

!RESTORE CPI,LPI 

:RESTORE SP 
1SET ERROR STATUS 

1PDST ROUTINE 

PRINT_SCREEN ENDP ---------------------------------------, ,------------------- --- - J 

: INT 17 CALL ROUTINE ----------------------------------------, ,-------------------------1NT17 PROC HEAR 
PUSH OX 
XOR DX,DX 
!HT 17H 1lHT 17 
TEST AN, 08H I ERROR ? 
JHZ ABEND 
POP OX 
RET 

!~!~~---~~~~----------------------------------------------------------, 
I CHARACTER HARD COPY I 

;----------------------------------------------- ---- J CHAR PROC HEAR 
MDV ax. 1ai,H 16 CPI , 6 LPI SET 
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I 

Oll5 
Olla 
0130 
OH2 
OIH 
OIH 
OHa 
OIU 
OIU 
0150 
0152 
0156 
0151 
015A 
015C 
015E 
0160 
0162 
0164 
0166 
oua 
016A 
016C 
DUE 
0170 
0172 
OIH 
0176 
011a 
017A 
017C 
017E 
01&2 
01&7 
Ol&a 
OiaA 
ouc 
DUE 
OUF 
0191 
OIU 
0199 
0198 
019E 
Oi9F 
DIAi 
OIA3 
OIA5 
oua 

OU& 
OIA& 
DIA& 
OIAE 
0111 
0113 
0116 
0119 
OllC 
OllF 
OIC2 
OIC5 
OIC7 
OICA 
OICE 
OICF 
0103 
0105 
0106 
0109 
OIDA 
OIDE 
OIEO 
OIH 
OIE5 
OIE7 
DIEi 
DIEC 
OIED 
OIFO 
OIF, 
OIF6 
OIFA 
OIFI 
OIFD 
OIFE 
0200 
0202 
0205 
0207 
020& 
020A 
02oa 
ozoc 
OZOF 
0211 
0214 
0211 
0219 
021D 
OZIF 

Ea 030& R 
2E1 IA AD 0001 R 
2E, IA ao 0002 R 
32 F6 
32 02 
33 F6 
14 02 
aA 3E 0068 R 
CD 10 
a-. oa 
&A 3E 0068 R 
CD ID 
3C IC 
11 22 
3C 19 
11 IC 
3C la 
11 IA 
3C 17 
11 H 
3C 14 
77 12 
3C 10 
11 DC 
3C OF 
77 OA 
3C 06 
77 04 
3C 00 
77 oz 
BO 20 
aa a, 030, 11 
C6 14 047' R 00 
'o6 
FE CZ 
3A DI 
75 BA 
51 
14 OB 
ao IE 03D, R 
ao 3E 047' R 
aa ce 
ea 012, 11 
59 
FE C& 
3A F5 
75 9F 
E9 OOFD R 

•• 7&10 
Ea 0301 It 
Ba OC05 
17 DO 
ea 012, R 
Ba 0011 
Ea 012& R 
aa 002a 
ea 0126 R 
ea D25A 11 
33 C9 
ea 0311 R 
aa u oou 11 
4A 
aa 3& DUE It 
33 FF 
51 
ea OZIE R 
41 
21 3& 006' It 
75 F6 
aa oe oou 11 
51 
33 FF 
aa OE 0000 II 
41 
51 
19 oooa 
aA a5 ooao R 
DI EO 
aa a5 ooao R 
47 
E2 Fl 
59 aA c, 
32 E4 
ea 0121 11 
EZ E5 
59 
EZ DA 
59 
4A 
33 FA 00 
70 BE 
ea onF R 
Al OOH R 
33 DZ 
F7 36 0064 R 
03 ca 
31 OE 00&0 R 

CALL 
110V 
MOY 
XOR 

CHAROD, XOR 
XOR 

CHARID1 MDV 
110V 
INT 
MOY 
NOV 
INT 
CMP 
JA 
CMP 
JA 
CMP 
JA 
CMP 
JA 
CMP 
JA 
CMP 
JA 
CMP 
JA 
CMP 
JA 
CMP 
JA 

CNTROL, MDV 
FORMAT, MOY 

MOY 
INC 
INC 
CNP 
JHE 
PUSH 
MDV 
LEA 
LEA 
MOY 
CALL 
POP 
IHC 
CMP 
JHE 
JIIP 

CHAii EHOP 

CPILPI 
CH ,IIODETIL+IC DI l 
CL,110DETSL+2CD1l 
DH,DH 
DL,DL 
SI,SI 
AH,2 
SH,PAGEHO 
!OH 
AH,I 
SH,PAGEHO 
IDH 
AL,ICH 
FORMAT 
AL. 19H 
CHTROL 
AL,laH 
FORMAT 
AL,17H 
CHTRDL 
AL,14H 
FORMAT 
AL, IOH 
CHTROL 
AL,OFH 
FORMAT 
Al,0"4 
CHTROL 
Al, OOH 
FORMAT 
Al. I ' 

CODE INT5CSil,AL 
A TTR:IHT5C SI l, 0 
SI 
DL 
PL.CL 
CHARlO 
ex 
AH,11 
ax.cooe_1NT5 
DI, A TTR_INT5 
CX,SI 
IHT17 
ex 
DH 
DH.CH 
CHAROO 
EXIT 

l5ET DISPLAY SIZE TO CX 

10 -> Y.POS 
10 -> H.POS 
;O -> IUF.POS 
1110YE CURSOR 

1READ CHARACTER I ATTRIBUTE 

IFDRIIAT CHARACTER! 

SET CHARACTER 
SET ATTRIBUTE 
UP IUFFER POSITION 
UP HORIZONTAL POSITION 
L IIIIT ! 

IPRINT CHARACTER 

1UP VERTICAL POSITION 

.-------------------------------------------------- -------· 
; GRAPHIC HARO COPY ·----' .----------------------------------------------------------- ; GRAPH PROC 

MOY 
CALL 
MOY 
MOY 
CALL 
MOY 
CALL 
l'\OV 
CALL 
CALL 
XOR 
CALL 
110V 
DEC 
MDV 
XOR 
PUSH 
CALL 
IHC 
SUI 
JHZ 
MOY 
PUSH 
XOR 
l'\OY 
IHC 
PUSH 
110V 
110V 
SHL 
l'\OY 
INC 
LOOP 
POP 
110V 
XOR 
CALL 
LOOP 
PDP 
LOOP 
POP 
DEC 
CIIP 
JHL 
CALL 
MOY 
XOR 
DIV 
ADD 
Cl'\P 

HEAR 

Guo, 

01110, 

01150, 

GRU, 

ax. 1&10H 
CPILPI 
AX,DC05H 
IH,O 
IHT17 
AX,OOIIH 
IHTl 7 
AX,OOZSH 
IHT17 
SIZESET 
ex.ex 
ESCXl 
DX,YSIZE 
DX 
Sl,SlICE 
01.01 
ex 
DOTS ET 
ex 
Sl,HRATlO 
GRZO 
ex. VRATlO 
ex 
DI,DI 
CX,PRIHTE"._1D 
ex 
ex 
ex.a 
AL ,DOTCDll 
AX,l 
DOTCOil,AL 
DI 
GUO 
ex 
AL,A.H 
AH,AH 
INTI 7 
GR50 
ex 
GRO 
ex 
DX 
DX,O 
GRID 
CRLF 
AX,SLICE 
DX,OX 
HRATIO 
CX,AX 
CX,HSIZE 
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1, CPI , 7.5 LPI SET 

1SET UHIDIRECTION 

1SET 3 IYTE TIAHS"ISSION 

I I -> H.POS 
1esc + X +I+ Kl+ NZ 
;YSIZE -> V.POS 

1SET COUNT 

;DOT PATTERN SET 
l"OVE POSITION IIGHT 

!PRINT DOT PATTERN 

!SLICE, I-> ex 
;SET DOT PATTERN TO AH 

IPIINTINO 

1UP YERTlCAl POSlTlON 

1 LIIIIT ? 
1LINE FEED 
1SLICE, HRATIO -> AX 

1UP HORIZONTAL POSITION 
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0221 
1225 
121& 
112' 
122'0 
1211 

0211 
0210 
0211 
0212 
0211 
0216 
0217 
0219 
02lD 
02lF 
0240 
0241 
1242 

1242 
0242 
020 
0244 
020 
0241 
024D 
0251 
D2Sl 
Dl54 
02sa 
021, 

125A 

DZSA 
02SA 
a2sc 
12'1 
02,1 
02'5 
0263 
026A 
026F 
0271 
027' 
027A 
0210 
0232 
02aa 
0231 
02'1 
029] 
02,S 
029B 
029D 
029F 
02A2 
02A7 
DZAA 
0211 
0214 
0216 
DUI 
02U 
021D 
OZIE 

OZIE 
OZIE 
021F 
02CO 
a2c2 
02c4 
02~ 
02CA 
02cc 
02CF 
02Di 
D2Dl 
02D7 
D2DC 
D2El 
02E5 
D2EI 
02E9 
DZEI 
D2ED 
D2FI 
02FS 
02F, 
02Fa 
02FA 
02FC 

7C A2 .. ,cu 
11 ti 
[& DI 2, l 
lt llf D ll 

5E 
IE 
07 
AD 002' R 
50 ., Dl 
u lE OOH R 
CD 10 
52 
56 
Cl 

SE 
SA 
aa lE IUD R " 7C oa .. 02 
IA lE DUI R 
CD 10 
SI 
aa IE 002' R 
56 
Cl 

l2 E\ 
2E• IA as 0001 R 
11 Ol 
Dl Et 
Al 00'2 R 
l2 E4 
2E, IA as 0002 R 
Dl ED 
Al 0060 R 
Cl 06 0066 R 0002 
II lE 0062 R 00ca 
7F 06 
C7 06 0066 R 0005 
Al 0000 R 
II lE 1010 R 0161 
7F OC 
DO EO 
II lE 0160 I 0014 
7F OZ 
DD ED 
Al 0064 l 
2E, SA 15 0001 I 
Al 0061 R 
II Z6 0061 R OOlF 
II DE DODD R 
10 oa 
FE Cl 
F6 El 
Al 006E I 
Cl 

51 
52 
14 DD 
CD 10 
lB DE HU I 
7C 02 
10 00 
25 DOOF 
aa oa 
Dl El 
01 IE oua R 
2E, IA II 0054 I 
2E, IA '7 DOSS R 
aa IE 0064 R 
DI Ea 
aa ca 
01 DI 
IS o, 
U OE 0000 R 
aa 15 ooao a 
47 
EZ F9 
la Cl 
oa Da 1, 07 

Jl 
"OV 
IIOV 
CALL 

'"' GRAPH fHDP 

GROG 
AX, DCl5H 
IH,l 
1Hfl7 
fXlf 

,ser IIDIRECTION 

1---------------------------------------------------------------------, l IHITIAl PROCESS 1 
,---------------------------------------------------------------------; !NIT PROC HEAR 

POP SI 1SAYE RETURN ADDRESS 
PUSH DS 1RESET ES POP ES ~sr" ~~,lf_CT 1SAYE llNE FEED COUNT 

"ov AH. l ; SAYE CURSOR POSITION tlOV IH,PAGEND 
!HT !OH 
PUSH DX 
PUSH SI !RESTORE RETURN ADDRESS RET 

!HIT EHDP 

,---------------------------------------------------------------------, ; POST PROCESS 1 
i---------------------------------------------------------------------1 POST PROC HEAR 

POP SI 1SAVE RETURN ADDRESS 
PDP DX 1RESTORE CURSOR POSITION CtlP VIDED "ODE,O 
JL POST!i 
tlOV AH,2 
tlOV IH,PAGENO 
INT 10H 

PDSTlD, PDP ax ;RESTORE LINE FEED COUNT ~8:H ;~-CT ,ll 
RET 

I 
POST ENDP 
·,----------------------------------------------------------------1 I DOT SIZE SET I 
i---------------------------------------------------------------------, SIZESET PRDC HEAR 

XOR AH,4H 
tlOV Al,tlODETll♦ l[DIJ 
MDV Ct,l 

1SET VERTICAL DOT SIZE 

SHl AX,Cl 
"OY VSI]:E,AX 
XOR AH,AH 
tlOV Al,NODETll+Z[DII 
SHl AX,CL 

1SET HORIZONTAL DDT SIZE 

tlDV HSIZE,AX 
MDV VRATIO,Z 
CtlP VSIZE,200 
JG SIZEDO 
tlDV YRATI0,5 

SIZEOO, tlDV AX,PRIHTER_ID 
CMP HSIZE,360 
JG SIZE10 
SHl AL, I 
CtlP HSIZE,ISO 
JG SIZElO 
SHl Al,I 

SIZE1D• tlDV HRATIO,AX 
tlOV Al,tlDDETll+OIDII 
tlOV CDLORTl,AX 

1SET ENLARGE RATID 
,+-----------♦------♦------♦ 
;1_v._s1zE ___ !_PT-1_!_•r-z_l 
; zoo I X 5 I x S 
J ♦-----------♦ ------ ♦------ ♦ 
; H. SIZE I PT-1 I PT-Z 
, -----------♦------♦------

361 - I X I I x 2 Ill - 360 X 2 x 4 
l D - 110 X 4 x I 
,+-----------•------•------♦ 1SET COLOR TAILE DFFSET 

AHO CDlORTB,OOlFH 
tlOV CX,PRIHTER_ID 
PtOV Al,& 

I SET SLICE SIZE I U DR ZO 

IHC CL 
"UL Cl 
MOY SlICE,AX 
UT 

SIZESET EHDP 
,---------------------------------------------------------------------, I DDT STORE I 
,---------------------------------------------------------------------, DDTSET PRDC HEAR 

PUSH ex 
PUSH DX 
MOY AH, lJ 
!HT IOH 
CtlP CX,HSIZE 
JL DO TOO 
tlDV Al,O 

Doro,, AND AX,DOOFH 
tlDV IX, AX 
SHL IX,! 
ADD BX,COlDRTI 
tlOV DH,DDTTll+OIIXI 
tlOY Dl,DDTTBl+l[IXI 
tlOV IX,HRATID 
SHR ax.1 
tlOV ex, IX 
OR BX, IX 
JHZ DOT2D 
tlOY CX,PRIHTER_ID 

DOTZO, tlOY DOTIDll,DH 
IHC DI 
LOOP DOT20 
Kov ex.ax 
OR IX, IX 
JZ DOT99 
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1READ DOT 

JSET VERTICAL KASI 

1SET HORIZOHTAl RATID 

1DOT PATTERN SET 
l 60 tlODE l 



02FE aa 95 ooaa R 
0302 '1 
0303 E2 F9 
0305 5A 
0306 59 
0307 Cl 
nu 

0301 
0301 H OCOl 
0301 El 012, R 
030E 6A FB 
0310 II OC02 
0313 El 0126 R 
0316 Cl 
0317 

0317 
0317 II 0011 
GllA El 0126 R 
OllD Ba 0025 
0320 Ea 012, R 
0323 aa 0031 
0326 Ea 0126 R 
0329 Al 0062 R 
032C F7 26 0066 R 
0330 50 
0331 u C4 
0333 32 E4 
0335 ea 0126 R 
ona 5a 
0339 32 E4 
0338 ea 0126 R 
033E Cl 
033F 

OUF 
OUF H 000D 
0342 ea 0126 R 
0345 ll lE 0000 R 11 
030 75 07 
034C aa OOOA 
OHF ea 012, R 
0352 Cl 
0353 II 0411 
0356 ea 012, R 
0359 aa 0425 
035C ea 0126 R 
035F aa 0435 
0362 ea 012, R 
i365 aa 0400 
0361 El 0126 R 
0361 II 0410 
Ol6E ea 012, R 
0371 Cl 
0372 
OlCO 
UCO 

DOUG• KOV 
1HC 
LOOP 

DOTH• POP 
POP 
RET 

DOTSET EHDP 

DOTIDil,DL 
DI 
DOT30 
DX 
ex 

1-------------------------------------------------- ------------, 1 CPI LPI SET ROUTINE UH I CPI , IL I LPll 1 
·---------------------------------------------------------------------, CPILPI PROC HEAR 

KOY AX,OCOlH 1CPI SET 
CALL IHT17 
IIOV IH,IL 1 LPI SET 
HOV AX,0C02H 
CALL IHT17 
RET 

CPILPI EHDP 
J----------------------------- ---------------------------1 
; ESC ♦ X + 1 ♦ Hl ♦ N2 I 
,--------------------------------------------------------------------, 
ESClU PROC HEAR 

IIOV AX,OOllH ,esc 
CALL IHT17 
IIOV AX,0025H 
CALL IHT17 
KOV AX,ODllH 11 
CALL IHT17 
IIOV AX,VSIZE 1H1H2 : V5IZE X VRATIO 
IIUL VRA TIO 
PUSH AX 
IIOV AL,AH 
XOR AH, AH 
CALL INTI 7 
POP AX 
XOR AH,AH 
CALL IHT17 
RET 

ESCXl EHDP 
.------------------------------ ---------• CR. LF. ,------------------------------- - -- -------------, 
CRLF PROC HEAR . 

IIDV AX,OOODH ;CR 
CALL IHT17 
CIIP PRIHTER_ID,1 
JHE CRlO 
IIOV AX,OOOAH 
CALL IHT17 
RET 

CRlO • IIOV 
CALL 
IIDV 
CALL 
IIOV 
CALL 
l'IDV 
CALL 
IIOV 
CALL 

CRLF 

CODE 

RET 
EHDP 
ORG 
ENDS 
END 

AX, OUIH 
IHT17 
AX,D~25H 
IHT17 
AX,0'35H 
IHT17 
AX,O~DOH 
IHT17 
AX,0410H 
INT17 

IEGIN+UCOH 
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;PT-1 t 
;HO 
;LF (FOR PT-ll 

!VERTICAL FEED (FOR PT-2) 
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······ ...... . •111•••••uM• ■ • • • • "ODVLE 1l • • • ••••••••••••• ••••••••••••• 

noo 

1-- INT 17 -----------------------------------------------------------, I PRINTER 110 I 
I INPUT 

1 I AH=O I PRIHT A CODE IH Al I 
I AL I OUTPUT DATA I 

; AH=I I IHITULIZE PRIHTER 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
l 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

AH=Z I READ PRIHTER STATUS-1 
1 6 5 

-BUSY 

OUT 
RESERVED 

AH•3 1 READ PRIHTER STATUS-2 IN AH 

1 ' 51 i'3 2,1 0 

I PRl~TER-1D 
CPI N 

LPI N 
RESERVED 

RESERVED 
ASF OH 

N CPI 
10 00 

01 
10 
11 I 

I 12 
4013 
15 

N LP! 
00 
01 
10 
11 

AH=4 1 PASS THROUGH A CODE IN Al 
Al I OUTPUT DATA 

' 5 
I 6 
I 7.5 

AH=5 1 PRIHT A CODE IN Al !DOUBLE SIZE) 
Al : OUTPUT DATA 

AH=6 1 RESERVED 

AH=7 1 RESERVED 

AH=a RESERVED 

AH=, RESERVED 

AH=A I RESERVED 

1 PRJHT 
ES:BX 
ES:DI 
ex 

CODES WITH ATTRIBUTES 
1 ADDRESS OF CHARACTER 
: ADDRESS OF ATTRIBUTE 
: LEHGTH OF THE BUFFER 

ATTRIBUTE 

BUFFER 
BUFFER 

7 6 5 4 3,Z 1, 0 

I I I HoRlzoHTAL 
VERTICAL GRID • 

RESERVED 
HIGH-IHTEHSITY 

UBDERSCORE 
RESERVED 

N GRID 
00 
01 
10 
11 

LJHE 
HO GRID LINE 

: SIHGLE SOLID 
I ODUatE SOLID 
1 SINGLE DASHED 

LINE 
LINE 
LINE 

SET PRINTER CONTROL VALUE 
AL=0 1 RESET COHTROL VALUE TO DEFAULT 
AL=l : CHAHGE CHARACTER PITCH 

BH=90 : 10 CHARIIHCH 
BH=7& 1 12 CHARIINCH 
BH=6C 1 4013 CHARIIHCH 
BH=60 : 15 CHARIIHCH 

AL=Z : CHAHGE LINE FEED PITCH 
BH : PHYSICAL PICH• 120 !INCH) 

AL=3 : CHAHGE PAGE LENGTH 
BX : PAGE LEHGTH 

AL=5: CHAHGE DIRECTION 
IH=0 1 UHIDIRECTJOH 
BH=l : BIDIRECTJDH 

AL=6 : CHANGE CHARACTER TYPE 
BH=0 , LARGE TYPE 
BH=l : S"ALL TYPE 

l 
OUT; 

I 

GRID N 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DX "UST BE ZERO. I 

1---------------------------------------------------------------------, 
I I 

1---------------------------------------------------------------------1 .---------------------------------------------------------------------, 
I CPI, LP! CONTROL VALUE TABLE I 

,---------------------------------------------------------------------, TAILE PROC NEAR 
,---------------------------------------------------------------------, 
I VERTICAL GRID CONTROL VALUES I 
I 0 , KEY I 

1-3 1 SOLID ]"AGE I 
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0000 
0001 
00~4 
0007 
oooa 
000, 
0004 
OOOD 
0010 
OOll 
0012 
0013 
0016 
001' 
001A 
0011 
OOlC 
OOlF 
0022 
0021 
0024 
0025 
0028 
0028 
ooze 
002D 
OOZE 
0011 
OOH 
0035 
0016 
00l7 
OOlA 
OOlD 
OOlE 
OOlF 
0040 
OD<l 
000 
000 

oo•a 
0 O'- 9 
~ IJttC 
,, 01\ D 
oou· 
0 O'tF 
0052 
OOSl 
oas• 
0055 
0058 
OOH 
005A 
0058 
OOSE 
OOSF 
0060 

0060 
0060 
9061 
D06Z 
006 l 
0064 
ij065 
DOU 
0067 
0068 
D06, 
006A 
0060 
OD6F 
OOH 
0078 
007A 
007C 
0061 
0081 
ooa• 
0087 
ooaa 
OOBD 
0092 
0095 
0097 
009" 
009C 
OOA2 
ODA• 
OOAA 

lE 
FF FF F& 
F& 3F FO 
ao 
07 
lE 
FF FF FF 
OF FC IF 
ao 
07 
la 
FF FO 00 
FC 30 00 
10 o, 
15 
FF FF FF 
3F FC 3F 
10 o, 
1' 
FC 00 00 
F& 00 00 
02 
02 1, 
FF FF FF 
OF FC lF 
02 
02 
1D 
oo oa aa 
oo oa aa 
01 
00 
10 
FF FF FF 
FO FF OF 
01 
00 

9D 
FC oF ca 
12 
06 
78 
Fa 3E oa 
OF 

°' 6C 
Fa 1c oa 
DD 
03 
60 
FO FO 00 
ac 
01 

Fl 
lE 
06 
56 
H 
55 
52 
51 
53 
50 
IE ---- R 
SE DE 
C6 06 001E 
a, 26 001, 
aa D2 
75 lD 
81 lE 0000 
75 05 
50 
ES 0832 R 
sa 
C6 06 0002 
ao OE 0002 
ao FC 01 
H 15 
ao FC 03 
74 lO 
F7 06 0000 
75 28 
f7 06 0000 
H 03 

R 01 
R 

R DO 

R 10 
R ao 

R 0001 

R 0002 

~-6 • DASHED I"AGE I 
1 • UNDER5CORE l"AGE I 

I 8 • FEED VALUE I 

,---------------------------------------------------------------------, Y_YALUE DI lEH ; , LPI (UPPER> 
DI OFFH,OFFH,Of8H 

l 

DI Of8H,03FH,OFOH 
DI 080H 
DI 7 
DI !EH I , LPI (LOWER> 
DI OFFH,OFFH,OFFH 
DI OOfH,OFCH,OlFH 
DI oaoH 
DI 7 
DI UH I 5 LPI (UPPER) 
DI OFFH,OFOH,OOOH 
DI OFCH,030H,000H 
DI O 1 OH 
DI , 
DI UH I 5 LPI <LOWER) 
DI OFFH,OFFH,OFFH 
DI 03FH,OFCH,OlFH 
DI OIOH 
DI , 
DI 1,H I 6 LPI !UPPER> 
DI OFCH,OOOH,OOOH 
DI OF8H,ODOH,OOOH 
DI 002H 
DI 2 
DI 1,H I 6 LPI ILOWERJ 
DI OFFH,OFFH,OFFH 
DI OOFH,OFCH,01FH 
DI 002H 
DI 2 
DI 1 OH l 7. 5 LPI (UPPER) 
DI OOOH,OOOH,OOOH 
DI OOOH,OOOH,OOOH 
DI 00 lH 
DI 0 
DI 10H I 1. 5 LPI <LOWER> 
DI OFFH,OFFH,OFFH 
DI OFDH,OFFH,OOFH 
DB 001H 
DB D 

--------------------------------------------------------------------: HORIZONTAL GRID COHTROL VALUES 
0 : KEY 
1-l : DASHED I"AGE 
4 • HORIZONTAL SIZE 
5 : SPACE BETWEEN CHARACTERS 

,--------------------------------------------------------------------i H VALUE DB 90H l 10 CPI 
- DB OFCH, OOFH, OCOH 

DI 18 
DI 6 
DB 7&H 
DB DF8H,03EH,ODOH 
DB 15 

12 CPI 

Da , 
DB 6CH 
DB OF8H,07CH,OOON 
DB 1l 
DB l 
DB 60H 
DB OFOH,OFOH,OOOH 
DI 12 

15 CPI 

TAILE EHDP 
DB 1 

,---------------------------------------------------------------------, I "AIH ROUTINE ; 
1--------------------------------------------------------------------J 
PRINTER_{~! PROC FAR I INTERRUPTS BACK OH 

100, 

110, 

PUSH DS l SAVE lEOISTERS PUSH ES 
PUSH SI 
PUSH DI 
PUSH IP 
PUSH DX 
PUSH ex 
PUSH ax 
PUSH AX 
"OY Sl,DSEGrl 
"DY DS,51 
"OY 5TATUS17,1 
"OY SPSAYE,SP 
OR DX,DX 
JHZ HO USE 
C"P PRTHTER__ID,O 
JHE 100 
PUSH AX 
CAll IHITI 
POP AX 

~~v :~i~:~:~gg~:~:::~~~cT 
C"P AH,l 
JE PTRI 
CMP AH,3 
JE PTRl 
}~~T ;~~~TER_ID,1 

}~ST ~~~~~SR_ID,2 
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l SET PROGRESS FLAG ON 
I SAYE STACK POINTER 
I CHECK PRINTER CLASS 

IMPROPER DEVICE --RETURN-
CHECK PRINTER-ID 

l AVAILABLE 
I IHITIALIZE 

SET SELECT TO RETURN COOE 

I IF !HIT 15 REQUIRED, 
1 JUMP TO PTRI ROUTINE DlkECTlT. 
I IF STATUS 15 REQUIRED, 
I JUMP TO PTRI ROUTIHE OlkECTlT. 
I CHECK PRINTER IYPE-1 

I CHECK PRINTER TYPE-2 
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OOAC Et 0136 R 
OOAF C6 06 0002 R 
an, ao Z6 oooz R 
an, 
0019 5& 
001• .. Z6 oooz R 
OOH C6 06 OOlE R 
OOCl 51 
OOC' 59 
OOC5 5A 
IOC6 5D 
UC7 5F 
aoca 5E 
ooct 07 
IDCA IF 
IICI CF 

aocc 0A E, 
OOCE H lZ 
00D0 FE cc 
~002 74 ll 
0004 FE cc 
OOD6 74 3t 
onoa FE cc 
000• 74 3C 
oooc FE cc 
GODE H 3D 
ODED FE cc 
OOEZ 74 3E 
00£4 FE CC 
IOU 74 II 
DOU FE CC 
OIEA H H 
OOEC FE CC 
ODEE 74 11 
GGFO FE CC 
oon HOC 
oaF, FE CC 
OOF6 H 08 
OOF& FE CC 
OOFA H 30 
IGFC FE CC 
OOFE 74 l1 

1111 El 17 

IIOZ C6 U ODID R 
0107 El OUF R 
OIU El AD 

IIOC ea 0832 R 
IIOF El Aa 

1111 3Z DI 
0113 El OF54 R 
1116 El u 
1111 ea OFU R 
1111 El tC 

IUD ea OFDA R 
UZI El '7 

IIZZ C6 06 OOOD R 
1127 El 019F R 
DIZA El ID 

112C El 0417 R 
112F El aa 
1131 El OaFI R 
113' El 13 

1136 0A E4 
Illa 74 33 
013A FE CC 
one 74 35 
OISE FE CC 
0140 74 37 
0142 FE CC 
"" 74 31 110 FE CC 
014& 74 30 
IIH FE CC 
014' 74 lf 
OIH FE CC 
0150 74 Ia 
0152 FE CC 
0154 H 14 
0156 FE CC 
OHi 74 ID 
015A FE CC 
115C 74 OC 
DUE FE CC 
0160 74 oa 
0162 FE CC 
1164 74 ZD 

oa 
EF 

00 

.. 

01 

PTRZ Jl1P 
HO_DEV, 110V 

AHO 
No use, 
RETURN, POP 

110V 
110V 
POP 
POP 
POP 
POP 
POP 
POP 
POP 
POP 
IRET 

RETURH_CODE,PR ERROR ; DEVICE IS INVALID 
RETURH_CODE,OF1H-PR SELECT 

AX 
AH,RETURN CODE 
STATUS17,"D° 
IX 
ex 
DX 
IP 
DI 
SI 
ES 
OS 

- I FUNCTION 15 INVALID 
I SET RETURN CODE 

SET PROGRESS FLAG OFF 
RECOVER REGISTERS 

.---------------------------------------------------------------------1 FOLLOWlHG NAIH BRANCH IS PREPARED FDR PRINTER TYPE-I 
I 

1---------------------------------------------------------------------PTRl: OR AH,AH 
JZ AHO 1 
DEC AH -
JZ AH1 1 
DEC AH -
JZ AHZ 1 
DEC AH -
JZ AH3 1 
DEC AH -
JZ AH4 1 
DEC AH -
JZ AH5_1 
DEC AH 
JZ AHX 1 
DEC AH -
JZ AHX 1 
DEC AH -
t~c :~x_1 
t~c :~x_1 
t~c :~x_1 
t~c !~1

-
1 

1---- A~~! PT:~c7
1

FUHCTION INVALID I 
AHX_l• JMP HO USE 
;---- AH=O PTRI-, PRINT A CODE IH Al 
AHO_!, NOV SIZE_AH,HOR 

CALL C11D_CHK 
Jl1P RETURN 

l AH=O PRINT A CODE IH Al 

AH=l PRINTER IHITIALIZATION 

l AH=Z READ PRINTER STATUS 

I AH=3 READ PRINTER STATUS-II 

AH=4 PRIHT PASS THRU CODE IN Al 

l AH=5 DOUILE SIZE CHARACTER PRINT 

AH=6 IS HOT USED 

AN=7 IS NOT USED 

AH=a IS NOT USED 

l AH=9 IS HOT USED 

l AH=A IS HOT USED 

l AH=I PRINT CHARACTER IN SPECIAL BUFFER 

l AH=C CHAHGE PRINTER CONTROL PARANETER 

; AH=! INVALID FUHCTIDH IS SPECIFIED 
) ----------------------------, ; SET CHARACTER SIZE HORNAL 

1---- AH=! I PTR1 , PRINTER INITIALIZATION I ------------------------1 AH1_1, CALL INITI 
JNP RETURH 

1---- AH=Z I PTR1 : READ PRINTER STATUS INTO AH I -------------------1 
AHZ_t, XOR IL,IL 

CALL STATUS 
Jl1P RETURN 1---- AH=3 I PTRI : READ PRINTER STATUS-II INTO AH I ----------------1 

AH3_1, CALL STATUSZ 
JNP RETURH 1---- AH=4 I PTRI : PRIHT PASS THROUGH CODE IH AL I-----------------, 

AH4_1, CALL FIRE 
JNP RETURH 

1---- AH=5 I PTRI : DOUBLE SIZE CHARACTER PRIHT l -------------------, 
AH5_1t NOV SIZE AH,IAI ; SET CHARACTER SIZE DOUBLE 

CALL CMD_CHK 
JNP RETURN 

;---- AH=I I PTRI , PRINT ATTRIBUTES AND CHARACTERS IN SPECIAL BUFFER I 
AHi_!, CALL ATTR 

JNP RETURN 
;---- AH=C I PTRI : CHANGE PRINTER CONTROL PARANETERS I -------------1 
AHC 1• CALL CHG PT! 

- JNP RETURH 
,---------------------------------------------------------------------, 1 FDLLDWIHG HAIN IRAHCH IS PREPARED FOR PRINTER TYPE-2 I 
; I 

,---------------------------------------------------------------------· PTR2t OR AH,AH 
JZ AH0_2 
DEC A:t 
t~c !~1_2 

t~c :~2_2 

t~c !~3_2 
JZ AH4_2 
DEC AH t~c :~s_2 
t~c :~x_2 
t~c !~x_z 
t~c !~x_z 
t~c :~x_z 
t~c :~x_z 
JZ AHI_Z 
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AH=O PRINT A CODE IN Al 

AH=l PRINTER INITIALIZATION 

l AH=Z READ PRINTER STATUS 

AH=3 READ PRINTER STATUS-II 

1 AH=4 PRINT PASS THRU CODE IN AL 

I AH=5 OOUILE SIZE CHARACTER PRINT 

AH=6 IS NOT USED 

AH=7 IS HOT USED 

AH=& IS HOT USED 

l AH=9 IS HOT USED 

I AH=A IS HOT USED 

AH=I PRINT ATTRIBUTES AND CHARACTERS 



0166 
0168 

016A 

NT 17 

016D 
0170 

0173 
0176 

0!79 
017B 
017E 

OU! 
01a, 

0187 
OIBA 

OUD 
01'0 

0193 
0196 

01'9 
one 
019F 

019F 
019F 
ou, 
DU6 
OIAB 
OUD 
0180 
0183 
0115 
01117 
OIIC 
OICZ 
OJC5 
OIC7 
DIC9 
OICI 
DICO 
OICF 
DIDI 
0 ID] 
OID5 
OIDB 
OIDB 
DIED 
OIE3 
ClEa 
OIE9 
DIEC 
OIFI 
OIFZ 
OIF5 
DIF6 

IIF6 
OIF6 
OIFI 
OIFD 
OIFF 
0201 
0205 
020A 
ozoc 
OZOF 
0212 
0217 
on, 
021c 
D21F 
022~ 
0226 
0229 
D22C 
0231 
0233 
0236 
02l9 
023E 
02~0 
02~3 
02'6 
02'8 

FE CC 
H 2F 

E9 0019 R 

Ea 07FA R 
E9 0089 R 

Ea 0832 R 
E9 DDl9 R 

32 DB 
Ea OF54 R 
E9 DDl9 R 

E& OF'1 R 
Et 0019 R 

Ea OFOA R 
E9 DDl9 R 

Ea 0316 R 
E9 DOU R 

ea OAB7 R 
E9 DOU R 

Ea 0979 R 
Et 0Dl9 R 

F6 06 ooze 
75 JD 
F6 06 ooze 
74 06 
Ea OIF6 R 
EB 43 90 
3C 1B 
75 OE 
ao OE ooze 
C7 06 0020 
El 31 90 
3C ao 
76 DC 
3C 9F 
76 OE 
3C DF 
76 04 
lC FC 
76 06 
Ea OJD9 R 
El U 90 
ao oe ooze 
El 06 90 
ao 26 ooze 
50 
Ea 04F6 R 
ao OE 0009 
58 
ea 0453 R 
Cl 

R ao 
R Dl 

R 01 
R 0001 

R ao 
It 7F 

It II 

u lE 0020 R 01 
75 °' 3C II 
H 56 
FF 06 0020 R 
al 3E 0020 It D2 
75 06 
Ea 0253 R 
EB 46 90 
&3 3E 0020 ROS 
75 06 
EB 0287 R 
EB l9 90 
Bl 3E DOZO R H 
75 06 
ea 03]8 R 
El 2C 90 
33 3E 0020 R 05 
75 06 
Ea 0368 R 
EB IF 90 
F6 06 002D R 01 
74 06 
ea D57C R 
El 12 90 
F6 D6 DOZD R 02 
H 06 

AH 
;----

DEC 
JZ 

AH=? AHC 2 J AH=C CHANGE PRINTER CONTROL PUAftETUS 
PTR2 7 FUNCTION INVALID) ------------------------------, AHX_2, 

;---- JMP 
AH=O NO_USE J AH=? INVALID FUNCTION IS SPECIFIED 

PTR2 1 PRIHT A CODE IN Al l ----------------------------, 

AH0_21 CALL CHARO 
JHP RETURN 

;---- AH=! C PTR2 , PRINTER INITIALIZATION ) ------------------------1 AH1_2, CALL !HIT! 
JMP RETURN 

;---- AH=2 C PTR2 , READ PRINTER STATUS INTO AH > ----------------, AH2_2: XOR IL, BL 
CALL STATUS 
JMP RETURN 

;---- AH=l C PTR2 READ PRINTER STATUS-II INTO AH) --------------1 AHl_Z: CALL STATUSZ 
JHP RETURN 

;---- AH=\ C PTR2 . PRINT PASS THROUGH CODE IN AL > -----------------1 AH\_2, CALL FIRE 
JMP RETURN 

;---- AH=5 C PTRZ , DOUBLE SIZE CHARACTER PRINT ) - ---------1 AH5_21 CALL CHARS 
JHP RETURN 

;---- AH=B C PTR2 PRINT ATTRIBUTE AHD CHARACTER IN SPECIAL IUFFER) AHl_2: CALL ATTR 
JMP RETURN 

1---- AH=C C PTRZ CHANGE PRINTER CONTROL PARAMETERS > -------------, AHC_Z1 CALI CHG PTZ 
JHP RETURN 

PRINTER_IO EHDP 
,-- CMO_CHK ----------------------------------------------------------; ; CHECKS A CODE JUST RECEIVED, AHO RECOGNIZES IT AS A COHIIAHD OR J 
J A DATA. I 

,--------------------------------------------------------------------. CIID_CHK PROC HEAR 
TEST FLGl,TWO_IYTE_FLG 
JNZ A51 l Al 15 SECOND IYTE OF TWO IYTES CODE 1 

A21 t 

A\t 

Aills 

AS: 

A51, 
A61 

TEST FLGI.ESC_FLG 
JZ A21 
~~~ L ::~loo 
CMP AL, IIH 
JHE H 
OR FLGl,ESC_FlG 
110V CDDEH, I 
JHP ARET 
CHP AL ,UH 
JIE HI 
Cl1P AL, 9FH 
JBE A5 
CHP Al, ODFN 
JIE AH 
Cl1P AL,OFCH 
JIE A5 
CALL SIHGL E 
JHP ARET 
DR Fl GI, TWO_BYTE_FlG 
JHP A6 
AHO FLGl,DFFH-TWO_BYTE_FlG 
PUSH AX 
CALL HOD Cl 
DR PRIHT_HDDE,EVEH_PR_FLG 
PDP AX 

ESC SEQUENCE 15 IN PROGRESS! 

JUIIP TD ESC SEQ ANALYSE ROUTINE 

"ESC" ? 

SET "ESC" RECEIVED INDICATOR 
SET COOE COUNTER: I 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
♦ ♦ 
♦ CHECK LEGALITY OF 15T CODE OF+ 
♦ ♦ 
+ TllO BYTES CODE + 
♦ ♦ 
♦ ♦ 
+++ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
OTHERS ARE SINGLE CODES 

SET TWO BYTES CODE INDICATOR 

RESET TWO BYTES CODE INDICATOR 

FORCE INTO CHARACTER IIODE 
SET CHARACTER NODE 

CALL CHll_BUF 
ARET I RET CODE 15 STORED IH IUFFER 
Cl1D_CHK ENDP 

;-- ESC COD ---------------------------------------------------------1 
I CHECKS CODE CDUHTER OF UC-SEQUENCE, AND TRANSFERS CONTROL TO J 
J ANALYSE ROUTINE ACCORDING TD COUNTER VALUE. I 
J J 
J---------------------------------------------------------------------1 ESC_CDD PROC NEAR 

CHP CO DEN, I • IN CASE OF CONTINUOUS "Esc•s 
JHE 151 ♦ ARE RECEIVED, OHL Y FIRST 
CMP AL, I BH CHECK AL 15 DUIIHY "ESC" 
JE BRET IGNORE 
INC CODEN CODE COUNT IHCREllENT 
CHP CODEH,Z CODE COUNT > 2 l JHE BS2 
CALL BIOO 

ISi, 

JHP BRET 
Cl1P CODEH,l 
JNE 151 J CODE COUNI = ] ! 
CALL 1200 
JHP BRET 
CMP CODEH,4 
JNE 154 

153, 
l CODE COUHT • 4 l 

CALL HOD 
JHP BRET 
CHP COD EN, 5 
JNE ass 

BS4• 
J CODE COUNT• S ! 

CALL 1400 
JHP BRET 
~~ST ,~~2,X!_FLG I ESC XI 15 IN PROGRESS l 
CALL DU 
JHP BRET 
TEST FLG2,X2_Fl0 
Jl 802 

IO!t J ESC X 2 IS IN PROGRESS 1 
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♦ 
♦ 
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024D 
0251 
0253 
OZ5' 
02H 
0251 

0251 
OZ51 
025A 
023C 
OZ61 
D26< 
DZU 
02'1 
OZ&D 
0272 
0215 
0277 
027' 
OZIE 
OZIJ 
02&6 
DZII 
DZU 
OZ&f 
DZ92 
0294 
029' 
D29& 
0294 
029C 
029E 
DZAD 
DZAZ 
DZH 
12A6 
OZA& 
OZU 
OZAD 
0212 
1215 
DZH 
1211 

t211 
1211 
DZIC 
OZIE 
12C3 
02C5 
OZCI 
OZCI 
OZCE 
1200 
1202 
12D1 
OZD6 
1204 
020A 
OZDC 
OZDE 
OZEI 
12E2 
IZEI 
02E6 
OZEI 
IZU 
02EC 
IZEE 
OZFO 
02F2 
12F4 
02F6 
02F9 
OZFE 
0301 
0306 
0309 
030E 
0311 
OJI& 
0319 
Ol!E 
0321 
032& 
Ol29 
032E 
OH! 
0336 
Oll9 
OllA 
OHi 

1331 

Ea 05D5 I 
El U 91 
El 01 90 
90 
Cl 

3C 25 
75 oa 
ID OE ooze R oz 
El 53 90 
lC 51 
15 OD 
C& 06 OOOC I 01 
ID 26 ooze R FE 
El IZ 90 
lC 50 
15 OD 
C6 06 OOOC R OD 
IO 26 DOZC R FE 
El ll 90 
lC 16 
IS oa 
IO DE DOZC R D4 
El 25 9D 
lC 21 
14 17 
3C 29 
H l3 
3C IF 
71 Of 
lC 5D 
14 01 
lC 53 
H 11 
lC 56 
H 13 
El 0, 90 
aD 26 IOZC I FE 
El DZ 90 
90 
Cl 

F, " ,azc R DZ 
75 ID 
Fl °' otzc R DI 
75 Dl 
El 12 9D 
AZ 0022 R 
El 60 90 
lC 31 
11 21 
lC 32 
H ZI 
lC l3 
11 ZF 
lC 35 
11 ll 
lC 36 
11 31 ,c 39 
H ll 
lC H 
H lf 
lC la 
H ll 
lC 42 
11 lf 
lC 55 
H ll 
El II 90 
ID DE DOZD I 01 
El lA 9D 
10 OE DOZD R 02 
El 32 90 
aD OE 002D R DI 
El ZA 90 
10 DE ODZD R 01 
El 22 90 
ao DE 002D I 10 
El IA 90 
ao DE DDZD R 20 
Ea IZ 9D 
ao DE DOZD R IO 
El OA 90 
10 26 0D2C R FC 
El OZ 90 
90 
Cl 

Olli F' D6 DDZD R 7F 

CALL 
JrlP 

aaz, JNP 
ER RTHl,HOP 
IRfT: RET 
ESC_COD ENDP 

0%2 
BRET 
ER_RTNI 

,-- 1100 -------------------------------------------------------------, l ANALYSES SECOHO CODE OF ESC SEQUEHCE. l 

ino PROC HEAR -------------------------------------------- l 

II: Cl1P Al.25H CHECK Al="PERCEHT• JHE Ill 
~~p :~~~TX_FLO 

llh Cl1P AL. 51H 
JHE 112 
110V SIZE_ESC,IAI 
AHO FLGl,OFFH-ESC FLG 
JrlP IIRET -
CrlP Al,5DH 
JHE 113 
rlDV SIZE ESC,HOR 
AHO FLGl~OFFH-ESC FLG 
Jl1P 11RET -au, Cl1P Al,~6H 
JHE Ill 

114• 

OR flGl,F FLG 
JrlP 11RET -
CNP Al ,ZaH 
JE 115 
Cl1P Al, 29H 
JE 115 
CIIP Al .~FH 
JE 115 
Cl!P Al, 50H 
JE 115 
CrlP Al, SlH 
JE 115 
CrlP Al, 56H 
JE 115 

115• 
JrlP ER_ll 
AHD FLGl,DFFH-ESC FLG 
JrlP IIRET -

ER_II r HOP 
11RET: RET 
1100 EHOP 

l SET •x• RECEIVED INDICATOR 

1 CHECK AL="POUHD" 

l SET CHAR. SIZE TO DOUBLE 
RESET "ESC• INDICATOR 

CHECK Al="VERTICAL BAR" 

SET CHAI. SIZE TO NORNAL 
I RESET •Esc• INDICATOR 

CHECK Al="F" 

SET "F" INDICATOR 

CHECK AL="<" 

J CHECK Al="l" 

CHECK Al =•o• 

CHECK AL="P" 

J CHECK AL="S" 

CHECK u=•v• 

l RESET •esc• RECEIVED INDICATOR 

;-- 1200 -------------------------------------------------------------, ANALYSES THIRD CODE OF ESC SEQUEHCE. l 
.---------------------------------------------------------------------J 1200 PROC HEAR 
12r TEST flGl,X_FlG 

JHZ 1201 
~~~T =~~1,F_FLG 

121 r 
JrlP ER_BZ 
rlOV HI, Al 
JrlP IZRET 

1201, Cl1P Al, l!H 
JE BZOZ 
CrlP Al, lZH 
JE 1203 
CrlP Al, 3lH 
JE 1201 
Cl1P Al,l5H 
JE 1205 
C11P Al, 36H 
JE 12D6 
Cl1P Al, 39H 
JE B207 
Cl1P Al,31H 
JE BZDI 
Cl1P Al, 31H 
JE 120! 
Cl1f Al, IZH 
JE 1209 
CrlP Al, SSH 
JE 12D9 
Jl1~ ER_IZ 
OR FLGZ,XI_FLG 
Jl1P IZRET 

12DZr 

DR FLGZ,%2_FlG 
Jl1P BZRET 

B2D4: DR FLGZ,X3_FLG 
Jl1P IZRET 

1205, OR FLGZ,X5_FLG 
Jl1P BZRET 

1206: OR FLGZ,X6_FLG 
JrlP BZRET 

12071 OR FLGZ,%9_FLG 
JrlP IZRET 

IZDI: OR FLGZ.IGN_FLG 
Jl1P BZRET 

120,r AND FLGl,DFFH-X_FLG-ESC_FLG 
JNP IZRET 

ER 12: HOP 
IZiET, RET 
IZDD EHDP 

"X" RECEIVED ! 

"f" RECEIVED? 

Al IS NI VALUE I IF "f" RCVD) 

Al IS "1" ? 

AL IS "Z" ? 

AL IS "3" ! 

Al IS "5" ? 

I Al IS "6" ! 

AL IS •t• t 

Al IS .. , .. 't 

AL IS "I" ? 

AL IS "U"? 

OTHERS ARE ILLEGAL 
SET "XI" INDICATOR 

SET •xz• INDICATOR 

SET "%3" INDICATOR 

SET •x5• INDICATOR 

SET "XI" INDICATOR 

SET "X9" INDICATOR 

SET C01111AHD IGNORE INDICATOR 

RESET •x• & •Esc• INDICATOR 

.-- 1300 -------------------------------------------------------------1 l AHAL YSES FOUTH CODE OF ESC SEOUEHCE. l 
• l ,---------------------------------------------------------------------1 
llOD PROC HEAR 
ll, TEST FLGZ,7FH l Xl,2,3,5,6,9 110DE IN PROGRESS ? 
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0340 74 06 
0342 AZ 0022 R 
03'5 EB 23 90 
OH& F6 06 ooze R 04 
034D 74 10 
034F AZ 0023 R 
0352 &A 26 0022 R 
0356 Al 0024 R 
0359 ea 07CO R 
03SC EB oc 90 
03SF F6 06 002D RO 
0364 75 04 
0366 EB 01 90 
0369 90 
036A C3 
0361 

0361 
0361 F6 06 002D R 40 
0370 74 OD 
0372 ao 26 ooze R Ft 
0377 ao 26 002D R IF 
OHC EB SA 90 
037F AZ 0023 R 
03&2 &A 26 0022 R 
0316 A3 0024 R 
03&9 F6 06 002D R 01 
Dl&E 74 06 
0390 ea 0494 R 
0393 EB 43 90 
0396 F6 06 002D R 02 
0391 74 06 
039D EB 0494 R 
03AO El 36 90 
03A3 F6 06 002D R 04 
oua 74 06 
03AA ea 052F R 
OlAD EB 29 90 
0310 F6 06 002D R oa 
03&5 74 06 
0317 ea 073& R 
031A El 1e 90 
031D F6 06 002D R lD 
03C2 74 06 
03C4 EB 06EF R 
03C7 EB OF 90 
OlCA F6 06 002D R 20 
03CF 74 06 
0301 EB 07&E R 
03D4 El 02 90 
03D7 90 
03D& Cl 
03D9 

03D9 
03D9 3e la 
03D1 H IF 
03D0 3e 0A 
03DF 74 21 
01£1 3e oc 
03E3 74 31 
03£5 3e lC 
03E7 74 56 
ue, le OD 
OlEI 74 65 
OlED le oa 
03EF 74 '1 
03Fl 3e 11 
03Fl H SD 
03F5 3e 13 
03F7 74 59 
03F9 El 4A ,0 

03FC ea 08El R 
03FF El 51 9Q 

0402 ea 047D R 
04U 51 
0406 33 C9 
o~oa OA OE 0026 R 
Q~OC 75 02 
O~OE II 01 
0410 10 0A 
O~IZ ea OFOA R 
O~IS EZ F9 
0~17 59 
0418 e6 06 ooo, R 00 
041D El 33 90 

0420 ea 047D R 
042) 10 II 
0~25 ea OFOA R 
0428 10 32 
o~zA EB DFOA R 
0~2D 10 oc 
042F ea OFOA R 

JZ 131 110V Hl,AL l AL IS Hl VALUE Jl1P llRET 
Ill• TEST FLGl,F FLO l "F" "DOE IH PROGRESS 1 JZ 132 -

110V H2,AL I AL IS H2 VALUE 11DV AH,Hl 
110V H1H2,AX HIH2 VALUE GEH CALL FEM I CALL ESC-F E11ULATIOH RDUTIHE Jl1P l°JRET 

132• TEST FLG2, IGH FLG IGNORE INDICATOR OH ? JHZ 13RET - RETURN 
Jl1P ER_Bl 

ER 131 HOP 
B3RET, RET 
1300 EHDP 
,--8400 ·---------------------------------------- --------------ANALYSES FIFTH CODE OF ESC SEQUENCE • 

. ---------------------------------------------------------------------1400 PROC HEAR 
141 TEST n~2,IGH_FLG IGNORE INDICATOR OH 1 

JZ 
AHO FLGL,OFFH-ESC_FLG-X_FLG l RESET "ESC" I "X" INDICATOR AHO FLG2,0FFH-IGH_FLG l RESET IGNORE INDICATOR 
Jl1P l4RET 

Ula 110V H2,AL AL 15 HZ 
110V AH,Hl 
110V HINZ,AX HIHZ VALUE GEH 
TEST ngz,Xl_FLO "Xl" IS IN PROGRESS 1 JZ 
CALL 
Jl1P 

XIX2 E11 
14RE'f 

l CALL Xl %2 E!IULATIOH ROUTINE 
142, TEST 

JZ :t~z. X2_FLG l "X2" IS IH PROGRESS ? 

CALL X1X2 El1 
JMP 14REf 

CALL Xl %2 El1ULATIOH ROUTINE 
143, TEST n~2,X3_FLG JZ 

l "Xl" IS IH PROGRESS ? 

CALL Xl_E11 l CALL X3 EIIULATION ROUTINE J11P 14RET 
14111 TEST ng2,xs_FLG 

JZ 
"X5" IS IN PROGRESS? 

CALL xs_e11 CALL XS El'IULATIOH ROUTINE Jl1P 14RET us, TEST =~~2,X6_FLG "X6" IS IH PROGRESS? JZ 
CALL X6_El1 
Jl1P 14RET 

CALL u El1UlATIOH ROUTINE 
146, TEST ~~:~~X9_FlG l "X9" IS IH PROGRESS ? JZ 

CALL X9 E11 CALL X9 EIIULATIOH ROUTINE Jl1P 14l!ET 
ER 141 HOP 
Ul!ET I RET 
1400 EHDP 
;-- SINGLE ----------------------------------------------------------1 
; ANALYSES OHE IYTE CONTROL CODE WHICH INCLUDES l 

CANCEL, CARRIAGE RETURH, LIHE FEED, FORM FEED, SPACE. Del QR DC3. 
I ----------------------------------------------------------------------1 SINGLE PROC HEAR 

CI\P AL, 18H 
JE Cl "CAN"? 
Cl1P AL,OAH 
JE C) 

"lF" ! 
Cl1P AL,OCH 
JE C4 
Cl1P AL,ICH 
JE CS 
Cl1P AL,ODH 
JE CRET I "CR" ? 
Cl1P AL,08H 
JE CRET 
Cl1P AL, UH 
JE CRET J "DCl" l 
Cl1P AL. 13H 
JE CRET 
Jl1P C6 l JUN TO ONE IYTE CHR CODE 

1++++++++ ♦ +++ ♦♦++ ♦ ++++++ ♦++++++++++++++++ CANCEL+++++++++++++++++++++ 
Cl, CALL RESET 

Jl1P CRET 
1++++ ♦♦♦ ++++ ♦ + ♦ +++++++++++++++++++++++++ LINE FEED+++++++++++++++++++ 
CS, CALL PRIHT2 

PUSH ex 
XOR ex.ex ~:z g~jLF_tT 

CSli 
110V CL,I 
110V AL,OAH 
CALL FIRE 

Cl21 
LOOP Cll 
POP ex 
~~~ ~:i~T_110DE,O 

1tLEA1t ex 
l CL=D ! 

RESET PltIHT "ODE 
1+++++ ♦ ++t ♦♦tttt+++++++++++++++++++++++ ♦ + FORN FEED++++++++++++ ♦ +++++ 
C41 CALL PRINTZ 

110V AL,IIH 
CALL FIRE 
110V AL,32H 
CALL FIRE 
110V AL,OCH 
CALL FIRE 
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0432 10 11 
0414 El OFU R 
0411 10 30 
0439 El DFU R 
U3C El 14 90 

043F El 065F R 
0442 Ea OE 90 

1445 5D 
D446 El DH6 R 
D449 go OE 0009 R 11 
•••E 51 o~,F El 0453 R 
0452 C3 
003 

1453 
1453 5, 
1454 53 
0455 al 3E OIOE R lC 
0.5A 11 IE 
045C II 16 OOOE R 
0060 aa ,. OOlO R 
o•" u IE OOOC R 
0461 u 1E ODDD R 
DHC aa 9C 0190 R 
0'10 32 FF 
0'12 DI IE OOOE R 
041' FF H OIOE R 
OUA 51 
••11 5E 
1'1C C3 
047D 

IOD 
0'10 F6 H 000 R 01 
0412 15 oa 
D41\ F6 o, on, ROZ ou, 15 05 
o•aa C3 
0\SC El DUl R 
OUF C3 
0\90 Ea OU9 R 
103 C3 

"" 

004 
004 ll DOZ4 R 
101 3D OIGD 
OOA H •f 
DOC 5D 
049D El D515 R 
DUO II DE ODO, R 12 
6H5 U 26 OD2E R EF 
IHl C6 06 0021 R 01 
DHf 51 
DUO f6 D6 002D R 12 
005 H DC 
001 C6 " OD2' R oz ooc go 26 OOZE R DF 
UCJ DI ED 
UCl 3D 0\60 
UC6 76 Dl 
uca II DHI 
uca Al 0029 R 
14CE 5l 
OHF 51 
14DD II OHO 
0\D3 U DE 1111 R 
0\D7 Dl Cl 
D\D9 ll D9 
14D1 13 06 
0\DD 21 IE ODID I 0\EI II Cl 
0\E3 H 
DH, 51 
OH5 El OE&& R 
OHa 0 01 9D 
DIEi ao 26 1ozc R FC 0\FD II 26 ODZD R fC I\F5 Cl 
I\F, 

MOV. AL, UH 
Cl LL FIRE 
MOV ll,3DH 
CALL FIRE 
JIIP CRET 

I THIS SEQUEHCE SETS LIHE FEED 
PITCH FOR ORDINARY USIHG 

VALUE OF OHE-HIHTH-IHCH 

rt+++++++++++++++++++++++++++++++++++++++ FIXED LENGTH l"AGE TX+♦ + ♦++ 
C5, CllL FS Ell 

JMP CRlT , ....................................... . OHE BYTE CHARACTER+++++++++ 
SAVE AX C61 PUSH AX I 

CALL 110D_Cl 
DR PRlHT_IIODE,EVEH Plt__FLG 
POP AX -

CRET, ~~~L CHR_IUF 
SINGLE EHDP 

FORCE IHTO CHARACTER IIODE 
I SET CHARACTER IIODE 

RECOVER AX 
STORE SPACE TO CHR BUFFER 

;-- CHR IUF ----------------------------------------------------------1 STORES A RECEIVED CHARACTER CODE IHTD CHARACTER BUFFER 
I AHD INDICATES CHARACTER SIZE INTO ATTRIBUTE BUFFER. cHi:.iuF-PROC ____ HEAR _________________________________________________ _ 

PUSH Sl SAVE SI 
PUSH IX SAVE IX 
CMP CCP,7CH IF OVER, IGNORE THE CODE 
JA WI 
MOY SI,CCP 
IIOV CODE_IUFFER(Sll,AL 

~~v :t:~l~~=~~c 
IIOV ATTR_IUfFER(Sil,IL 
XOR IH,IH 
ADD CCP, IX 
IHC CCP 
POP IX 
POP SI 
RET 

CHR_IUF EHDP 

CHAR, CODE TO BUFFER 

CHECK DOUBLE SIZE CHAR. 

SIZE ID TO BUFFER 
CLEAR IH 
ADJUST CURRENT CHAR. 
IHDICATOR INCREMENT 
RECOVER IX 
RECOVER SI 

POSITION 

1-- PRIHT2 -----------------------------------------------------------, ; ACTIVATES SECOHDARY PRIHTIHG. I 
IH CHARACTER IIODE , CALLS CHARACTER PRINT ROUTINE 
lH GRAPHIC IIODE , CALLS LOW PART PRIHT ROUTINE 

,---------------------------------------------------------------------; PRIHTZ PROC HEAR 

XXla 

xxz, 

TEST PRIHT_IIODE,EVEH_PR_FLG 
JHZ XXI 
~~~T ~~~HT_IIODE,LOW_PR_FLG 
RET 
CllL 
RET 
CALL 
RET 

PRINT 

LOW_PllT 

PRINTZ EHDP 

I CHARACTER IIODE? 
NO 
GRAPHIC l'IODE ! 
HO 
FIRST CHARACTER 
CALL CHARACTER PRINT 

CALL LOW PART PRINT 

1---- XIXZ Ell --------------------------•-----------------------------1 ; CHECKS TRAHSIIIT DATA COUNT OF ESC-Xl OR ESC-XZ SEQUENCE I 
AND CONVERTS TO ESC-L I . I 

~~;Z_Ell ~~~C ~~~~lHZ • ---- l 

DI• 

Dl• 

05, 

CMP AX,0 TX COUNT : 0 ! 
JE D6 If ZERO THEN GOTO END 
PUSH AX SAVE AX 
CALL 1'10D_CZ INTO GRAPHIC IIODE DK f 
OR PRINT MODE, LOW PR FLG IHTO GRAPHIC MODE 
AHD FLG3,DFFH-SL_FUL]LG RESET SLICE FUlL FLAG 
IIOV Ill 1'10D I DEFAUlT IMAGE l'IODE ESCXI 
POP AX- • RECOVER AX 
TEST FLGZ,XZ_FLG ESC~2 lCTIVE ! 
JZ D3 
HOV IH_l'IOD,Z 
AND FLG3,0FFH-IAI_FUL_FLG 
SHL AX,J 
CMP AX,l'IAX 
JIE D4 
l'IOV AX,IIAX 
l'IOV FS_H,AX 
PUSH ax 
PUSH ex 
110V IX,IIAX 
110V ex. CSP 
ADD ex. AX 
CNP ax.ex 
JAE D5 
SUB IX,CSP 
HOV AX,IX 
POP ex 
POP IX 
CALL ESCL 
Jl!P 01 
AND FLGl,OFFH-ESC FLG-X_FLO 
AND FLG2,0FFH-Xl.1LG-XZ_FLG 

1 ll'IAGE MODE SET TD ESCXZ 
RESET SECOND SLICE FULL FLAO 
TX COUNT TO DOUBLE SIZE 
TX COUNT OVfR 1120 ? 
IF HOT, JUMP 
FORCE COUNT SET TO 1120 
STORE HINZ VALUE FOR FS 
SAVE IX 
SAVE ex 
SET l'IAX. SLICE POSITION 
GET CURRENT SLICE POSITION 
CALCUllTE NEXT FINAl SLICE POSITION 
COMPARE MlX. AND HEXT FINAL 
IF MAX IS HOT lESS, JUl'IP 
CALCULATE CORRECT COUHT 
CORRECT COUNT SET TO AX 
RECOVER ex 
RECOVER ax 
CAlL ESC·L OUT SUI. 
RETURH 
RESET ESC IX FLAD 
RESET XI I XZ FLAD 

D7, RET 
XIXZ Ell EHDP 
,-- ROD Cl -----------------------------------------------------------, CHECKS CURRENT PRIHT IIOOE, AHD If GRAPHIC IIOOE IS ACTIVE, I 

FORCES LOW PART OF GRAPHIC ll'IAGE OUT TO PRINTER AND I 
I FORCES INTO CHARACTER HOOE. I 
I I 

.--------------------------------------------------------------- - J 
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o•F6 
o•F6 
04FB 
04FD 
0500 
0505 
0507 
05DA 
050C 
050F 
0511 
0514 
0515 

0515 
OS15 
051A 
OSlC 
051F 
0524 
0526 
0529 
U211 
052E 
DS2F 

DS2F 
05ZF 
0533 
0536 
0538 
053C 
053E 
G53F 
0542 
0543 
o5•• 
0547 
os•a 
os•A 
os•D 
054F 
05H 
0557 
0559 
IBC 
055E 
0561 
0563 
056' 
15U 
0561 
056E 
0571 
0576 
05711 
057C 

F6 06 0009 R 
74 17 
E8 0699 R 
ao 26 0009 R 
BO OD 
Ea OFOA R 
BO OA 
E8 OFOA R 
BO OA 
E8 OFOA R 
Cl 

F6 06 0009 R 
H 12 
Ea OAA7 R 
&O 26 0009 R 
BO OD 
E& OFOA R 
BO DA 
Ea OFOA R 
Cl 

&II OE 0024 R 
113 F9 00 
76 39 
81 Ft 0460 
77 33 
51 
Ell 0515 II 
59 
Al 0010 R 
50 
SE 
03 Cl 
30 0460 
77 17 

02 

FD 

01 

FE 

&D OE 0009 R 02 
A3 0010 R 
811 Cl 
E& 0 EIIII R 
110 00 
EB OFOA R 
E2 Ft 
EB OC 90 
E& 0699 R 
BO OD 
Ell OFOA R 
EB 01 90 
110 26 002C II FC 
&Oz, 002D R Fl 
C3 

81 OE 0020 R 
83 E9 05 
F7 Cl 0001 
74 211 
F6 06 002E R 11 
75 '' FF 06 0010 R 

11DD_Cl PROC KEAR 
TEST PRIHT_110DE,LOW PR FLO 
JZ CIEHD - - I GRAPHIC 110DE I 
CALL LOW PRT ; CALL LOW PART PRIKT 
AHO PRIHT _NODE, OFFH-LOW PR FLG I RESET GRAPHIC 110DE 
NOY AL. OOH - - , FORCE CR + LF OUT TG PRINTER 
CALL FIRE 
PIOV AL,OAH 
CALL FIRE 
NOV AL,OAH 
CALL FIRE 

CIEHD• RET 
110D Cl EHDP 

-PIDD C2 -----------------------------------------------------------1 ;--
CHECKS CURREHT PRIHT PIDDE, AND IF CHAR CATER 110DE 15 ACTIVE, : 

FORCES CHARACTER DATA OUT TO PRIHTER AND I 
FORCES INTO GRAPHIC NODE. , 

I 
:---------------------------------------------------------------------; 1100 C2 PROC HEAR 

- TEST PRIHT_PIODE,EYEN PR FlG 
JZ C2EHD - -

I CHARACTER ftODE ! 

CALL PRIHT ; CALL CHAR. PRINT ROUTINE 
AND PRIHT_PIODE,OFFH-EYEH PR FLG : RESET CHARACTER ftOOE 

AL,ODH - -,FORCE CR + LF OUT TO PRINTER 1'10V 
CHL FIRE 
PIOV AL,OAH 
CALL FIRE 

C2EHD, RET 
1'10D C2 EHDP 
·---X3 EPI -----------------------------------------------; EMULATES ESC-X3 C HORIZONTAL SKIP ), AND 
: CONVERTS ESC-X3 TO ESC-L ♦ HULL DATA • 

=----------------------------------------------------------------t3_Eft PROC NEAR 
IIOV CX,NIN2 
tl'lf" ex, o 
JIE H33 
Ct'\P CX,11AX 
JA NH 
PUSH ex 
CALL PIOD_C2 
POP ex 
NOV AX,CSP 
PUSH AX 
POP SI 
ADD AX,CX 
Cl1P AX, 11AX 
JA H22 

GET H1H2 VALUE 
CHECK ZERO 

CHECK < 1121 

FORCE INTO GRAPHIC 110DE 

1 GET CURRENT SLICE POSITION 

ADJUST IUX SLICE POSITION 

OR PRINT IIODE,LOW_PR__FlG 
MOY CSP,All 

INTO GRAPHIC IIODE 

110V AX.ex 
CALL ESCL 

Nllz 110V Al, 0 
CALL FIRE 
LOOP Hll 
JPIP H33 

N221 ~~~L ~~~O~~T 
CALL FIRE 
JPIP H33 

, CALL ESC-L OUT 
: ZERO OUT TO PIUHTEl 
; FOR IIAKIHG IIUHl 

1 CALL LOW PART GRAPHIC PRINT 
l FORCE "Ct• OUT 

AND FLGl,OFFH-ESC FLG-X FLG 
AND FLG2,0FFH-X3_1LG -

RESET "ESC" l •x• INDICATOR 
RESET "Xl" INDICATOR 

RET 
X3_Er'I EHDP 
;-- OXl ------------------------------------------------------------1 : CONTROLS ESC-Xl !IN.I.GE TRAHSPIISSSIOHl DATA STREA11. 1 
I IF DATA COUHT IS ODD, THE DATA IS OUT TO PRINTER, 1 

IF DATA COUNT IS EVEN, THE DATA IS STORED IN IIIAGE IUFFEl FOR LOW : 
PART PRINTING. l 

I ; 

,--------------------------------------------------------------------, DXI PROC HEAR 
PIOV CX,CODEH 
SUI ex. 5 
TEST CX,OIH 
JZ F2 
TEST FLGl,Sl_FUl_FlG 
JHZ H 
INC CSP 

I GET CODE COUHT 
1CALCULATE CORRECT DATA COUNT 
I ex IS ODD HUMBER ' 
l IF EYEH, GO TO Fl 
I CHECK SLICE CGUHT EXCEEDS 1UX 

I UPDATE CSP 

057C 
o57C 
05&0 
05&3 
05117 
05119 
OSIIE 
0590 
0594 
059A 
059C 
059F 
05A2 
05A7 
05A9 
05AE 
05U 
0586 
05111 
0511A 
0511E 
05C2 
o5c• 
osca 
UCA 

81 SE 0010 R a,,o 
77 06 

Cl'1P CSP,HAX 
JA Fl 

1CHECK IIAX POSITION 

Ea OFDA R 
EB 33 90 
F6 06 OQ2E R 10 
75 211 
&O OE 002E R 10 
EB 2~ ,0 
F6 06 002E R 10 
75 OA 
ll F6 
03 H 0010 R 
oa a, OOAO R 
Dl E9 
311 OE 0024 R 
75 0A 
ao 26 ooze R Fe 

Fl• 

f3• 

CALL FIRE 
Jl'1P F4 
TEST FLG3,SL FUL FLO 
JHZ F4 - -
~~p ~~G3,SL_FUL_FLG 

~~~ T ~~Gl, SL_FUL_FlO 
XOR SI,SI 
ADD 51, CSP 
OR IPIAGE_IUFFER(Sll,Al 
SHR CX,l 
Cl'1P CX,HlH2 
JNE F\ 

l Al (DAT Al IS OUT 

l CHECK SL ICE COUNT EXCEEDS IIAX 

: IF EXCEEDS, HT SLICE FULL IND. 

I IF SL ICE POSITION EXCEEDS IIAX. 
l IGNORE FURTHER DATA 
ICLEAR SI 
1 GET CSP TO SI 
l DATA 15 STORED FOR SECONDARY PRINT 
l OEVIDE IY 2 
;REACHED H1H2 COUNT ? 

AND FLGl,OFFH-ESC..FLG-X_FLG l RESET "ESC" l "X" INDICATOR 
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DSCF ID 2, 002D R FE 
05D4 Cl 
05D5 

05D5 
05D5 II DE DD21 R 
05D9 13 E, DS 
D5DC F7 Cl DDDI 
DHD 74 5A 
DSE2 F6 06 DD2E RID 
DSE7 75 75 
D5E9 FF D6 ODID R 
D5ED II SE DOID R 14'1 
D5F3 77 5D 
D5F5 SD 
D5H El DFIA R 
OSF9 51 
D5FA FF 06 DIIO R 
D5FE 11 3E DDIO R 0461 
"" 11 0A 06D6 El DFOA R 
D6D9 FF DE DDlO R 
06DD El 4F 9D 
0610 ID DE OD2E R 20 
0615 FF DE OOID R 
DU9 El 4l 9D 
D61C F6 D6 DD2E R 10 
0621 75 IA 
0,2s ll F6 
0625 Dl 36 DIIO R 
D629 oa 14 DOAO R 
0,20 F6 06 DD2E R 2D 
06l2 75 IE 
0634 46 
06l5 DI 14 DDAO R 
D639 19 36 DDID R 
063D DI E9 
D6lF ll DE DD24 R 
064] 75 19 
0645 ID 26 OD2C RFC 
064A ID 26 002D RFD 
D6H El DD 90 
0652 F, 06 DD2E R 10 
0657 H DS o,s, ID DE ID2E RID 
D65E Cl 
065F 

USF 
065F ll lE 0029 R 10 
06H H 32 
0666 El D515 R 
0669 ID OE 0009 R 02 
066E ID OE ooze RD] 
067] 10 26 OOZE REF 
0671 Al 0029 R 
0671 C7 06 0020 R 0005 
OUI El DEat R 
0614 F6 06 0021 R DZ 
0619 74 DI 
0611 ID DE 002D R 02 
0690 El 06 90 
0693 ID DE 002D R 01 
0691 Cl 
0699 

on, 
0499 10 11 
06'1 El OFU R 
069E ID lO 
DUD El DFOA R 
DUl ID DD 
DUS El OFOA R 
DUI ID DA 
OUA El DFDA R 
DUD Al ODID R 
0610 ll 06 0012 R 
0614 77 03 
0616 Al 0012 R 
0619 lD D46D 
DUC 76 Ol 
061E II D46D 
06Ci SD 
06C2 El DEii R 
D6CS S9 
06C6 ll F6 
D6CI 46 
06C9 IA 14 DOAD R 

AND 
F41 RET 

FLG2,DFFH-Xl_FLG l RESET "XI" FLAG 
DXI ENDP 
,-- DX2 --------------------------------------------------------------1 CONTROLS ESC-X2 (IMAGE TRANSMISSION AHD ENLARGE> DATA STREAM, l 

IF DATA COUNT IS ODD, THE DATA IS our TD PRINTER TWICE, ' 
IF DATA COUHT IS EVEN, THE DATA IS STORED TWICE IN IMAGE BUFFER l 
FOR LOW PART PRINTING. , 

I I . -------~---------------------------------------·, DX2 PROC HEAR 

Gl1 

G2• 

Gla 

G~• 

MOY CX,CODEH GET CODE CDUHT TO ex 
SUI CX,5 CALCULATE CORRECT DATA COUNT 
TEST CX,OIH ex IS ODD HUMBER. JZ G2 . 
TEST FLGl,SL FUL FLG CHECK SLICE COUNT EXCEEDS MAX JHZ GS - -
IHC CSP 
CMP CSP,MAX 
JA G4 
PUSH AX 
CALL FIRE 
PDP AX 
INC CSP 
CMP CSP,MAX 
JA Gl 
CALL FIRE 
DEC CSP 
JMP GS 
DR FLG3,IAI_FUL_FLO 
DEC CSP 
JHP GS 
TEST FLG3,SL FUL FLG 
JHZ Gl - -
XOR SI,SI 
ADD SI,CSP 
OR IHAGE_IUFFERlSil,AL 
]~~T ~~GS,IAI_FUL_FLG 

INC SI 
OR IMAGE IUFFER[Sil,AL 
110V CSP,SI 
SHR ex. I 
Cl1P CX,HIH2 
JHE GS 

;~~ f~g~::~~~=~~~Fr~o-x_FLO 

1~r ~~Gl,SL_FUL_FLG 

UPDATE CSP 
CHECK MAX POSITION 

I SAVE HINZ 

l GET HINZ 
l UPDATE CSP 
l CHECK MAX PDSOTIDH 

DECREHEHT CSP FOR ADJUSTING 
LOW PART DATA CDUHT 

I SET SLICE FULL INDICATOR 
l DECREMENT CSP FDR ADJUSTING 
I LOW PART DATA COUHT 
l IF SLICE POSITION EXCEEDS IIAX. 
; IGNORE FURTHER DATA 
, CLEAR SI 

GET CSP TD SI 
DATA IS STORE IH IMAGE BUFFER 
CHECK SLICE FULL INDICATOR 

UPDATE SLICE POSITION 

CURRENT SLICE POSITION STORE 
DEVIDE BY 2 
REACHED HIH2 COUNT ? 

RESET •esc•' -x~ INDICATOR 
RESET •xz• INDICATOR 

CHECK SLICE FULL IHOICATOR 

DR FLG3,SL FUL_FLG 
G5: RET -

SET SLICE FULL INDICATOR 

DX2 ENDP 
,-- FS E11 ------------------------------------------------------------. 
l EIIULiTES FIXED DATA IMAGE TRAHSl1ISSIDH DATA STREAM, l 
l TRAHSMITED DATA COUNT IS STORED IH FS_H. l 
I 
l 
l 

THIS COIIIIAHD USES HOST RECENT ESC-Xl OR ESC-X2 CONTROL VALUES. 

.------------------------------------------- ----------- -- -- -------. FS_EM PROC HEAR 
~~p ~~-H,D 

~~LL ~~rH~~HDDE,LDW_PR_FLG 
DR FLGl,ESC_FLG+X_FLG 
AHD FLGl,OFFH-SL_FUL_FLO 

~g~ ~~o:~;~ 
CALL ESCL 
1~ST ~~-MOD,D2H 

3~ ~~G2,X2_FLG 
HI• OR FLG2,Xl_FLG 
H2: RET 
FS El1 EHDP 

CHECK TX COUHT 
IF ZERO, GO TO EHD 
ALREADY IMAGE IIODE? 
INTO IMAGE MODE 
ESC X DH 
RESET SLICE FULL INDICATOR 
TX COUNT INTO AX 
ADJUST CODE COUNTER 
ESC L AND HI HZ OUT 
HOW ESC X 2 ! 
IF HOT THEN ESC XI 
ESC >2 FLG DH 

l ESC Xl FLG DH 

•-- LOW PRT ----------------------------------------------------------1 I PRIHTS LOW PART OF a-BIT GRAPHIC IrlAGE IH IMAGE IUFFER I 
l I 

;---------------------------------------------------------------------, 
LOW_PRT ~~~C ~~~~BH THIS SEQUENCE SETS LINE FEED 

CALL FIRE PITCH FOR ORDINARY USING 

E21 

MDV Al,lOH VALUE OF OHE-HIHTH-IHCH, 
CALL FIRE 
MOY AL,DDH 
CALL FIRE 
MOY Al, OAH 
CALL FIRE 
MDV AX,CSP 
CMP AX,CSPMAX 
JA El 
HOV AX,CSPHAX 
CIIP AX, 11AX 
JIE E2 
f10V AX,NAX 
PUSH AX 
CALL ESCL 
PDP ex 
XOR SI,SI 
IHC SI 
HOV AL,I"AOE_IUFFER[SIJ 
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CR 

I LF 

1 GET CSP TO AX 

I CHECK CSP EXCEEDS HAX. ! 
I 
I IF EXCEEDS, AX= 112D 

> CALL ESC-L OUT ROUTINE 

CLEAR SI 
ADJUST SI 
GET PRINT DATA FRON BUFFER 



UCD Ea OFOA R 
R 00 06DO C6 14 OOAO 

06D5 F6 C4 oa 
06D1 75 03 
06DA 46 
06D1 E2 EC 
06DD ao 26 0009 R FD 
06E2 C7 06 0010 R 0000 
06E& C7 06 0012 R 0000 
06EE C3 
HEF 

16EF 
06EF all OE 0024 R 
06Fl a3 F9 00 
06F6 76 35 
06FI &1 F9 0460 
06FC 73 2F 
06FE 51 
06FF Ill OE 0010 R 
0703 38 OE 0012 R 
0707 72 04 
0109 a, OE 0012 R 
070D Ea 0515 R 
0710 C6 06 0009 R 02 
0715 BO OD 
0717 Ell OFOA R 
07U 59 
0711 8B Cl 
071D Ell oEa8 R 
0720 BO 00 
0722 Ell OFOA R 
1725 E2 F9 
0727 Al 0024 R 
072A A3 0010 R 
onD ao 26 ooze R FC 
0732 80 26 002D R EF 
0737 C3 
1731 

0731 
07311 83 3E OD24 R DD 
073D 76 H 
073F 81 3E 0024 R 1100 
0745 77 JC 
IH7 811 OE 0010 R 
170 51 
IHC Ell DOD R 
17U 1111 OE 0024 R 
1753 33 D2 
0755 Ill Cl 
1757 19 OOOD 
075A F7 Fl 
115C 1111 ca 
175E 113 F9 OD 
0761 75 01 
0763 41 
0764 110 1B 
t7U El OFDA II 
07'9 ao 30 
17611 Ell OFOA R 
076E 10 DA 
0770 13 F9 00 
11n H 06 
1775 ~a OFOA II 
0771 49 
0779 Ell F3 
0771 !!>9 
077C 119 OE 0024 R 
01ao El 06EF R 
07&3 10 H ooze R FC 
0711 ao 26 002D R F7 
071D C3 
171E 

171E 
071£ 53 
071F 51 
0190 Al 0024 R 
1193 33 DZ 
0195 19 ODOD 
0791 F7 Fl , 
079A aa ca 
079C 41 
179D 113 Ft 09 

CALL 
IIOY 
TEST 
JHZ 
IHC 
LOOP 
AHD 
110V 
110V 
RET 

LOW_PRT EHDP 

FIRE 
Ilt4GE_IUFFER[Sil 0 
~~•PR_ERROR ' 
SI 
El 

CLEAR lltAGE BUFFER 
ERROR HAS OCCURED f 

~::~~-IIOOE,OFFH-LOW_PR_FLG 
CSP11AX,O 

I RESET GRAPHIC ltODE IHD. 
CLEAR CSP 
CLEAR CSPIUX 

i-E11~tri~s-esc:;;-(CR-TO-SPECIFIED DOT-POSITION).---------------------: 

I i6_E11 PROC NEAR--------------------------·--------------------, 

Jl• 

JZ• 

J3• 

110V CX,NINZ I GET HINZ VALUE TO ex 
CIIP CX,O CHECK ZERO JBE Jl 
CIIP CX,IIAX 
JAE JJ 
PUSH ex 
IIOV CX,CSP 
Cl1P CX,CSPIIAX 
JB JI 
110V CSPIIAX,CX 
CALL 110D_cz 
110V PRIHT_IIODE,LOW PR FLG 
MOY AL,ODH - -
CALL FIRE 
POP ex 
110V AX, ex 
CALL ESCL 
MOY Al,0 
CALL FIRE 
LOOP J2 
MOY AX, HINZ 
110V CSP, AX 

1 CHECK EXCEEEDS IUX 

CALL CHECK 
I FORCE IHTO 
I "CR" 

CURRENT ltODE 
GRAPHIC ltODE 

1 GET HINZ VALUE 
, CALL ESC-L OUT ROUTINE 

ZERO OUT TO PRINTER 
FOR MAKING ILAHK 

I SAVE HEW CURRENT SLICE POSITION 

AND FLGl,OFFH-ESC FLG-X FLG' RESET "ESC• I •x• IHOICATOR 
AHD FLGZ,OFFH-X6 FLG - 1 RESET "X6" INDICATOR 
RET -

X6_E11 EHDP 
;-- XS_E~ ------------------------------------------------------------. ' EMULATES ESC-X5 CFDRWARD VERTICAL STEP FEED) 
I I 
;---------------------------------------------------------------------, X5_E11 PROC HEAR 

CIIP NIHZ,O CHECK HlHZ = ZERO JBE L4 
Cl1P NIHZ, 100H 
JA L4 
110v ex.esp 
PUSH ex 
CALL PRINTZ 
IIOV CX,NINZ 
XOR DX,DX 
110Y AX,CX 
110Y CX,13 
DIV ex 
MOY ex. AX 
c11P ex. o 
JHE ll 
IHC ex u, HOV AL, UH 
CALL FIRE 
110V AL,lOH 

lZ, 
CALL FIRE 
110V AL. DAN 
CNP CX,O 
JE Ll 
CALL FIRE 
DEC ex 

Ll, 
JltP LZ 
POP ex 
110V HINZ, ex 

, CHECK EXCEEDS 11AX 

I CALL SECONDARY PRIHT 
I 
J ♦♦♦♦ + ♦ ++++++ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦♦♦ 
1+ THlS SEQUENCE CALCULATES + 
I+ BY FOllOWtHG FORMULA, ♦ 
1+ + 
J+ ex = 1.,13 • ex + 

J "ESC" 

CALL X6 Ell 
AND FLal,OFFH-ESC FLG-x FlO I RESET •esc•' •x• INDICATOR 
:~~ FLG2,0FFH-X5_1!LG - I RESET •xs• INDICATOR 

u, 

XS_E11 EHDP 
1-- X9 Ell-----------------------------------------------------------, 
I EIIULATES ESC-X9 (LlHE FEED PITCH). 
I FOLLOWING COHVERSION IS PROCEEDED, : 
I O =< HIH2 < IJ l IHE FEED COUNT = 1 x Ill INCH 1 
I U •< HINZ < 26 L lHE FEED COUNT : 2 x 119 IHCN 1 
I 26 =< NlNZ < 39 .••••• L IHE FEED COUNT : 3 x 111 INCH 1 
I 39 =< HIHZ < 52 lIHE FEED COUNT = 4 x 119 INCH 
I 52 =< HINZ < 65 LINE FEEO COUNT : S x 119 IHCH 1 
I 65 •< NIH2 < 74 llHE FEED COUNT : 6 x 119 INCH 
I 78 =< NIHZ < 91 llHE FEED COUNT = 7 x 119 IHCH : 
I 91 =< HIH2 < 104 llHE FEED COUNT ; a x 119 INCH 1 
I 10, =< HINZ •••••• llHE FEED COUNT = 9 x 119 INCH 1 ,---------------------------------------------------------------------1 X9_El1 PROC NEAR 

PUSH IX 
PUSH ex 
MOY AX,HIHZ 
XOR DX,DX I GET HINZ VALUE TG AX 
110V CX, ll 
DIV ex 
HOV CX,AX 
INC ex 
C11P CX,9 
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IHI 7' 13 
1742 It '"' 17A5 aa OE 002, l 
IH9 II II 
IHI El IFU R 
07AE 10 JO 
0711 Ea OFOA R 
071J ao z, ,,zc l FC 
171& ao z, 0020 l OF 
0710 51 
071E 51 
071F CJ 
17CI 

07CI 
07CO 11 IE 0124 l 
07C4 &J F9 II 
07C7 76 21 
01c, U F9 7E 
07CC 76 OJ 
07CE 11 007E 
07DJ Ea OFOA R 
0706 10 JZ 
0708 Ea OFOA l 
0701 ao 11 
0700 Ea OFOA R 
OHO 10 U 
D7E2 Ea OFU R 
D7E5 U Cl 
07E7 U OFOA R 
07EA II 11 
07EC ES OFOA R 
07EF 10 JO 
07Fl Ea OFOA R 
17F4 ao 21 ooze l FA 
D7F9 CJ 
17FA 

17Fl 
07FA U JE 0000 R ID 07FF H 11 
OIOI 50 
0502 ao 11 
0804 El OFOA R 
0807 ao 5D 
oao, Ea OFOA R 
HOC Cl OI 0000 l 00 0111 5a 
0112 Ea OFDA R 
0115 C3 
Olli 

oau 
O&U ao JE IOOD I 11 oau ,. 11 
0110 50 
OIIE II 11 
oazo Ea OFQA R 
oazJ II 51 
oaz5 Ea OFOA R 
oaza Cl 06 000D R 11 oazo 51 
DIZE El DFU R Dill CJ 
0132 

onz 
Dl3Z 53 
1133 Sl 
OIH 52 
HJS 56 
0836 FF 31 DOH R DUA ID 36 0000 R DIJE 19 0060 0841 Ea OE6D R OSH IF 06 DOH R oa" ID 36 IUD R 014C 19 0474 DUF Ea IE6D R oasz IA ll7A Ol55 II DI 0&57 EE 
Dl5a El "" R oasa 7Z 31 Dl5D 24 ,a 
015F JC 71 
DIU H 21 

lll 

JIE 
IIOV 
IIOV 
IIOV 
CALL 
IIOV 
CALL 
AHO 
AND 
POP 
POP 
RET 

U_EJI EHDP 

u ex,, 
LF _er ,Cl 
Al, UH 
FIRE 
AL,3DH 
FIRE 
FLGl,DFFH-Esc FlG-X FLO 
FLGZ,DFFH-X9 1lG -ex -
IX 

RESET "ESt• I •xw INDICATOR 
RESET •x9w INDICATOR 

;-- F EK-----------------------------------------------------~-------; 
I EJIU[ATES ESC-F <SET PAGE LENGTH PER lIHE). I 
I I 
I ACTUAL LENGTH, 0 < HlHZ < 64 I 
I I J------------------------~-------------·---------------------------, 
F _Ell ~~~c ~ttHz GET HINZ VALUE 

CIIP CX,O CHECK ZERO 
JIE 113 
CIIP ex, 7EH 
JBE IIZ 
IIOV ex, 7EH 
CALL Fl RE 
IIOV AL,JZH 
CALL FIRE 
IIOV AL,IIH 
CALL FIRE 
IIGV AL, 43H 
CALL FIRE 
IIOV AL,CL 
CALL FIRE 
f'IOV Al, llH 
CALl Fl RE 
IIOV AL,JOH 
CALL FIRE 

I CHECl VALUE>= 126 

IF EXCEEDS 126, FORCE ex TO 126 
ACTIVATE CORRECT COUHT OF LINE 

HUKBER IH A PAGE 

J "ESC" 

J "C" 

l Hl IHTG AL REG 

ESC ♦ 0 our TO PRINTER FOR 
LIHE FEED PITCH TO ORDINARY 

USING VALUE 

AHO FlGl,DFFH-ESC FLG-F FLO I RESET •esc• I "F" INDICATOR RET - -
F _EJI ENDP 
;-- CHARO------------------------------------------------------------; 
I PROVIDES CODE TRAHSIIISSION TO PRINTER TYPE-II. I 
I IF CHARACTER PRINT IS REQUIRED, HDRIIAL SIZE CHARACTER IS PRINTED. I 
• I 
;---------------------------------------------------------------------; CHARD PROC HEAR 

CIIP SIZE_AH,HOR 
t~sH ~~O_l 
IIOV Al.UH 
CALL FIRE 
HOV AL,SOH 
CALl FIRE ~g; :izE_AH,HOR 

CHO_l, CAll FIRE 
RET 

CHARO EHOP 

CHECK CURRENT CHAR, SIZE 
IF ALREADY HORKAL, JUMP 
SET HDRIIAL SIZE MODE 

I DATA TO PRINTER 

,-- CHARS------------------------------------------------------------, 
: PROVIDES CODE TRAHSHISSION TO PRINTER TYPE-II. l 
l IF CHARACTER PRINT IS REQUIRED, DOUBLE SIZE CHARACTER IS PRINTED I 
; I 

.---------------------------------------------------------------------, CHARS PROC HEAR 
CIIP SIZE AH,IAI 
t~sH i~5-! 
HOV Al, llH 
CAll FIRE 
IIOV Al, SBH 
CALL FIRE ~g; :izE_AH,UI 

CHS_! 1 CALL FIRE 
RET 

CHARS EHOP 

; CHECK CURRENT CHAR, SIZE 
J IF ALREADY DOUBLE, JUMP 
1 SET DOUBLE SIZE IIODE 

I DATA TO PRINTER 

1-- !HITI ------------------------------------------------------------; 
1 RECOGNIZES PRIHTER TYPE AHO INITIALIZE IT. l 
I COHTROl PARAIIETERS ARE SET TO DEFAULT VALUES, : 

i---------------------------------------------------------------------, 
!HIT! PROC HEAR 

PUSH ax 
PUSH ex 
PUSH OX 
PUSH SI 
PUSH SPSAVE 
lEA Sl,PR!HTER_ID 
HOV CX,96 
CALL CLEAR 
POP SP SAVE 
LEA Sl,IHAGE_BUFFER 
HOV ex. 1141 
CALL CLEAR 
IIOV DX,PR CHO PORT 
IIDV AL,OBH -
OUT DX,AL 
CALL DELAY 
JC R9 
AHO AL. 71H 
CKP AL, 71H 
JE R9 
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J CLEAR COHTROl AREA 

I SET !HIT LINE LOW 

l IF HOT ATTACHED, JUIIP 

I IF HOT ATTACHED, JUIIP 



Dau BA D37A 
D866 80 oc 
oau EE 
DS69 ES 0896 R 
D86C 32 ED 
DUE " lE 
0870 DD ea 
0872 DO ea 
UH 25 0001 
0&77 35 0001 
087A 40 
DUI Al 0000 R 
U7E ES D&B9 R 
O&al ll DO 
Oa&l ea OF54 R 
oaa, Ea OA34 R 
oan SE 
oau SA 
D&al s, 
Daac 51 
D&ID Cl 
DUE BA Dl7A 
D&91 ID oc 
0&93 EE 
D&94 El Ea 
Dl96 

0&96 
0&96 51 
D&97 53 
ona 33 C9 
089A EZ FE 
oa,c IA 0379 
D19F EC 
ouo aA oa 
DIAZ ao El FC 
DUS &9 0032 
DIU EC 
DU9 24 FC 
DUI lA Cl 
DUD 75 06 
UAF E2 F7 
0&11 51 
D&IZ 59 
0&83 Fa 
Daa• Cl 
oaa5 51 
all6 59 
0&87 F9 
DIH Cl 
0119 

... , 
oan C6 °' 0013 R 90 
DIIE Sl lE OOOD R 01 
O&Cl 75 05 
oacs C6 D6 0003 R 71 
DICA c, 06 ooo• R ,. 
OICF C7 06 0007 R 0042 
08D5 C6 06 0026 R 01 
DIDA C7 06 GODA R 00oz 
UEO Cl 
IIEl 

OIEl 
UEl 50 
O&E2 33 Ct 
OIH Al OOOE R 
O&E7 Al 0010 R 
DaEA Al 0020 R 
O&ED 12 ooze R 
DaFO A2 002D R 
oan AZ 002E R 
DaF6 sa 
DaF7 Cl 
OIFI 

u, 

tlOV 
tlOV 
OUT 
CALL 
XOR 
JZ 
SHR 
SIIR 
AHO 
XOR 
IHC 
tlOV 
CALL 
MDV 
CUL 
CALL 
POP 
PDP 
POP 
POP 
RET 
IIOV 
IIOV 
OUT 
JIIP 

DX,PR CPID PORT 
AL,OCil -
DX,AL 
DELAY 
AH,AL 
R9 
AL,l 
AL,1 
AX,DlH 
AX,DIH 
AX 
PRIKTER ID, AX 
DEFAULT-
ll,O 
sarus 
GETVAL 
SI 
DX 
ex 
BX 

DX, PR_CND_PDRT 
Al, OCH 
DX,AL 
Rl 

SET IHlT LlHE HIGH 

SET PRIHTER ID 

SET DEFAULT VALUE 
CALL STATUS READ ROUTINE 
GET LAST STATUS 
RESET CPI , LPl CONTROL VALUE 

HOT ATTACH 

INITI EHOP 
,-- DELAY ----------------------------------------------------1 1 WAIT FOR IHITIALIZE I 
I I 

CARRY' PRIHTER STATUS co,ATTACHED ✓ !,HOT ATTACHED) 

DELAY PROC HEAR 
PUSH ex 
PUSH IX 
XOR CX,CX 

DELDO, LODP DELOO 
~~V ~~:~~-STATUS_PDRT 
NOV BL,AL 
AHD IL,OFCH 
NOV ex.so 

DELIO• IH AL,DX 
AHO AL,OFCK 
CNP AL,H 
JHE DELSO 
LOOP DEllO 
PDP IX 
POP ex 
CLC 
RET 

DEUh POP 
PDP 
STC 
RET 

DELAY EHDP 

IX 
ex 

- ------· 

I GET STATUS 

J GET STATUS 

PRINTER IS ATTACHED 

J PRINTER ISN'T ATTACHED 

;-- DEFAULT -------------------------------------------------------1 : SETS PRINTER COHTROL PARAKETERS TO DEFAULT VALUES. I 

DEFAULT PARA!IETERS , 5✓ 10 CPI tPT-ll 
6✓ 12 CPI CPT-2> 
~.5 LPI 
50 LPr 
SftAlL TYPE 

I 
I 
I 
I 

.--------------------------------------------------------------------; DEFAULT PRDC NEAR 
"OV CPI, ,OH I CPI IIEFAUL T SET 
CPIP PR!HTER_ID.l 
JHE DEFIO 
KOV CP!,7&H 

DEFll• "OV LPI,14H 
NOV LPP,•2H 
tlOV LF _CT, l 
NOV CHAR_TYPE,Z 

DEF'9, UT 
DEFAULT EHDP 

I CPI 
I LP! 
I LPP 
I SET 

SET 

DEFlUL T SET 
DEFAULT SET 
DEFAULT SET 
DEFAULT LIME FEED COUNT 
SNALL TYPE CHAR KDDE 

1-- RESET------------------------------------------------------------, 
1 RESETS 1105 CONTROL PARAKETERS AND CLEARS lUFFER I 
I J 
i - --- ---------- -----------------------------------------------1 RESET PROC HEAR 

PUSH AX 
XOR lX,AX 
"DV CCP,AX 
NOV CSP, AX 
"av CODEN,AX 
NOV FLGl, AL 
NOV FLG2, Al 
NOV FLGl,Al 
POP AX 
RET 

RESET EHDP 

I CLEAR AX 
l CLEAR CCP 
I CLEAR CSP 
1 CLEAR CODE COUNTER 

CLEAR FLGI 
CLEAR FLG2 

I CLEAR FlGl 

1-- CHO-PT!----------------------------------------------------------, 
1 SETS PRIHTER CONTROL PARAftETERS FOR PRIHTER-1. ; 
I 
I 
l 

I 
I 
I 
I 

COHTRDLLED PARAKETERS ARE AS FOLLOWS• 

AL 
Al 
AL 
Al 
Al 

0 • DEFAULT SET 
1 • CHANGE CPI <CHARACTER ✓ IHCH) 
2 CHAHGE LPl (LINE ✓ INCH) 
l • CHANGE LPP tLIHE / PAGE> 
6 • CHAHGE TYPE (LARGE ✓ SKlLL> 
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HFI 
IIFI 50 
DIF9 55 
UFA DA CO 
OIFC HU 
OIFE FE Cl 
0900 H 15 
0902 FE Cl 
0904 H 29 
ou, FE ca 
0901 H 50 
090A le Ol 
090C H 56 
190E El U 90 
1111 Ea oaa, R 
09H El 50 90 
1917 &I FF U 
09U H IC 
091C II FF " 
D91F H 07 
n21 ao FF 7g 
0924 H 02 
0926 17 90 
0921 II lE 0103 R 
092C El 45 90 
192F C6 06 002, R 01 
09H II FF 10 
0937 H 10 
0939 FE °' 002' R 
0930 10 FF H 
0U0 H 07 
19'2 IO FF U 
09'5 H 02 
09'7 17 IE 
0949 II lE 0004 R 
0940 ID 11 
094F El 0FU R 
1952 II lO 
0,54 El OFOA R 
1957 El U 90 
095A 19 IE 0024 R 
095E El 07CO R 
IHI El 10 90 
09" IO FF 11 
19'7 H 0A 
1969 FE C7 
0'61 U DF 
19'D 32 FF 
19,F 19 IE 000A R 
0973 El OA34 I 
"" 51 1977 51 
1971 Cl 
0979 

"" 1979 IA CO 
1971 H 15 
197D FE Cl 
097F 74 17 
011 FE ca 
0943 H 19 
0915 FE ca 
0917 HU 
o,a, FE ca 
0981 FE ca 
191D H 11 
091F El IC 91 
n,2 Ea on, R 
0995 El 1' 90 
099& El 0911 R 
1991 El 10 90 
0'9E Ea 09FO R 
D9Ai El 0A 90 
19A4 El OAOE R 
090 El 04 90 
09AA E& 0A27 R 
09AD El 0Al4 R 
0980 Cl 
0911 

091! 
0981 ll O 
0913 ao FF u 
0916 74 IS 
09U 13 43 
ou aa FF 6C 

; I 1---------------------------------------------------------------------, CHG_PTl PROC HEAR 

Po, 
Pl, 

PU, 

PUSH AX 
PUSH IX 
OR Al,Al 
JZ PO 
DEC Al 
JZ Pl 
DEC Al 
JZ P2 
DEC AL 
JZ Pl 
CHP Al,3 
JZ P6 
JHP P99 
CALL DEFAULT 
JHP P99 
CHP BH,60H 
JE PU 
CHP BH,6CH 
JE PU 
CHP IH,7&H 
JE Pll 
HOV IH,90H 
HOV CPI,BH 
JHP 1'99 
HOY LF_CT,1 
CHP BH,lOH 
JE P21 
lNC LF_CT 
CHP IH,14H 
JE 1'21 
CHP BH,l&H 
JE P21 
HOV IH,lEH 
HOV LPI,BH 
HOV Al,laH 
CALL FIRE 
HOV AL,lOH 
CALL FIRE 
JHP P99 
HOV H1H2,IX 

~~~l :,r 
CHP IH,1 
JA P99 

P21 

P2h 

Pl, 

P6, 

IHC IH 
HOV BL,BH 
XOR BH,BH 
HOV CHAR_TYPE,BX 
CALL GET VAL 
POP ax 
PDP AX 

P99: 

RET 
CHG_PTI EHDP 

SAYE AX 
SAYE IX 

I DEFAULT VALUE SET 

I CHANGE CPI 

CHAHGE LPI 

1 CHAHGE LPP 

I CHAHGE TYPE 

I CALL DEFAULT SET ROUTINE 

I 7,5115 CPl 

6.7113.4 CPl 

I 6112 CPI 

I IF OTHER, FORCE 5/ 10 CPI 
I STORE TO DATA AREA 

6 LPI COHVERT TO 3 LPI 

5 LPI CONVERT TO l LPI 

I IF OTHER, FORCE l LPI 

"ESC" 

SET NIH2 VALUE FRON BX 
CALL PAGE LENGTH SET ROUTINE 

l SET CHAR TYPE 

l RESET CPI , ll'l COIITROL VALUE 

;-- CHG PT2 ----------------------------------------------------------, I SETS PRIHTER COHTROL PARAl1ETERS FOR PRINTER-2. I 
I I 
; CONTROLLED PARAHETERS ARE AS FOLLOWS, I 
; I 
I Al = 0 DEFAULT SET I 
l Al = 1 CHANGE CPI <CHARACTER I IHCHl I 
; AL = 2 CHAHGE LPI ILIHE I IHCHl 1

1 ; U : 3 CHANGE LPP !LINE I PAGE) 
; Al c S , CHANGE DIRECTIOH : 

!---------------------------------------------------------------------, CHG_PT2 ~:oc "!t~Al 

XGL1 

XG21 

X03, 

JZ XGI 
DEC Al 
JZ XGZ 
DEC 4l 
JZ XGl 
DEC AL 
JZ XG~ 
DEC Al 
DEC Al 
JZ XG6 
J"P XRET 
CALL DEFAULT 
JHP XRET 
CALL XCPI 
JHP XRET 
CALL XLPI 

1 AL•O ( DEFAULT SET ) 

I Al=l 

I Al•Z 

I Al•l ( 

I AL•S 

CPI CHANGE > 
LP! CHAHOE l 

LPP CHANGE > 

PRINT DIRECTION CHANOE) 

I JUP1P TO DEFAULT SET ROUTINE 

I JUHP TO CPI CHAHOE ROUTINE 

J/IP XRET E 
CALL XLPP I JUHP TO LPP SET ROUTIH 

I JUP1P TD LPI CHANGE ROUTINE 

J/IP XRET TD DIRECTION SET ROUTINE ~:H, ~!U ~~leu ~~~~T CPI • LPI CONTROL VALUE RET 
CHO_PT2 £HOP ____________ 1 

,-- XCPI -----•--•--•-------------------------------------; SETS CPI VALUE TO PRINTER-2, : 

: -----------------------------................ __________________________________ J 
XCPI PROC HEAR 

HOY ll,75 
C/IP IH, 60H 
JE XCPF 
110V BL,67 
C/IP BH,6CH 

INDIC •TES 7,5-'15 c,I I CHECK BH ft 

INDIC •TES 6.7-'13.4 c,1 I CHECK BH ft 
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091D H OE 
09BF Bl lC 
09Cl ao FF 7& 
09U H 07 
09C6 Bl l2 
09C& ao FF 90 
D9CB 75 22 
09CD •• lE 0001 R 
09Dl ao 18 
09Dl E& OFOA R 
09D6 ao 7E 
09D& E& OFOA R 
D9DB ao 02 
09DD Ell OFOA R 
09EO Bo 00 
09E2 Ell OFOA R 
09E5 BO 01 
D9E7 Ell OFOA R 
09EA IIA Cl 
09EC Ell OFOA R 
D9EF Cl 
09FD 

09FO 
D9FO aa lE 0004 R 
09H ID I& 
09F6 Ell OFOA R 
09F9 BD 25 
09FI Ea OFOA R 
09FE Bo l9 
OAOO Ell OFOA R 
OAOl BO 00 
DA05 Ea OFOA R 
OAO& aA C7 
OAOA Ea OFOA R 
OAOD Cl 
OAOE 

OAOE 
OAOE 119 IE 0007 R 
OA12 ao 18 
DA14 Ell DFOA R 
0417 ID ~, 
OA19 Ell OFOA R 
OAIC aA C7 
OAIE Ell OFOA R 
OA21 IIA Cl 
OA2l Ea OFOA R 
042' CJ 
OA27 

OA27 
0427 IO 42 
0429 ao FF 01 
OA2C H 02 
DAZE 10 55 
0430 Ea OECE R 
OA33 Cl 
OAH 

OA34 
OA34 " 0Al5 51 
0Al6 56 
OA37 57 
oua 50 
OA39 IE 
OAlA 07 
Olli IID 36 0000 R 
OA3F &A 2E 0004 R 
OHl 2E1 3A 2C 
OAH 74 05 
oua 13 c, 12 
GAO EB F2 
OA4D 89 0012 
OA50 aD lE 000 R 
OAH IE 
0455 OE 
OA56 IF 
OA57 FC 
0451 Fl✓ A4 
OA5A IF 
OA51 aD 1, oo,a R 
OA5F aA 2E OOOJ R 
OA6l 2E• lA 2C 
OAU H 05 
046& al C6 06 
0468 El F2 
OA6D a9 0006 
ouo aD JE 0052 R 
OAH IE 
OA75 OE 

JE 
110V 
CIIP 
JE 
110V 
Cl1P 
JHE 

XCPF1 110V 
110V 
CALL 
110V 
CALL 
110V 
CALL 
110V 
CALL 
110V 
CALL 
110V 
CALL 

XCP91 RET 
XCPI EHDP 

XCPF 
BL,60 
IH, 7&H 
XCPF 
BL,50 
BH.90H 
XCP9 
CPI,BH 
AL, UH 
FIRE 
AL,7EH 
FIRE 
AL,02H 
FIRE 
AL,OGH 
FIRE 
AL. OIH 
FIRE 
AL,BL 
FIRE 

I CHECK BH INDICATES 6✓ 12 CPI 

I CHECK IH IHDICATES S✓ IO CPI 

IH VALUE IS STORED 
ESC ♦ 7E + 02 + 00 ♦ 01 ♦ N 

1-- XLPI --------------------------------------------------·-----; SETS LPI VALUE TO PRIHTER-2. 

' J--------------------------------------------------------------------; XLPI PROC HEAR 
MOY LPI,BH 
MOY AL,UH 
CALL FIRE 
110V AL,25H 
CALL FIRE 
MOY AL,l9H 
CALL FIRE 
110V AL,OOH 
CALL FIRE 
NOV Al,IH 
CALL FIRE 
RET 

XLPI EHDP 

1 BH VALUE IS STORED 
; ESC + X + 9 + H1N2 

,-- XLPP -----------------------------------------------------1 ; SETS LPP VALUE TO PRIHTER-2. ; 
' ; .--------------------------------·--------------------------, XLPP PROC 

MDV 
110V 
CALL 
MOY 
CALL 
MOY 
CALL 
MOY 
CALL 
RET 

XLPP ENOP 

HEAR 
LPP,BX 
Al, UH 
FIRE 
AL.~6H 
FIRE 
ALBH 
FIRE 
Al,Bl 
FIRE 

IX VALUE IS STORED 
ESC + F + Hl + H2 

,-- XDIR --------------------------------------------·-----; SETS DIRECTION MODE TO PRIHTER-2. 

' ' ,---------------------------------------------------------------, XDIR PROC HEAR 
MDV AL,42H 
CNP IH,1 
JE XDIRl 
MDV AL,55H 

XDIRI• CALL DIRSET 
RET 

XDIR EHDP 
;-- GETVAL ------------------------------------------------------1 GETS GRID LINE AND CHAR TYPE CONTROL VALUE 
I I 

,--------------------------------------------------------------------, GETVAL PRGC HEAR 
PUSH ES 
PUSH ex 
PUSH $I 
PUSH DI 
PUSH AX 
PUSH DS 
POP ES 
LEA SI,V VALUE 

GETll1 MOY CH,Ll'I 
CMP CH,CS,(Sil 
JE GETIO 
ADD SI.!& 
JIIP GE TOO 

GETll1 MOV CX,1& 
LEA DI,GYALUE 
PUSH DS 
PUSH CS 
POP DS 
CLO 
REP 
POP 
LEA 

GETZ01 MOY 
CNP 
JE 
ADD 
JMP 

GET311 MDV 
LEA 
PUSH 
PUSH 

MOVSI 
DS 
SI,H VALUE 
CH,Cl'I 
CH.cs, (SIi 
GETlO 
S1,6 
GET20 
CX,6 
DI, GYALUE+la 
DS 
cs 
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I ES SET FOR "OYSI 

I SEARCH V_VALUE TAILE 

I "DYE TO VALUE AREA 

I SEARCH V_VALUE TAllE 

I "DYE TO VALUE AREA 
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U7' IF 
U77 FC 
U71 n, u 
Ol7A IF 
Ull Cl U 0051 R IOOI 
DAIi Cl U 105A R 0001 
U17 13 3E OIOA R 02 
OllC HOC 
OAIE Cl 06 0051 I IODO 
Olt4 C7 H I05A R IODI 
OlU CD 11 
ouc 2, 20 
DUE AZ OOIF I 
OUI 51 
ouz 5F 
OU] 5E 
ou, 59 
OlA5 17 
OlU Cl 
OUI 

IU7 
OUI IE 
OU& 01 
Ult ID IE DUO R 
OUD C7 H OOZF R nn 
DAil El 013 R 
uu Cl 
Olll 

U17 
UII II C9 
Ol8' H ID 
DUI 11 Fl 
DUD 26: &O 71 FF OD 
OlCZ H 11 
UC~ 26: 10 71 FF U uc, HU 
Uta U lE ODDO R 01 
UDO H 07 
UD2 Et IC ,0 
DAD5 0 
OlD6 Et DF 
OlDI Cl 

UD9 °' DADA 55 
IADt 57 
UDC 51 
DADD z,, &A 07 
IAEO El Dl9F R 
IAE3 59 
UH 5F 
OlE5 51 
IAE6 07 
DAE7 0 
OlEI E2 EF OlEA ao Ol OAEC El IUF R IAEF Cl 

IAFI El OCH R OAF] El occ, R OAF, El DEDE R UF9 Ea OD5A R OAFC El DEDE R UFF El OD77 R DID2 IA 16 DO~I I 1106 C6 06 0041 R II 1111 El DEDE R OIOE aa 1' DO~I R 1112 Cl 
1113 

PDP 
ClD 
REP 
POP 
IIDY 
IIOY 
CIIP 
JE 
IIOY 
IIOY 

GETO, INT 
AND 
IIOY 
PDP 
POP 
POP 
POP 
POP 
RET 

GETYAl ENDP 

DS 

IIOYSI 
DS 
TYAlUE+UPPER,0 
TYAlUE+LOWER, 1 
CHAR TYPE,2 
GEHO 
TVAlUE+UPPER,D 
TVAlUE+LOWER,8 
llH 
Al,ZOH 
SYSTEII_ID,Al 
AX 
DI 
SI 
ex 
ES 

1 SET CHAR TYPE CONTROL VALUE 

I SET SYSTEII !DENT 

;-- PRIHT ------------------------------------------------------------
1 PRINTS CODES IN CODE BUFFER. : 
; IHPUT 
I CODE BUFFER, CHARACTER STRING : 
: ATTR-tUFFER, CHARACTER SIZE 1 ; CCP - : CHARACTER l ENGTH 

1 
I I , --------------------------------------------------------------------- ; 
PRIHT PROC HEAR 

PUSH DS I SET ES 
POP ES 
l EA IX, CODE_IUFFEI I PRINT 
IIOY CSIZE, OOOIH 
CAll IIIAGE 
RET 

PRINT EHDP 
;-- ATTR ------------------ -------------------; 
I PRINTS CODES IN BUFFER WITH ATTRIBUTE. 
I INPUT 

ES:IX: 
ES:DI 1 
ex I 

I 
I I 

CHARACTER STRING 
ATTRltUTE STRING 
CHARACTER lEHGTH 

; ---------------------------------------------------------------------. 
ATTR PROC HEAR 

OR ex.ex I LAST CODE CHECK 
JZ U99 
IIOY Sl,CX 
CIIP BYTE PTR ES•CIX+SI-11,0DH 
JE ATlO 
CIIP BYTE PTR ES1[tX+SI-ll,OAH 
JE ATlO 
CIIP PRIHTER_ID,1 
JE ATlOO 

: WHICH PRINTER IS ATTACHED? 

JIIP AT ZOO 
AT101 DEC ex 

JIIP ATTR 
AT99: RET 
,---------------------------------------------------------------------, 
I PRIHTER-1 IS ATTACHED J 

J --------------------------------------------------------------------- J 
AT1001 PUSH ES I OUT STRING 

PUSH IX 
PUSH DI 
PUSH ex 
IIDV Al,ES1CIXI 
~~~l ~~D_CHK 
POP DI 
PDP IX 
POP ES' 
INC IX 
lDDP ATlOO 
KOY AL,OAH I LINE FEED 
CAll CIID_CHK 
RET 

,---------------------------------------------------------------------, I PRIHTER-2 IS ATTACHED I 
J ------------------------------------------------------------------ - -- J 
AT20D, CAll KO DES ET I 3 BYTE IIODE SET 

CAll UGRID I UPPER GRID llHE 
CAll FEED I FEED 
CAll CODEOUT I OUT CODE 
CAll FEED I FEED 
CAll lGRID I lOWER GRID llHE 
IIDY DL, GYAlUE+Y SIZE I FEED 
IIGY GYALUE+V_SIZE,16 
CAll FEED 
KOY GVAlUE+Y_SIZE,DL 
RET 

ATTR EHDP 1-- IIIAGE ------------------------------------------------------------I 
I 
I 
I 
I 
I 
I 

PRIHTS THE CODE STRIHG : 

INPUT 
Es,ax 
ES11X+2~D 
CCP 
CSIZE 

1 CHARACTER STRING 
1 CHARACTER SIZE 
1 CHARACTER LENGTH 
, ATTRIBUTE YAllD FlAG (01lHYAllD, l1VALID) 

I 
I 
I 
I 
J 
J 

J ----------------------·-------------------- ------- - - -------- - -- - ----- J 
IIIAGE PROC NEAR 

IIOY Al, UH I SET lPI 1'9 
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·0115 Ea OFOA R 
Olla BO 30 
081A Ea OFOA R 
OIID aa 36 005a R 
UZI Ea 0875 R 
OIZ4 &3 lE 005A R 01 
oaz9 75 17 
oaza BO 18 
OIZD Ea OFOA R 
08l0 BO 4A 
OllZ Ea OFOA R 
0&35 80 01 
0837 Ea DFOA R 
083A 80 OD 
OllC Ea OFOA R 
OBlF EB 10 90 
084Z BO 1B oa,, Ea OFOA R 
0847 80 30 
010 Ea DFOA R 
084C BO DA 
084E Ea DFOA R 
0851 AB 36 005A R 
0855 Ea 01175 R 
0853 al lE 000A R 01 
015D H 05 
DBSF 80 DA 
DUI El OFOA R 
0864 C7 06 OOOE R 0000 
OBU 89 0474 
DUD ID 36 00A0 R 
0871 Ea OE6D R 
0174 Cl 
OB75 

0175 
01175 53 
01176 FF 36 OODE R 
0117A AD 0057 R 
0117D 04 oa 
087F AB 16 OOOE R 
08&3 F6 EZ 
08&5 Ea OEaa R 
oaaa al lE DODE R 00 
DUD 7E 13 
OBaF z,, 311 AF OOFO 
OBH 23 2E 002F R 
oa,a Ea OSDA R 
0898 0A F6 
089D 74 2C 
089F El 07 ,o 
OU2 &F 06 DODE II 
OU6 58 
OU7 Cl 

DUI &A 26 0057 R 
ouc El OCZA R 
OBAF El oc,2 R 
0882 &l lE OOOE II 00 
0887 74 CF 
0889 Bl C6 10 
one Ea oc,z II 
DBBF 33 EE 10 
oacz u Z6 0057 R 
OBC6 El OCZA R 
oac, El BD 

OBCI ., 01 
IICD Ea OCZA R 
OBDD Ea ac,z R 
OBDl 14 00 
08D5 El OCZA R 
OBD& EB AE 
IIDA 

OBDA 
OBDA ll DZ 
OBDC Ea OC23 R 
OBDF ao FA aa 
OBEZ 76 17 
OBH ao FA 9F 
08E7 76 OD 
OBE9 ao FA DF 
OBEC 76 OD 
OBEE ao FA FC 
OBFI 76 03 
OB Fl EB 06 90 
08F6 u F2 
OBF& Ea 0C23 R 

IMlOz 

111zo, 

11199: 

CAll 
MOV 
CALL 
MOV 
CALL 
CMP 
JHE 
MOV 
CALL 
MOV 
CALL 
MOV 
CALL 
MOV 
CAll 
Jl'IP 
MOV 
CAll 
110V 
CALL 
MOV 
CAll 
MOV 
CAll 
CNP 
JE 
MOV 
CAll 
MOV 
MOY 
LEA 
CAll 
RET 

Il1AGE EHDP 

FIRE 
AL,lDH 
FIRE 
S1,TVALUE+UPPER 
ROTATE 
TVALUE+LOWER,l 
11110 
AL, IBH 
FIRE 
AL,4AH 
FIRE 
AL,OlH 
FIRE 
AL, DDH 
FIRE 
INZD 
AL,lBH 
FIRE 
AL, lDH 
FIRE 
AL, DAH 
FIRE 
SI,TVALUE+LOWER 
ROTATE 
CHAR_TYPE, 1 
11199 
AL.OAH 
FIRE 
CCP,0 
CX,1140 
SI, INAGE_IIUFFEI 
CLEAR 

I 

' I 

EVEH INAGE ! 
HO 
ESC + J + I 

THIS SEQUENCE SETS LINE FEED 
PITCH FOi ORDINARY USING 

VALUE DF ONE-HIHTH-INCH. 

I LIKE FEED 

CHECK CHARACTER TYPE 
IF SIZE IS LARGE, JU11P 
IF SIZE IS SMALL, 

LF OUT TO PRINTER 
I CLEAR CURREHT CHARACTER 

CLEAR Il1AGE BUFFER 
POSITION 

,-- ROTATE ---------------------------------------------------------1 ROTATES FOHT Il1AGE AHD DUT l 
IHPUT 

ES: BX , CDDE BUFFER 
ES:BX+z,o : CHARACTER SIZE 
CCP , CODE LENGTH 

; CSIZE : ATTRIBUTE VALID FLAG (O:INVALID ✓ l•VALIDl I 

,-------------------------------------------------------------------; ROTATE PROC HEAR 
PUSH BX 
PUSH CCP 
MOY AL,GVALUE+H_SPACE 
ADD Al,8 
HOY DX,CCP 
l'IUL DL 
CALL ESCL 

IOTOO: CNP CCP,0 
JHG RDT99 
110V BP,ES:Z40[8Xl 
AHD BP,CSIZE 
CALL GETFOHT 
OR DH, DH 
JZ HALF 
Jl1P HORl1AL 

ROTU, POP CCP 
POP BX 
RET 

(&+SPACE)• CCP -> AX 

1 110VE CHARACTER SIZE TO IP 

l GET FONT INTO FONT WORK 
HALF ? 

,---------------------------------------------------------------------. ; HORl1AL SIZE PRIHT I 

;--------------------------------------------------------------------; 
NORNAL, ~~~L ~~O~~ALUE+H_SPACE I SPACING 

CALL HVCOHV I LEFT I11AGE OUT 
CNP CCP, 0 
JZ ROTQO 

lIGHT IHAGE OUT ADD SI,16 
CALL HVCOHV 
SUB SI, 16 
rlOV AH,GVALUE+II_SPACE 
CALL SPOUT 

SPACING 
JrlP ROT00 

,---------------------------------------------------------------------J 
; HALF SIZE PRINT 1 

J--------------------------------------------------------------------1 
HALF, MOY AH, I I SPACING 

CALL SPOUT 
CALL HVCOHV 
rlOV AH, 0 
CALL SPOUT 
Jl1P ROTOO 

ROTATE EHOP 

l LEFT Il1AGE OUT 
I SPACING 

1-- GETFOHT ----------------------------------------------------------, I GETS FOHT TO FOHT WORK 1 
I I 

J---------------------------------------------------------------------1 GETFOHT PROC HEAR 
XGR DX, DX 
CALL GET CODE 
Cl1P OL,aOH 
JBE DHE 
Cl1P DL. HH 
JBE TWO 
CrlP DL, OOFH 
JOE OHE 
CNP DL,OFCH 
JBE TWO 
JNP OHE 

TWO, NOV DH,DL 
CALL GETCOOE 
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I GET THE FIRST CODE TO DL 
J ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ + ♦♦♦♦+ ♦♦♦♦♦♦ 

I ♦ ♦ 

I + CHECK LEGALITY OF 1ST CODE OF+ 
I ♦ ♦ 
I + TWO BYTES CODE + 
I ♦ ♦ 
I ♦ + 
J ♦♦♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ + 

I 

' GET THE SECOND CODE TO DL 
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IIFI 53 
UFC D6 
UFO s, 
OIFE 19 0010 
OCOl ao l6 0210 R 
OC05 Ea OE6D R 
ocoa " 13 
OCOA ao lE ODlF R 
OCOF H 02 
OCll 14 10 
OC13 32 co 
ocu ao lE 0210 R 
OC1' u CA 
OCII IE 
OCIC 07 
OCID CD 10 
OCIF 5E 
DC20 07 
OC21 51 
OC22 Cl 
OC2l 

DC2l 
OC2l 2'• U 17 
OC26 ll DD 
OC2& 4l 
OC29 Cl 
OC2A 

OC2l 
OC2A 02 z, 0057 R 
OCZE DD EC 
OClO U CD 
IClZ D2 H 
OCll IA CC 
1Cl6 lZ CO 
DCl& 0A C9 
OClA 1' 05 
IClC E& OFDA R 
IClF E2 Fl 
OCH Cl 
ICl2 

IC42 
OCl2 5, 
ICH 53 
ICO 51 
OC45 52 
oco u lE OOU R 
OCH U &I 02&1 R 
OCIE 03 F7 
OC50 u ac 02&0 R 
OC51 Dl F7 ocs, U 91 1280 R 
OC5A 03 F7 
OC5C u 9C 12&0 R ocu 03 F7 ocu IA Al 02&0 R ocu 03 F7 
DCU U AC OZU l 
OC6C 13 F7 
IC6E u H ozao R 
DC72 03 F7 
OCH U IC 02&0 R 
DC7& 03 F7 
ICH IE 0001 
DC7D DO EO 
DC7f DI D7 
DC&! DO El 
ICll Dl D7 
OCl5 DO E2 
OC37 DI D7 
IC&! DD El 
ocn DI D7 
ICID DO El 
OCH DI D7 
OC91 DO E5 
oc,s Dl D7 
IC95 DO H 
OCl7 Dl D7 
DC'9 DO E7 oc,a DI D7 
OC9D 50 
OCIE 51 
OC9F n CD 
DCAI 11 

00 

ONE, PUSII 
PUSII 
PUSII 
l'IOY 
LEA 
CAlL 
HOY 
CHP 
JE 
l'IOY 

FONTlO, XOR 
LEA 
IIOY 
PUSH 
POP 
INT 
POP 
POP 
POP 
RH 

GETFONT EHDP 

IX 
ES 
SI 
CX,16 
SI,FOHT 
CLEAR 
AH,1'9 
n~n:-ID,OOH 
AH, 16 
Al,Al 
IX,FOHT 
ex.ox 
DS 
ES 
IOH 
SI 
ES 
IX 

GET FOHT Il'IAOE 

1 CLEAR FONT AREA 

FONT REQUEST 

;-- GETCODE ----------------------------------------------------------1 ; GETS CODE AHO UPDATE INDEX I 

I ;---------------------------------------------------------------------J GETCODE PROC HEAR 
HOY DL,ES•IIXJ 
ADD IX,BP 
INC IX 
RET 

GETCOOE EHDP 

I GET CODE IHTO DL 
; INDEX UPDATE IF DOUBLE SIZE 

INDEX UPDil TE 

;-- $POUT ------------------------------------------------------------1 ; OUTPUTS SPACES &ETWEEN CHARACTERS I 

I IHPUT I 
YALUE+H_SPACE, SPACING VALUE I 

' ,---------------------------------------------------------------------; SPOUT PRDC HEAR 
ADD AH,GYALUE+H_SPACE SPACING VALUE 
SHR AH,1 
HOY CX,BP CHAR SIZE 
SIil AH,Cl 
HOV Cl, AH 
XOR AL,AL 
OR Cl,Cl 
JZ SP'9 

SPOD, CALL FIRE I OUT SPACE 
LOOP SPOD 

SP'9, RET 
SPOUT EHDP 

,-- HYCOHY -----------------------------------------------------------1 I ROTATES FOHT Il'IAGE AHO PRINTS IT I 
I ; 
I IHPUT l 

SI , FLAG 10,UPPER✓EVEH l•ODD a,LOWER) I 
CHAR TYPE , TYPE 11,Sl'IALL TYPE 2•lARGE TYPE> I 
BP - SIZE 10,HORl'IAL SIZE l,DOUILE SIZE) I 

; I 

.--------------------------------------------------------------- J HVCOHY PROC HEAlt 
SI PUSH 

PUSH 
PUSH 
PUSH 
l'IOV 
l'IOY 
ADD 
IIOY 
ADD 
IIOY 
ADD 
IIOY 
ADD 
l'IOY 
ADD 
IIDV 
ADD 
110V 
ADD 
l'IOY 
ADO 
l'IOV 

HYOI, SIil 
RCL 
SHL 
RCL 
SHL 
RCL 
SHL 
RCL 
SIil 
RCL 
SHL 
RCL 
SIil 
RCL 
SHL 
RCL 
PUSH 
PUSH 
l'IOV 
INC 

IX 
ex 
DX 
DI.CHAR TYPE 
Al, FOHTfSI l 
SI,DI 
Cl, FOHT[ SI l 
SI,DI 
DL, FDHTCSil 
51,DI 
IL,FOHTISI] 
SI,Dl 
AH, FOHT[SI l 
SI.DI 
CH, FOHTISIJ 
SI,DI 
DH, FOHTISI] 
SI, bl 
IH, FDHTISIJ 
SI, DI 
SI,& 
AL, 1 
01,1 
Cl,1 
DI, 1 
DL, 1 
DI,1 
ll,1 
Dl,1 
AH,1 
01,1 
CH,1 
DI,1 
DH,1 
DI,1 
IH,l 
DI,1 
AX 
ex 
CX,IP 
ex 
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l LOAD FONT TO REGISTER 

l LOAD DATA 

FIRE Il'IAGE 

LDDP FOR DOUBLE SIZE 



OCA2 II C7 
OCA~ Ea OFOA R 
OCA7 E2 F9 
OCA9 59 
ocu sa 
OCAI 4E 
OCAC 75 CF 
OCAE 29 2E OOOE R 
OCl2 FF OE OOOE R 
OC9' 5A 
OCB7 59 
OCH 5B 
ocn 5E 
OCBA cs 
OCH 

OCH 
OCH BO 111 
OCBD Ea OFOA R 
occo 90 28 
OCC2 Ea OFOA R 
OCC5 C3 
OCC6 

OCC6 
OCC6 50 
OCC7 51 
acca S7 
OCC9 53 
OCCA C7 06 oaic R 0003 
OCDO BO OF 
OCD2 aa F7 
OCD4 EB OE74 R 
DCD7 72 za 
OCD9 BO 55 
OCDI ES OECE R 
OCDE Ea OE9F R 
OCEl 51 
OCE2 ao 36 02AO R 
DCE6 89 0036 
OCE9 E6 OE6D R 
OCEC 59 
OCED BE 0000 
OCFO Ea ODDZ R 
OCF3 E6 ODD6 R 
OCF6 Ea OE4Z R 
OCFt 47 
OCFA EZ ES 
DCFC ao 42 
ICFE Ea OECE R 
0001 5B 
0D02 SF 
0D03 59 
0004 5& 
0005 cs 
0006 

0006 
0D06 26• aa os 
0009 25 0003 
oooc H 09 
ODOE •• ODOF ,. 01 
ODU •a 
0012 74 11 
0D1' Ea lC ,o 
1Dl7 cs 

0018 H FF 
IOlA 82 FF 
OOlC 87 FF 
ODIE a• ao 
0020 EB 0045 R 
0021 u FZ 

0D25 .. FF 
0027 BZ FF 
0029 87 FF 
0028 14 co 
0020 Ea 0045 ll 
0030 EB ES 

0032 •• 36 0053 R 
0036 BA 16 0054 R 
0D3A &A 3E 0055 R 
0D3E 84 ao 
ODO Ea 0045 R 
0043 Ell DZ 

HVlO• IIOV 
CALL 
LOOP 
POP 
POP 
DEC 
JHZ 
SUB 
DEC 
POP 
POP 
POP 
POP 
RET 

AX,DI 
FIRE 
HVIO 
ex 
AX 
SI 
HVOO 
CCP,&P 
CCP 
DX 
ex 
IX 
SI 

I CCP UPDATE 

HVCOHV EHDP 
1-- IIODESET ----------------------------------------------------------1 
:-~!~~-~-!!~!-~~~~!-~~~~---------------------------------------' 
IIODESET PRDC HEAR 

IIDV AL, IIH I ESC ♦ < 
CALL FIRE 
MDV AL, 21H 
CALL FIRE 
RET 

IIODESET EHDP 
1-- UGRID ---------------------------------------------------------, 

PRINTS UPPER GRID LIHE I 
IHPUT I 

1 ES:DI : ATTRIBUTE BUFFER I 
I ex 'ATTRIBUTE LENGTH .------------------------------------------------------------· UGRID PRDC HEAR 

PUSH AX 
PUSH ex 
PUSH DI 
PUSH IX 
MOY CPIMASK,3 
IIOV Al,OFH 
IIDV SI,DI 
CALL CHECK 
JC UG99 
IIDV Al,55H 
CALL DIRSET 
CALL ESCXI 

UGOO, PUSH ex 
LEA Sl,GRID 
MOY CX,5ft 
CAlL CLElR 
POP ex 
110V S1,0 
CALL VGRID 
CALL HGR!D 
CALl PGRID 
IHC DI 
LOOP UGOO 
110V AL,42H 
CALL DIRSET 

UGth PDP IX 
POP DI 
POP ex 
POP AX 
RET 

UGRlD EHDP 

SET IIASK FOR 13.5 CPI 
CHECK UPPER ATTRIBUTE EXISTS 

I UHIDIRECTION SET 

OUT ESC+X+l+Hl+N2 
CLEAR I11AGE BUFFER 

1 SET VERTICAL GRID (UPPER> 

SET HORIZONTAL GRID 
OUT GRID I11AGE 

IIDIRECTION SET 

1-- HGRID -----------------------------------------------------------1 ; PRINTS HORIZONTAL GRID LINE 1 
,--------------------------------------------------------------------; NGRID PRDC HEAR 

IIOV AX,ES:(OI] l GET ATTRIIUTE IYlE 
AHD AX, 0003H HD GRID ? 
JZ HG99 
DEC AX I SINGLE ? 
JZ HGIOO 
DEC AX 1 DOUBLE ? 
JZ HG200 
Jl1P HGlOO l DASHED 

HOH• RET 
,---------------------------------------------------------------------, ; SIHGlE I 

,---------------------------------------------------------------------) HG100• IIOV DH,OFFH I LOAD LINE NASK 
IIOV DL,DFFH 
11DV IH,OFFH 
IIOV AH, oaoH 
CALL HGSET 
JIIP HG99 

l LOAD LIME INAGE 
l SET GRID IIIAGE 

,---------------------------------------------------------------------, l DOUBLE 1 
1---------------------------------------------------------------------J 
HGZOO• IIOV DH,OFFH l LOAD LINE 11ASK 

IIOV DL, DFFH 
IIOV IH,OFFH 
IIOV AH, OCOH 
CALL HGSET 
JIIP HG99 

1 LOAD L!HE Il1AGE 
I SET GRlO IIIAGE 

J ----------------------------------------------; I DASHEO I 
1---------------------------------------------------------------------) 
H0300• ~g~ g~:i~:t~~!~:g:~~+I l LOAD LIHE NASK 

~g~ :~:i:~~UE+H_DASH+Z LOAD LINE INAGE 
CALL HGSET SET GRID INAGE 
Jl1P HG99 
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ODO 

ODO 
0D\5 ll F6 
ODO DO D7 
ODO DI D2 
00,1 7l 0\ 
00,0 01 A\ OZAi R 
0051 Bl C6 Ol 
0D5' Bl FE 3' 
0D57 75 EE 
0D59 Cl 
0D5A 

0D5A 
0D5A 
0D51 
0D5C 
D05D 
DD5E 
1060 
0D'2 
DD65 
0D67 
DD6' 
oo,c 
006F 
0D70 
0072 
0D73 
OOH 
DOH 
001, 
0077 

0D77 
0071 
0D71 
0D79 
OOH 
ooao 
0082 ,oa, 
1Da7 
ooa, 
ODIi 
DDaE 
0D91 
0D'2 
0D96 
0D99 
00,C 
oo,o 
ODAO 
IOU 
IOU 
ODO 
ODU 
ODAC 
ODAE 
ODIi 
ID&2 
ODll 
0D14 
IDU 

0015 
1D15 
001, 
DOU 
ODIF 
0DC2 
DDCl 

ODCl 
ODCl 
ODC5 
ooc, 
oocc 
DDCF 
ODDI 
00D2 

51 
51 
56 
57 
IO OF 
II Fl 
El 0£7~ R 
72 II 
II Fl 
26• IA U 
El 17FA R 
\6 
E2 F7 
5F 
5E 
59 
51 
Cl 

51 
51 
57 
C1 06 IOlC R 0003 
IO <C 
81 F7 
El OEH R 
72 21 
ao 55 
El DECE R 
El OE,F R 
51 
ID 3' 02AO R 
19 ou, 
El OE6D R 
5' 
IE 0009 
U 0002 R 
El 0D15 R 
El OE'2 R 
\1 
E2 n 
II \2 
El OECE R 
5F 
5' 
51 
Cl 

26, F6 05 0 
H 07 
IA 26 0047 R 
Ea ODCl R 
Cl 

H F6 
oa A~ t2A2 R 
as C6 u 
Bl FE 3' 
75 F\ 
Cl 

HGRID ENDP 

1-- HG5ET ------------------------------------------------------------, I SETS GRID LIHE INAGE 
INPUT 

J DH,Dl,IH r GRID LJHE NASIC J 

~GSET- PROC HEAR -- -- ------------------------------------. 
XOR SI,SI 

HG500: RCL BH,l 
RCL DX,1 
JNC SKIP 
OR GRID(SI),AH 
ADD SI,l 

SHIFT LINE MASK 

J SET ? 
YES 

c11P sr,5, 
JNE HG500 
RET 

HGSET EHDP 

J-- CODEOUT -----------------------------~----------------------------, ; PRINTS CODES ; 

;---------------------------------------------------------------------, CODEOUT PROC HEAR 
PUSH AX 
PUSH ex 
PUSH SI 
PUSH DI 
110Y AL,ODFH 
110Y SI,IX I CHECK ALL SPACE 
CALL CHECK 
JC C099 
110Y SI,8X 

CODEIO, 110V AL,ES:(SI) 
CALL CHARO 

J CODE OUT 

INC SI 
LOOP COOEDO 
POP DI cou, 
PDP SI 
POP ex 
POP AX 
RET 

CODEOUT ENDP 

;-- LGRID ------------------------------------------------------------; J PRINTS LOWER GRID LINE J 
I IHPUT ; 
J ES, DI , ATTRIBUTE BUFFER l 
• ex I ATTRIBUTE LENGTH ' 
.---------------------------------------------------------------------, LGRID PROC HEAR 

PUSH AX 
PUSH ex 
PUSH DI 
HOY CPIHASK,3 
tlOV Al,~CH 
110V SI,DI 
CALL CHECK 
JC LG99 
"DY AL, 55H 
CALL DIR SET 
CALL ESCY.I 

LG001 PUSH ex 
LEA SI,CRID 
110v ex, 5te 
CALL CLEAR 
POP ex 
KOY SI.9 
CALL YGRID 
CALL UNDER 
CALL PGRID 
INC DI 
LOOP LGOD 
KOY AL,42H 
CALL DIRSET 

LG9'1 POP DI 
PDP ex 
PDP AX 
RET 

l SET 11ASK FDR 13.5 CPI 
, CHECK LOWER ATTRIBUTE EXISTS 

J UNIDIRECTIOH SET 

out ESC+X+l+Hl+H2 
CLEAR Il1AGE BUFFER 

SET VERTICAL GRID <LOWER> 

SET UNDERSCORE 
OUT GRID Il1AGE 

IIDIRECTION SET 

LGRID ENDP ______________ 
1 ,-- UNDER----------------------------------------------

' SETS UNDERSCORE Il1AGE ______________ I 

,------------------------------------------------------- ' UNDER PROC HEAR 
TEST BYTE 
JZ UH99 

PTR ES• [DI I ,OH 1NO UNDERSCORE l 
NOY AH,GYALUE+Y_UNDER 
CALL UNSET 

UNU, RET 
UNDER EHDf 
,-- UNSET------------------------------------------------------------, 
I SETS UNDESCORE !"ACE J 
I INPUT l 
, AH : UHDERSCORE I"AOE J 

,---------------------------------------------------------------------, UNSET PRDC HEAR 
XOR SI,SI 

UH5DO, OR GRID+21Sil,AH 
ADD S!,l I SET UNDERSCORE 

Cl1P Sl,54 
JNE UH500 
RET 

UNSET ENDP 

1-- VGRlD ------------------------------------------------------------J I SETS VERTICAL GRID LINE I 
I IHPUT J 
J ES, DI , ATTRIBUTE BUFFER I 
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ODD2 
ODD2 
ODD5 
ODD& 
ODDA 
ODDD 
OODF 
0DE2 
OOH 
ODE1 

ODE& 
ODEC 
IDFO 
ODF4 
GDF& 
ODFC 
IEOD 

OEOZ 
OE06 
OEOA 
OEOE 
OEIZ 
OEU 
OElA 
OElE 
OE22 
OE26 

OE211 
OEZC 
ono 
DE5r, 
OE311 
OE3C 
OE40 
OE42 

OEU 
OHZ 
OE4l 
OE\°' 
OU6 
OEU 
oE,c 
OEU 
OE50 
OE55 
OE57 
IE5B 
OE61 
IE62 
OE6l 
IE67 
OE6A 
OE61 
OE6C 
OE6D 

IUD 
IUD ,uo 
IE7l 
OE7S 
OE74 

OE7' 
OEH 
OE75 
OE17 
OE1' 
OEJC 
OEJE 
OEJF 
OE&l 
OE&Z 
OU5 
OE&6 
OU7 
OU& 

26, &II 05 
25 oooc 
74 OD 
2D OOU 
74 09 
2D 0004 
74 lE 
EB 42 90 
C3 

&A &4 0D41 R 
oa D6 D2AO R 
AA .,. 0042 R 
D& D6 02Al R 
AA A, 0043 R 
Os 06 OZA2 R 
EB E5 

AA a, 0041 R 
oa 06 OZAO R 
0 II 06 02A5 R 
&A 114 0042 R 
oa 06 02.ll R 
011 06 OZA'- R 
IIA 114 0 0 r, 5 R 
011 06 OZA2 R 
011 06 02A5 R 
EB BF 

&A &4 0044 R 
011 06 02AO R 
&A 114 0045 R 
OIi 06 OZAi R 
&A 114 00"6 R 
011 06 02AZ R 
Ell A5 

51 
06 
lZ ED 
&A OE 0056 R 
&B Cl 
05 ca 
05 ca 
ao 3E 0052 
75 0A 
03 OE OOlC 
&I 36 OOlC 
IE 
07 
&D 36. 02AO 
Ell OEFE II 
01 
59 
C3 

c, 04 00 
46 
E2 FA 
Cl 

51 
011 C9 
74 oa 
2,, &4 
75 07 
46 
EZ F& 
Ft 
El oz 
F& 
59 
C3 

04 

90 

II 

R 
R 

II 

6C 

OOD3 

lGRID---,;!~----~e~;~~~ER_,,LoWER ____________________________________ : 

IIOV AX,ES1[Dll GET ATTRIIUTE IYTE 
AND AX,OOOCH HO GRID t 
JZ VG99 
SUB AX,4 
JZ VGlOO 
SUB AX,4 

l SINGLE! 

l DOUBLE ? JZ VGZQO 
von, ~~; YGlDO l DASHED 

J--------------------------------------------------------------------· J SlHGLE ' 

,-------------------------------------------------------------------: YGIOO• IIOY Al,GYALUE+Y SOLID+O[Sll 1SET GRID IIIAGE 
OR GRIO+O,AL -
IIOV Al,GYALUE+V SOLID+l[Sll 
OR GRIO+l,AL -
IIOV AL,GVALUE+Y SOLID+2CSI] 
OR GRID+Z,Al -
JIIP YG99 

' -----------------------------------------------------1 , DOUBLE . 
;---------------------------------------------------------------------: YG200• IIOY Al,GYALUE+V SGLID+O[SI] l 5ET GRID IIIAGE 

OR GRID•O~AL -
OR GRIO+l,AL 
IIOV AL,GVALUE+Y SOLID+l[SI] 
OR GRID+l,AL -
OR GRID+4,AL 
IIOY AL,GYALUE+V SDLID+Z[Sll 
OR CRID+2,AL -
OR GRID+5,AL 
JIIP YG99 

,-----------------------------------------------------------------1 J DASHED ' J 

;----------------------------------------------------------, YG300, nov AL.GVALUE+Y DASH+0[SII ; SET GRID InAGE 
OR GRID+O,Al -
IIOY Al,GYALUE+Y DASH+l[SI] 
OR GRID+l,Al -
IIOV Al, GVALUE+Y_OASH+2[ Sil 
OR GRID+2,AL 
JIIP YG99 

YGRID EHDP 
;-- PGRID ----------------------------------------------------1 ; PRIHTS GRID IIIAGE l 

; -- ----------------------------------------------------------, l'GRID PROC HEAR 
PUSH ex 
PUSH ES 
XOR CH,CH 
IIOY CL. GVALUE+H SIZE 
IIOY AX,CX -
ADO ex. AX 

OUT GRID IIIAGE 

ex• 3 

ADD CX,AX 
CIIP GYALUE+H KEY,6CH 
JHE PGOO - I 13.5 Cl'I ! 

l'Got, 

ADD ex. CPll1ASK 
XOR CPIMASK,03H 
PUSH OS 

Cl'l ADJUST 

POP ES 
LEA Sl,GRID 
CALL FIRES 
POP ES 
POP ex 
RET 

l'GRID EHDP 
1-- CLEAR-------------------------------------------
1 FILLS THE AREA WITH I -----------------, 
I INPUT 
I SI • CLEAR ADDRESS 
' ex I CLEAR COUNT I 1----------------------------------- J 
CLEAR PROC HEAR -----------------------, 

IIOY BYTE PTR [SIJ, I 
INC SI 
LOOP CLEAR 
RET 

CLEAR EHOP 
;-- CHECK-----------------------------------------------------
1 CHECKS STRINGS ------, 
I INPUT I 
I Al I CODE nASK I 

ex I CODE LENGTH I 
I ES,SI I CODE BUFFER I 

,----------------------------------------------------------------- . CHECK PROC HEAR ----; 

CHU, 

CHl01 

CH201 
CH991 

PUSH ex 
OR ex.ex 
JZ CHlD 
TEST ES,[Sil,AL 
JHZ CHZO 
INC SI 
LOOI' CHDO 
STC 
JIIP 
CLC 
PDP 
RET 

CHU 

ex 
CHECK EHDP 

I ATTRIIUTE EXEISTS ! 

HO 

YES 

;-- ESCL -------------------------------------------------------------1 OUTPUTS ESC + l +HI+ HZ : 
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OEU 
OEU SI 
DEat SI 
DEaA BO II 
OEIC Ea DFU R 
DUF IO ,c 
OHi El OFU R 
OE9, sa 
OE9S Ea IFOA R 
OEU sa 
OE" 16 c, 
OEU El IFIA R 
DUE cs 
OE9f 

OEtF 
OE9F 51 
DUD ID 11 
ouz Ea OFU R 
OEA5 IO 2S 
DEA7 Ea OFOA R 
DUA ID 31 
OEAC El IFU R 
OUF Al 0056 R 
onz F6 El 
OEa, II 3E DDS2 R ,c 
0£19 75 OS 
IHI Fa 
OEIC D1 D9 
OEIE U Cl 
OECO U Cl 
OECZ u cs 
Dec, ea OFOA R 
OECI IA Cl 
OEtt Ea IFU R 
OECC s, 
IECO Cl 
OECE 

IECE 
IECE so 
IECF .. 11 
IEDI El IFU R 
OED• IO 2S 
DED6 El OFU R 
IEOI sa 
HOA Ee DFOA R 
OEDD Cl 
IEOE 

IEDE 
DEDE ID OD 
DEED Ee OFU R 
IEE3 IO 11 
DEES El OFU R 
DEEi IO 25 
OEEA £& OFU R 
OEEO ID ,s 
DEEF Ea OFOA R 
OEFZ II 00 ou, Ea IFU R 
DEF7 AD D"I R 
OEH E5 OFOA R 
DEFD Cl 
OEFE 

IEFE 
IEFE 51 
OEFF 2,, U I\ 
OfOZ Ea OFOA R 
OF05 " Ofl6 EZ F7 
oFoa 59 
OFOf CJ 
OFU 

INPUT I 
I AX r HINZ 1 

,---------------------------------------------------------------------, ESCL PRDC HEAR 
PUSH AX 
PUSH AX 
110V AL,llH 
CALL FIRE 
NOV AL,"CH 
CALL FIRE 
PDP AX 
CALL FIRE H! 
PDP AX 
XCHG AL, AH 1 HZ 
CAlL FIRE 
RET 

ESCL ENDP 

;-- ESCXl ------------------------------------------------------------, l OUTPUTS ESC ♦ X + 1 + Nl ♦ H2 ; 
I INPUT J 
I ex 1 CHARACTER LENGTH I 

,---------------------------------------------------------------------; ESCXl PROC NEAR 
PUSH ex 
11DY Al,UH 
CALL FIRE 
IIOV AL,Z5H 
CALL FIRE 
MOY AL, 31H 
CALL FIRE 
110V AL,GYALUE+H SIZE 
11UL CL -
CIIP GVALUE+H_KEY,6CH 
JHE ESC:UX 
Cle 
RCR 
ADC 

ESCXlX: IIOY 
IIOV 
CALL 
IIDY 
CALL 
POP 
RET 

ESC~! EHDP 

CX,1 
A)(,CX 
CX,AX 
Al,CH 
FIRE 
AL,CL 
FIRE 
ex 

I ESC+ll:+l 

DDT SIZE - CHAR SIZE 

I 13.5 CPI ! 

IAX=cx,z 

I N!+H2 

,-- DIRSET -----------------------------------------------------------, ; OUTPUTS ESC + X + DIRECTION CU OR ll I 
I INPUT I 
I AL r DIRECTION I 
.---------------------------------------------------------------------, DIRSET PROC NEAR 

PUSH AX 
NOV Al,llH 

J ESC+J:+U,8 

CALL FIRE 
IIDY AL,25H 
CALL FIRE 
POP AX 
CALL FIRE 
RET 

DIRSET EHDP 
,-- FEED -------------------------------------------------------------1 
I EXECUTES LINE FEED I 
,---------------------------------------------------------------------, FEED PRDC HEAR 

IIOY AL, OOH 
CALL FIRE 

CR. 

IIDV AL, llH J ESC+X+5 
CALL FIRE 
/'IDY AL, Z5H 
CALL FIRE 
IIDY AL, 3SH 
CALL FIRE 
MDV AL,O 
CALL FIRE 

I HlHZ 

IIDY AL,GYALUE+V_SIZE 
CALL FIRE 
RET 

FEED EHDP ______________ 1 
;-- FIRES----------------------------------------------
1 OUTPUTS STRING DATA TO PRINTER PORT : 

INPUT 
ESrSI r ADDRESS OF PRINT STRING : 

I ex • LEHGTH OF STRING ' 
I OUTPUT I 

!---------~~----~-~!~!~~----------------------------------------------, FIRES PRDC HEAR 
PUSH ex 

FIREOOr NOY AL,ESr[Sil 
CAll FIRE 
IHC SI 
LOOP FIREOO 
PDP ex 
RET 

SAYE REGS. 
OUT DATA 

FIRES EHDP _____________ _ 
1-- FIRE----------------------------------------------- I 
l OUTPUTS DA TA TD PRINTER PORT : 
J IHPUT I 
; AL , OUTPUT DATA 

: OUl~U: PRINTER STATUS : 
I I 

,--------------------------------~------------------------------------, 
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OFDA 
OFDA 
OFOB 
OFOC 
OFOD 
OFOE 
Ofll 
OF12 
OF14 
OF17 
OFIA 
OFIC 
OFIF 
OF21 
OF22 
OF24 
OF25 
OF27 
OF2A 
OF21 
OF2F 
OF30 
OFll 
OF32 
OFll 
OF37 
OFll 
OFlE 
OHi 
OF45 
OF4a 
OHi 
OHE 
OF51 
OF54 

OF54 
OF54 
OF55 
OF56 

OF5a 
OF51 
OF61 
OF'7 

oH, 
OF6A 
OF6C 
OF6E 
OF70 
IF72 
IF74 
OF77 
OF79 
IF7D 
IF7F 
OF&l 
OF&l 
Ofa5 
Ofa7 
IFIA 
OfaE 
lflF 
lf,0 
IF'1 

IFU 
IF'1 

IF92 
OFH 
OF9' 
OF91 
lf9D 
OFAO 
OFAl 
tFAa 
OFAA 
OFAD 
Of82 
on, 
Ofl7 
IFIC 
IFIE 
Of Cl 

52 
51 
53 
50 
IA 037a 
EE 
13 01 
Ea OF54 R 
F6 c, oa 
75 17 
IA 037A 
1G OD 
EE 
ao oc 
EE 
13 00 
Ea OF54 R 
5a 
IA 26 0002 R 
511 
59 
5A 
Cl 
aa 2, 001' R 
ID 36 0003 R 
19 005D 
Ea OE6D R 
aD 36 OOAO R 
19 04H 
Ea OE6D R 
Ea oaa, R 
Ea OA34 R 
E9 OOl9 R 

52 
51 
a6 EO 

IA 0379 
C7 06 0016 R 0004 
C7 06 001A R 0001 
u C9 

EC 
24 FE 
OA DB 
7' 13 
u ao 
75 OF 
Ea OFE5 R 
E2 FO 
FF OE ODlA R 
75 EA 
DC 01 
24 F7 
34 oa 
a6 C4 
ao E4 11, 
aa 26 0002 II s, 
5A 
Cl 

52 

14 ta 
13 lE 0000 R OZ 
7' 02 
14 01 
ao cc ao 
ao E4 a1 
IO lE 0003 R ,0 
7' 17 
ao c, 02 
ao lE 0003 R 71 
H OD 
ao " 02 ao lE 0003 11 ,c 
7' 03 
ao C4 oz 
ID lE 0004 R 1! 

FIRE PROC 
PUSH 
PUSH 
PUSH 
PUSH 
MOV 
OUT 
110V 
CAlL 
TEST 
JHZ 
110V 
110V 
OUT 
110V 
OUT 
110V 
CUL 
POP 
IIOV 
POP 
POP 
POP 
RET 

HEAR 
DX 
ex 
IX 
AX 
DX,PR DATA PORT 
DX,AL- -
IL,1 
STATUS 
AH,PR ERROR 
AIEHD-
DX,PR CIID PORT 
AL,ODii -
DX,Al 
Al,OCH 
DX,Al 
IL,O 
STATUS 
AX 
:~, RETURH_CODE 
ex 
DX 

Sl',SPSAYE 
SI ,PRINTER 1D+l 
ex. ,1 -
CLEAR 
~i: f~:gE_IIUFFER 

I SAVE REOS. 

I OUT DATA IH AL 

I IUSY CHECK 

I SET STROIE 

GET UST STATUS 

I RESTORE REGS. 

J AIEND EXIT 
CLEAR CONTROL AREA 

SET DEFAULT VALUE 

ABEND• IIOV 
LEA 
MOY 
CALL 
lEA 
MOY 
CALL 
CALL 
CALL 
JIIP 

CLEAR 
DEFAULT 
GETVAl 
RETURN 

RESET CPI Ll'I CONTROL VALUE 
FIRE EHDP 
,-- STATUS------------------------------------

GETS STATUS 1 -----, 
INPUT 

IL • IUSY WAIT FLAG (OaNOT WAIT, l•WAIT) 

OUTPUT 
AH , PRINTER STATUS 1 
RETURH_CODE • PRINTER STATUS 1 

STATUS PROC HEAR 

I 
STOO, 

ino, 

ST,,, 

PUSH OX 
PUSH ex 
XCHG AH,AL 

IH 
AHO 
OR 
JZ 
TEST 
JNZ 
CALL 
LOOP 
DEC 
JNZ 
OR 
AHO 
XOR 
XCNG 
ANO 
110V 
POP 
POP 
RET 

Al,DX 
AL,OFEH 
IL,ll 
ST99 
Al,P~IIUSY 
ST99 
IEEP 
STID 
PR_TIIIEl 
STlO 
Al, PR TIMEOUT 
Al,DF1H-PR ERROR :t: :~-ERROl( 
AH, 019H 
~iTURH_CODE,AH 

DX 

STATUS EHOP 

·------------·-----

SET STATUS PORT 
RESET IEEP TIMER 

I SET WAIT TIME 

; GET STATUS 
RESET TIMEOUT IIT 

I IUSY NO CHECK? 

• ausy ? 
J NO 
l IEEP ROUTIHE 

I SET TIMEOUT STATUS 

I STATUS TO AH 
RESET UNUSED FLAG 

I 
I 

' J 
I 
I 
I 

1-- STATUS2 ----------------------------------------------------------, I GETS STATUS 2 I 

: OUTPUT : 
I AH I l'RINTER STATUS 2 
I RETURN__CODE , PRINTER STATUS 2 

1 
I I 

,--------------------------------------------------------------------, STATUSZ PROC NEAR 
PUSH DX 

IIOV 
CIIP 
JE 
IIOV 

$TU, DR 
AHO 
CIIP 
JE 
ADD 
CIIP 
JE 
ADD 
CMP 
JE 
AOD 

Ll'ISET I CIIP 

AH. 0 
PRIHTER_ID,2 
ST2Q 
AH,l 
AH,40H 
AH,UH 
CPI,90H 
LPISET 
AH, 02H 
CPI, 7aH 
LPISET 
AH,02H 
CPI. 6CN 
LPISET 
AH, 02H 
LPl,11:H 
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tFCl n 11 
OFCa .. C4 ti 
IFCI .. lE 1114 II 
IFDO 14 OD 
OfDZ at C4 H 
tFDS at lE 0014 II 
tFDA 14 OS 
tFDC II C4 oa 
OFDf .. 2' Utz II 
tFU SA 
OFE4 cs 
tfE5 

OfE5 
DfES ff IE 0011 11 
IFE9 75 ll 
tFEI Ff OE 0116 R 
OFEF 75 OI 
OFF1 II OE07 
0Ff4 CD lt 

ll 

tffl 

tFFC 

lffD 
110 
1040 

CJ U HU II. IOOl 

Cl 

JE 
ADD 
CIIP 
JE 
ADD 
Cl11' 
JE 
ADD n,n, IIOY 
POI' 
RET 

sn'9 
AH, DIH 
LPl,IIH 
sn" 
AH,OIH 
LPI, 14H 
sn99 
AH,OIH 
RETURN_CODE, AH 
DX 

LP1=5? 

I LP1=6 ? 

LP1=7 .5 

STATUSZ ENDP ______________________ _ 

:-- BEEP ----------------- ---------------------, 
l IEEP WHEH IUSY J 

:---------------------------------------------------------------------~ 
IEEP PROC HEAR IIEZ 

DEC PR Tl 
JHZ IEEP99 
DEC PR_TlllE1 
JIIZ IEEP99 
IIDY AX,OED7H 
INT IDH 

J IEEP 

IIOY PR_TlllEl, 1 
J 
IEE1'991 RET 
I 
IEEP EHDP 

IEGIN+UOK ORG 
CODE ENDS 

END 
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····••1111••··· •••••••••••• • • • HODULE 7 • 
• • •••••••••••• 
•••• II NN NN N N N 

= OOlE 
0000 
0000 FB 

0001 &4 Dl 
0003 33 D2 
0005 CD 17 

0007 CD 79 

0009 CD 11 
oooa 24 30 
000D 3C 20 
OOOF H 15 

0011 B& 0011 
OOH CD 10 
0016 8& 1000 
0019 n 0100 
001C CD 10 
OOlf I& 1001 
0021 n 0100 
0024 CD 10 

0026 I& FF20 
0029 CD 7& 

ao2a Ea 0000 E 
OOZE •• 3E 0302 

ODlZ ao OE 0336 
0037 I& 0500 
0034 CD 16 

003C 2B co 
OOJE &E Da 
0040 &E co 
OU2 .. 7COO R 

Q045 C7 06 Q07& 
0041 ac OE 007A 

OUF 33 F6 

Ol51 33 DZ 
0053 DI CF 
0055 73 2F 

I057 It 0004 
Q05A 51 
ao5a 14 DO 
005D CD 13 
OOSF 72 oa 
IOU II 0201 
0064 ., 0001 
0067 CD 13 
00'9 59 
006A 73 a, 
006C F6 C4 ao 
OD6F 75 15 
0071 E2 E1 
0073 EB 11 

I075 IE FFFF 

R 

R 

R 
It 

007& &l 7F 03 '249 
007D 75 07 
007F &l 7F 05 4A4D 
00&4 H 22 

0016 42 

ooa1 ao FA 04 
oou 72 C7 

ooac DI F6 
Ol&E H 16 

00,0 IE 0094 R 

DB 

IOOO E 

;=== lHT 19 ======-----------~--------------=--=-:::s:2-BOOT STRAP LOADER 
TRACK O, SECTOR 1 15 READ IHTO THE 

I BOOT LOCATIOH <SEGHEHT D, OFFSET 7CDOl 
I AHD CONTROL IS TRANSFERRED THERE. 
l 

I IF THE DISKETTE IS HOT PRESEHT OR HAS A 
I PROBLE11 LOADING (E.G., HOT READY), AH IHT. 
I l&H IS EXECUITED. IF A CARTRIDGE HAS VECTORED 
I INT. IBH TO ITSELF, COHTROL WILL BE PASSED TO 

THE CARTRIDGE. 

THIS ROUTINE SET INITIAL CARTRIDGE PROCESS 
AND ALSO CHECK DISKETTE IS BOOTABLE OR HOT .------- ------------------------------------- --------ASSUHE 

LBOOT EQU 
BOOT_STRAP 

Hl• 

STI 

PIOV 
XOR 
INT 

IHT 

CS,CODE,DS,ABSD 
IEH 
PROC NEAR 

AH.1 
DX,DX 
INT_l7 

7BH 

l~!J:~ 
AL ,20H 

£HAILE EXTERHAL INTERRUPIS 

IHITIALIZE PRINTER 

1 GO SYSTEII CARTRIDGE HANDLING 

I CHECK APPLICATION "ODE 

EXTEHSIOH "ODE? 

IHT 
AHO 
CPIP 
JE HZ YES-SKIP FOLLOWING VIDEO SET "ODE 

H2• 

MOY 
IHT 
PIOV 
HOV 
INT 
HOV 
MOY 
INT 

HOV 
IHT 

ASSUHE 
CALL 
HOV 

OR 
HOV 
INT 

AX,00l1H 
IHT_IO 
AX. IODOH 
BX,QIOOH 
IHT_IO 
AX,IDOIH 
ax. OIODH 
IHT_IO 

AX,XKNIHIT 
7&H 

DS,DATA 
DDS 
Dl,JEQUIP_FUO 

JKB_FL AG, O&H 
AX,0500H 
INT_U 

SET 20Xll COLOR NODE FOR DEFAULT 

SET 2DXll DEFAULT COLOR ILUE 
FOREGROUND TO ILUE 

INCLUDIHG BORDER COLOR TO ILUE 

1 INITIALIZE KANA-KAN CONVERSION 

1 GET DRIVE CONFIGURATION 

I FLAG TO KAHA-KAN INITIALIZED 
I INITIALIZE KEYBOARD 

,================================ 
ASSUNE DS • USO 
sua AX.AX I ESTABLISH ADDRESSING HOV DS,AX 
HOV ES,AX l SET DISKETTE IUFFU ADDA 
PIOV IX,OFFSET IOOT_LOCH l 

1----- RESET THE DISK PARAMETER TABLE VECTOR 
HOV WORD PTR DISK_POIHTER,OFFSET DISl(_IASE 
PIOV WORD PTR DISK_POIHTER+2,CS 

1----- LOAD SYSTE" FROH DISKETTE 
XOR SI,SI RESET DISKETTE INSTALLED FllG 

Hlt 
XOR DX,DX 
ROR DI• l 
JNC H7 

HOV CX,4 
PUSH ex 
"OV AH.O 
IHT INT_U 
JC H5 

H5t 

"ov AX,0201H 
HOV CX,OOOlH 
INT INT_ll 
POP ex 
JNC H6 
TEST AH,IDH 
JNZ H7 
LOOP H4 
J"P SHORT H7 

1----- CHECK DISKETTE FORHAT 
H6, NOV SI,DFFFFH 

CHP DS1WORD PTR 
JHE N7 
CHP DS,IIORD PTR 
JE oo_aooT 

H7, IHC DX 

C"P DL,4 
JI Hl 

OR SI.SI 
JZ H9 

l HEAD 0, ORIVE I 
DISKETTE DRIVE ATTACHED? 

I HO -GOTO HEXT DRIVE CHECK 

SET RETRY COUNT 
SAVE RETRY COUHT 
RESET THE DISKETTE SYSTEII 

IF ERROR, TRY AGAIN 

l REAO OP., I SECTOR 
I TRACK O, SECTOR 1 
I READ IN THE SINGLE SECTOR 

RESTORE RETRY COUNT 
1 IF GOOD, GOTO FORHAT CHECK 

TIKEOUT ERROR ! 
YES-GOTO HEXT DRIVE CHECK 
DO IT FOR RETRY TINES 

I SET DISKETTE INSTALLED fLAO 

IOOT_LOCNl[IXl,'Bl' I FORKAT GOOD 
; NO -

IOOT_LOCH2[1Xl,•JPI' 
I YES-GOTO IOOT PROORA" 

I SET DRIVE I FOR NEXT DRIVE 

END OF DRIVES! 
HO -

I ANY DISKETTE INSTALLED ! HO -

! 

1----- DISKETTE WAS INSTALLED, IUT SYSTEPI DISKETTE IIAS HOT INSTALLED. 
KOY SI,OFFSET IOOT_ERR I DISPLAY ERROR MESSAGE 
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00,3 19 003E 
ODU 2£• IA 14 
,on 46 
IOU El 0000 E 
00,0 EZ F1 

00,F 1, 00 
OOAI co 1' 

OU3 u 0009 I 

nu co 1B 

oua 
ou1 59 

oou ao CA 40 
OOAC as 57 IE 
IOAF EA 7COI ---- R 

011, ,o 13 az 15 az AZ 
Z0 Bl 56 13 51 13 
65 13 ao zo 13 65 
DE 12 13 51 13 50 
AF 13 67 12 FD ID 
11 az 15 ID 9E 12 
DD 2C 

OODA OAOD 
OtDC 19 FC ID 73 13 ,c 

II 51 az FO a, 9F 
az 15 az c, 19 IA 
az n az AZ 

IDFZ 

0100 
OIDI 

IIOV CX,62 
HI• IIOV AL,CSI [Sil 

lHC SI 
CHL pRT_HEX 
LOOP HI 

IIOV AH,0 l WAIT ANY KEY IHPUT 

lNT IHT_l6 I 

JIIP HI l RETRY FROl'I 1ST DRIVE 

,----- UNABLE TO IPL fROl'I THE DISKETTE 
BASIC OR APPLICATION N,, INT IHT_II l GO TO CARTRIDGE 

,----- IPL WAS SUCCESSFUL 
GO_IOOTa J ADJUST STACK POINTER POP ex 

OR DL,4DH 
D5:IYTE PTR 

1 SET DOUBLE TRACK SYSTEII DISKETTE 
LIOOHIX],DL ; OR LOGICAL IOOT DISKETTE IIOY 

JIIP IOOT_LOCN ; GO BOOT LOCATION 

,--------------------------------
' l'IESSAGE AREA I 
,-----------------------IOOT_ERR DB • jEl,~' ".1-:J.'tJ.. 'f-<-:J.'T"':11-~ffl,jAh, " 

BOOT_STRAP EHDP 

CODE 
ORG BEGIH+lOON 
EHDS 
ENO 
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.............. ,. 
• • 
• f10DULE 3 N 
• • .............. 
0000 

= oaoo 

ODDO t? 
: 0001 
= 0002 
: 000~ 
= oooa 
= 0010 
= 0020 
= 00&0 

0001 !?lf 
: 0000 
: 0002 
: OOH 
: 0001 
= 0000 
: 0006 
= 00~0 
: 0010 
= ooco 
= 
= oon 11 
0004 ?? 
0005 ?'? 
00D6 ?! 
0007 •• 
aooa ?? 

I009 

Ol75 

: 0000 
OOEl !? 
= 0001 
: OO&D 
10£2 !! 
: ODDJ 
= ooaa 
OIE3?? 
= ODDO 
= 0001 

,c 

,c 

HE4 ?l?f 

IOE6 ?!!T 
DD£& ??Tl 
:r OOOF 

tou nn 
IOEC l?H 

IOEE nn 
2 ooso 
1: 0015 

OOFI TT 
OOFl l?T? 

IOF3 nn 
: UlC 
: OAl 1 
= 1111 

tOFS HU 
= &l~O 

UF7 ?111 

OH9 11 
= 0000 
: 0002 
1: 000~ 
• oooa 
OIFA U 
• 000 l 
• 0002 
• 0003 

[ 
?1 

I 

[ 
!! 

1 

;NNNNNNMNMKNNINNWNKNWN• .. KNNWNNNNMNNNNNM• .. N .. NWNNNN•NNNNNN .. NNINNNNN .. N .. NN 
J. • 
;• KAHA-KAHJI DATA DEFINITION • 
;• .. ! ......................................................................................... . 
KKDATA SEGIIEHT AT &OH 

' DSTART EQU $ 

' ;••··········· ................................................................ . 
;N DATA AEAR • 
J ................................................................................. . 

' ,. DSTAT Da ? JDATA STATUS 
HAHXAF EQU OlH ;HAHOKU 
ZEH2F EQU 02H ;ZEHKAKU 
FUHCF EQU O~H J FUHCTlOH 
ZEHl'IEHF EQU 08H ;ZEHMEH 
KAHJIF EQU 10H ;UHJI 
ZEHlF EQU 20H ;ZEHKAKU HIGH IYTE 
DAKUF EQU &OH ;DAKUTEH/HAHDAKUTEH 

KBDSTAT DW ? ;KEYBOARD STATAS 
ESH I FT EQU OOH ;EISU SHIFT 
KSHIFT EQU 01H ;KATAUHA SHIT 
HSHIFT EQU O~H ;HIRAGAHA SHIFT 
Zl'IODE EQU OlH ;ZEHKAKU l'IODE 
HMODE EQU OOH ;HAHKAKU MODE 
KIDMSK EQU 06H ;KBD STATUS MASK PATTERN 
CAPSST EQU 40H ;CAPS STATUS 
CAPSOH EQU 10H ;CAPS l0CK 
KKHOCHG EQU OCOH ;KAHA-KAH REQUIRE11EHT HOT CHANGED 

KKKYDCD EQU CHARl JKEY DATA CODEC6BYTEl 
KKIHKEY EQU CHAR1 
CHARI OB 1 ; CHARACTER 1 
UTRl DB ? ;ATTRIBUTE 1 
SCAH1 DB ? ;SCAH CODE 1 
CHAR2 OB ? ;CHARACTER 2 
ATTR2 DB ? 1ATTRJBUTE 2 
SCAH2 DB ? ;SCAH CODE 2 . . •-------------------------------------------------------------
KUHIUF DI 

UIHBFSY Da 

iuHATTR EQU 
ZEHATTRI DB 
ZATTRlS EQU 
ZATTR1H EQU 
ZEHATTR2 DI 
ZATTR25 EQU 
ZA TTR2H EQU 

ltOATCHT DB 
ROT25 E~U 
~OT11 EQU . 
SPACE ow 

' KKWCCA DW 
KKEOPl'IAX DW 
BEOP11AX EQU 

' KKWEOP DW 
KKWEOPSV DW 
I 
IASE DW 
UASE25 EQU 
IIASEll EQU 

' ' KKWIHST DI 
llKlHP OW 

' KKCUSR DW 
KCSRP25 EQU 
KCSRP11 EQU 
KCSRP\025 EQU 
I 
KKCHRSP OW 
ZEH SP EQU 

KKFORPIT DW 
I 
KKNODE DI 
HORl1AlN EQU 
UHJil1 EQU 
SELECTN EQU 
COOEN EQU 

' TYMODE Da 
TYI025 EQU 
TY&Oll EQU 
TY4011 EQU 

10& DUP(!l 

10B OUPC?l 

0 
? 
OIH 
&OH 
1 
UH 
UH 

? 
0 
1 

1 

? 
1 
15 

? 
1 

1 
4& 
21 

? 
? 

? 
1&3CH 
OA11H 
l&llH 

1 
&lOH 

l 

T 
0 
2 
4 
a 
? 
l 
2 
l 

JYONI INPUT BUFFER(l20BYTEl 

1 YONl IHPUT IUFFER SAYE 

A-165 

JHAHKAKU ATTRIBUTE 
;HIGH BYTE OF ZEHllAllU ATTRIBUTE 
;ao•2s 
;&0•11 ... 011.11 
;LOW IYTE OF ZEHKAKU ATTRIBUTE 
;ao•25 
;&O•ll.40Nll 

!ROTATE ATTRIIUTE COUNTER 
;&0K2!t 
;ao•11.~0•11 

1SPACE HAHKAKU DATA 

; BUFFER COHTECUTUAl CURSOt 
; END OF YON! POIHTER t !\AX l 
;IAHGOU l'\AXINUN EDP 

; ENO OF YONI POINTER 
I SAVE ARU FOlt EHD OF YONI POINTER 

J START COlUNH OF DISPLAY INPUT IUFF. 
: IAHGOU 80•25 
:aAHGOU &0•11,40•11 

I INSERT l'IOOE FLAG lAllE 
1DISPlAY POINTER 

;KANA-KAH CURSOR. POSITION 
1XAHJI CURSOR POSITION C&O•ZSl 
l (X •11) 
J (0•25) 

!CLEAR DATA OF INPUT BUFFER 
1ZEHKAKU SPACE DATA 

JIIOVE FORWARD POINTER 

:XAHA-KAHJI NODE 
1HORIIAl l'IODE 
,KAHJI IIODE 
;KAHJl SELECT NODE 
:KAHJI BAGOU NODE 

I TV NODE 
J TY MODE &0N25 
1 &O•I 1 
I 40•11 



Appendix A. 

OIFI ?? 
= 0050 
= 002a 

OOFC I? 
' ooia 
= OOOA 

OOFD !? 
OOFE ?? 

OOFF ?!!! 

1101 ?? 
= OOIF 
= oooc 
= oooc 
= ODDO 
= OODO 
0102 ?! 
= 0031 
= OOH 
= DDIC 
= 002a 
= ODDC 

1103 ?? 
= 0027 
= IODC 

0104 ?? 
: U2F 
= 0011 

1105 ?! ! 
0107 •• ! 
Olot !? ? 

0101 07 

0112 "''' tlU !!!? 
OIU ?!!? 

= 0110 
= 0001 
= OOD4 
= ooDa 
= 0010 

DIU ?? 
0119 25 

DUE ?!?? 

OHO 
ouo ???? 
OH2 ??!! 

1144 ?!?! 
OIH .,.,.,, 
1143 !?H 

IIU 44 

IUE ??!! 

019D !? 
= 000 I 
= 0002 
= 0003 
= 0004 
= ODOS 

01'1 ,., 
: 0001 
= D002 
= 0004 
= oooa 
= 0Da0 

0192 ?? 

01') .,, 
= DOFC 
= DD77 

Olt~ ?? 

= 0195 

[ 

[ 

?? 
l 

?! 
l 

?? 
l 

' TYIIHE DB 
TYL&D EQU 
TYL40 EQU 

' KKOILP DI 
OllP25 EQU 
OllPll EQU . 
KHILK 01 
KHBLKl1X DI . 
APKBOST OW 

' OOILP DB 
DOILP25 EQU 
DOILPII EQU 
DDILPIIK EQU 
DDILPIIS EQU 
CllHOllP EQU 
OOILH DI 
OOILHZS EQU 
DOILHII EQU 
DOILHIIK EQU 
DOILHIIS EQU 
CLIHDIIH EQU 
; 
BAHGOUP DI 
IAHP25 EQU 
IAHPI I EQU 
; 
IASTUP DB 
IAST25 EQU 
IASTII EQU 

' DCRSRP 
DSTRTP 
DEHDP . 

ow 
DW 
DW 

? 
aD 
40 

! 
24 
ID 

• 31 
12 
12 
00 
00 

' 0 
6a 
za 
0 
12 

• 39 
12 

' 47 
27 

? 
? 
? 

1HUMBERS OF CHARACTER IN l LIHE ;ao•2s 
;&0Mll1'40Nll 

;OIL POSITIOH 
;401125 POSITION 
;a0Mll/40MII POSITION 

;KOUHO BLOCK HO. 
1MAXIMUM BLOCK HO. 

;SAVE KBD STATUS FOR APPLICATION 

;DATA POSITION OF OIL 
;30•25 POSITION 
;80MII POSITION 
140•11 POSITION (KAHJI MOOE) 
140MII POSITION (SELECT MODE) 
;40•11 INDICATOR POSITION 
;NUMBER OF OIL DATA 
,ao•2s HUMBER 
;80Nll HUMBER 
;40Mll HUMBER CKAHJI MOOE) 
;40Mll HUMBER (SELECT MOOE) 
;40Mll HUMBER OF INDICATOR 

;IAHGOU DATA POSITION 
;80M2S POSITION 
;80Nll1'40Nll POSITION 

;ASTERISK POSITION IN KKOUTIUF 
,ao•2s POSITION 
;80Mll/40Mll POSITION 

1CURSOR POSITION 
;START POSITION 
; EHD POSITDN 

(KKDISP> 
CKKDISP> 
CKKDISPI 

,•-------------------------------------------------------------------• KKGVNYM DI 7 DUP (!) I YOMI WORK 

KKDICLH DW ! DICTIONARY INDEX LENGTH KKDICFF ow ! DICTIONARY TOP OFFSET KKLEHYM DW ? YOMI LENGTH OH INDEX . 
KKECHRML EQU 0 NORMAL 
KKECHOTF EQU l YOMI HOT FOUND 
KKECYMLH EQU 4 YOMI LENGTH EXCEPTION KKECYMHR EQU a HIRAGANA YOMI EXCEPTION KKECDICT EQU l6 DICTIONARY FORMAT ERROR . 
KKYOMIL DI ? LENGTH OF YOMI KKYOMI DI 37 OUP(!) YOMI BUFFER 

; 
KKOHOSUU DW ! TOTAL HUMBER OF KOUHO . 
KKDICADR LABEL DWORD 
KKOICOFF ow ! DICTIONARY OFFSET 
KKDICSEG DW ? DICTIONARY SEGMENT ADDRESS 
'· KKOHOZAN DW ! ZAN KKOHOCNT DW ? DISPLAY KOUHO COUNTER KKOHODSP ow ! DISPLAY KOUHD PRINTER 

:--------------------------------------------------------------------• 
KKHAHQUE 

kKHQLEH 
; 
KKCHRMD DB 
MDZEHHUM EQU 
MDZEHHIR EQU 
NDZEHKAT EQU 
tlDHAHHUl1 EQU 
MDHAHUT EQU . 
KKYMSTS DB 
KKYNS TE EQU 
KKYMSTM EQU 
Kn11sTo EQU 
KKYMSTH EQU 
KKYMSTER EQU . 
KHEHFST DI 
; 
A TTRNSK DI 
ATNSK25 EQU 
ATMSKll EQU 
l 
OLDMDDE DI 
; 

;•-------• . 
DENO EQU 

DB 17•~ DUP(!) ; QUEIHG BUFFER 

llW 

' 01 

• 

02 
03 
04 
05 

! 

0DOD00DU 
000000101 
00000100B 
000010008 
lODOODODB 

? 

? 
OFCH 
11H 

? 

•-Dsuu 
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ZEHK AKU NUMERIC CHARACTER 1 
ZEHKAKU HIRAGAHA CHARACTER 
ZEHKAKU KATAKANA CHARACTER 
HAHKAKU NUMERIC CHARACTER 
HAHKAKU KATAKANA CHARACTER 

I PROCESS END FLAG 
NOYE FORWORD FLAG 
DAKUTEH, HAHDAKUTEH FLAG G 
NUMERIC KEY CONVERSION FLA 
ERROR FLAG 

;ATTRIBUTE tlASK 
;aow2s 
;&D•lll~ON11 

!OLD KANA-KAH MODE 



, 

= = = = 
= = = 
= : 

= = = = 

= = = = = = = = : 

= = 
= = = = = 
= = = 
= = 
= 
= = = = 
= 

195 ?? 
00FE 
0001 
0002 
0004 
00Fa 

DDOO 
0000 
GOFF 
0000 
0040 
ooao 
0020 

FFOO 
FHO 
FF80 
FF20 
FFOl 
FFOZ 

6120 
610 
6181 
6138 
6C20 ,c,;a 
6C81 
,020 
,o,;a 
6D81 
5200 
5301 
oeoa 
0118 
770D 
lC0D 
HOD 
9301 
t.100 
4D00 
1A81 
1111 
lADE 
llDF 
IAU 
1841 

tOlF 

~ 1100 
: 1001 

• 0012 
• 0013 
• 0081 

• '700 
• 7FFF 

• 0020 
~ IDZA 
ii: 00A0 
= DOSE 
• 0007 

= aaza 
: 000A 

: 0009 
• GOOF 
= 0001 
= 005E 
= 0001 
• 0078 

;•-------• 
; 
KKFLAG DB 
KOH EQU 
KOFF EQU 
CLRF25 EQU 
CUSRST_OH EQU 
CUSRST_OFF EQU 

? 
OFEH 
OIH 
02H 
HH 
OFBH 

KAHA-KAH OH FLAG 
KAHA-KAH OFF FLAG 
ao•2s COLOR FLAG 
KANA-KAH CURSOR STATUS OH <ARI> 

OFF (HASHI> 

' 
;••·································································· ;N N 
;N CONSTANT VALUE • 
; . . 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ' ' 
;••·································································· ;N KAHA-KAH PARAMATER • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
' FUHCAL 
ZEHMAH 
KAHJAH 
ICAHEXT 
KAHEHT 
KAHCHG 
KAHlHT 
; 
KEXITX 
KEHTRX 
KCHHGX 
KIHITX 
KOHX 
KOFFX 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

00 
00 
OFFH 
00 
40H 
&OH 
20H 

OFFOOH 
OFF40H 
OFFSOH 
OFF20H 
0 FFO IH 
OFF02H 

;CHARACTER 
;SCAH CODE 
;SCAH CODE 
;CHARACTER 
; CHARACTER 
;CHARACTER 
;CHARACTER 

CODE OF FUHCTIOH KEY 
OF ZEHMEH 8-BIT CODE 
OF ICAHJI MODE 

;AX OF 
;AX OF 
;AX OF 
;AX OF 
;AX OF 

CODE GF UHJI 
CODE OF UHJI 
CODE OF KAHJI 
CODE OF KAHJI 

UHJI EXIT 
UHJI EHTER 
KAHJI CHANGE 
UHJI INITIAL 
KAHJI OH 

EXIT 
EHTER 
CHANGE 
INITIAL 

;AX OF KAHJI OFF ; 

;••·································································· ;N KEY DATA • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 
KYKAHJX EQU 6120H ; SCAH✓CHARACTER CODE OF UHJI ICYKAHJ2 EQU 6840H ;SCAH✓CHARACTER CODE OF ICAHJI (ZEH-LOW) ICYKAHJl EQU 6BB1H ;SCAH✓CHARACTER CODE OF KAHJI CZEH-HIGHI KYCODEX EQU 6838H ;SCAH✓CHARACTER CODE OF BAHGOU KYMUHEX EQU 6CZOH ;SCAH✓CHARACTER CODE OF MUHEHKAH KYMUHE2 EQU 6C40H ;SCAH✓CHARACTER CODE OF MUHEHKAH (ZEii-LOW) KYMUHEl EQU 6C31H ;SCAN/CHARACTER COOE OF MUHEHKAH (ZEH-HIGH) KYHEHKX EQU 6D20H J SCAli/CHARACT ER CODE OF HEHKAH l(YHEHK2 EQU 6D40H ;SCAN/CHARACTER CODE OF HEHKAH CZEll-LOWl KYHEHKl EQU 6D31H ; SCAN/CHARACTER CODE OF HEHKAH (ZEH-HIGH) KYIHSTX EQU S200H ;SCAN/CHARACTER CODE OF lHSERi KYOEL TX EQU 5300H ;SCAN/CHARACTER CODE OF DELETE KYBACKX EQU OEOBH ;SCAN/CHARACTER CODE OF BACKSPACE KYESCPX EQU 0118H ;SCAN/CHARACTER CODE OF ESCAPE KYEEOFX EQU 7700H ;SCAN/CHARACTER CODE OF ERASE EOF KYCRRTX E~U lCODH ;SCAN/CHARACTER COOE OF CARRIER RET. KYCRRTY EQU 7EODH 1SCAH/CHARACTER CODE OF CARRIER RET. KYEHTRX EQU 9300H ;SCAN/CHARACTER CODE OF EHTER KYCSRLX EQU UDOH ; SCAH/CHARACT ER CODE OF CURSOR LEFT KYCSRRX EQU 4DOOH ;SCAN/CHARACTER COOE OF CURSOR RIGHT KYOAKUX EQU lAUH ;SCAH✓CHARACTER CODE OF DAKUTEH (HIGH) KYHAHDX EQU UBlH ; SCAN/CHARACTER CODE OF HAHDAKUTEH (HIGH) KYOAKUl EQU lADEH ; SCAH/CHARACTER CODE OF DAKUTEH CHAHKAKUI KYHAHDI EQU lBDFH ;SCAN/CHARACTER COOE OF HAHDAKUTEH IHAHKAlU) KYDAKU2 EQU IAHH ;SCAN/CHARACTER CODE OF DAKUTEH <ZEHKAKU) KYHAHD2 EQU 1841H ;SCAN/CHARACTER CODE OF HAHOAKUTEH CZEHKAKU) ' CTRL_X EQU lFH ;CHARACTER CODE OF CTRL+X l 
RCHOMAL EQU 0 ;HOMAL RETURN CODE RCABHO EQU l JA9NOHAL RETURN CODE . 
ZEHHIRA EQU 82H lZEHKAKU HIRAGANA HIGH IYTE ZEHKATA EQU 83H IZEHKAKU KATAUHA HIGH BYTE ZEHMARI( EQU 81H ;ZENK.A.KU HARK HIGH BYTE I 
SPEAKHZ EQU 0700H I SPEAKER HZ DELAYH EQU 7FFFH 
I 
llAHK EQU 20H ; 9lAHK DA TA COOE ASTER EQU 2AH !ASTERISK DATA CODE SPECHAR EQU OAOH :SPECIAL CARACTER CODE CAPS EQU 5EH :CAPS DATA CODE 
BEL EQU 07H ,aeu CODE 

' DAKUHUM EQU 40 ;NU111ERS OF DAKUTEH CARACTER HAHDHUN EQU 10 1HUMBERS OF HAHDAKUTEH CARACTER 
BHUMMIH EQU 9 :HIHIMUH NUMBERS OF IANGDU BHUMMAX EQU 15 ;NAXIMUl't NUMBERS OF IANGOU TEHNIH EQU l !MINIMUM TEN 
TEHMAX EQU " i1'1AXINUM TEN 
KUMIH EQU 1 lMIHIMUM KU 
KUMAX EQU 120 ;MAXIMUM KU 
l 
I 
I 

i••·································································· • • SCAH CODE 1 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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= 0002 
: 0004 
: OODI 
: 000D 
: 0010 
: 0011 
: OOH 
: 0029 
= ooze 
: 005 
= 001' 
= 004A 
: OO<E 
= oou. 
: ODU 
: 0070 
: 0072 
z OOH, 
= 007D 

: 002F 
= 0025 
: 00\l 
: 00<0 

= noo 

= 0001 
= DOOi 
= D002 
= 0003 
= ooo, 
= 0005 
= 0006 
= 0007 
= 000& 
= 0009 
= OOOA 
= oooa 
= oooc 
= 000D 
= OOOE 
= GOOF 
= 0010 
= 0020 
= 0030 
' 00~0 
= 0050 
= 0060 
= 0070 
= 00&0 
= 0090 
= OOAO 
= ono 
= ooco 
= OODO 
= OOEO 
= OOFO 
= QDFF 

= 0010 
' 00&1 
= 0082 

' 0083 
= ooaa 
= ooa, 
= OO&A 
= 00&E 

= 0020 

ou, 

= 0000 

SCAHD2 EQU 02H 
SCAHOA EQU OAH 
SCA HOB EQU 08H 
SCAHOD EQU ODH 
SCAHlO EQU 10H 
SCAHta EQU UH 
SCAHlE EQU lEH 
SCAH29 EQU 29H 
SCAH28 EQU 28H 
SCAH35 EQU 35H 
SCAH39 EQU 39H 
SCA HO EQU OH 
SCAHU EQU UH 
SCAH6A EQU 6AH 
SCAHU EQU UH 
SCAH70 EQU 70H 
SCAH72 EQU 72H 
SCAH7A EQU 7AH 
SCAH7D EQU 7DH . 
HUlll 9111 EQU 2FH 
HUIIOlll EQU 25H 
HUll19112 EQU 41H 
HUll0112 EQU 40H . 
SCAH6BO EQU 6BODH 

;••·································································· •• IIIIIEDIATE VALUE • , ................................................................... . 
' DOD 
D01 
DOZ 
D03 
D°' 
DDS 
D06 
D07 
DOB 
D09 
DOA 
DOB 
DOC 
DOD 
DOE 
DOF 
D10 
D20 
D30 
D40 
D50 
060 
D70 
Dao 
D90 
DAO 
DBD 
DCO 
DDD 
DEO 
DFO 
DFF 

' 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

OOH 
01H 
DZH 
03H 
04H 
05H 
06H 
07H 
08H 
09H 
DAH 
DBH 
OCH 
DOH 
OEH 
OFH 
10H 
20H 
30H 
~OH 
50H 
60H 
70H 
aDH 
90H 
OAOH 
DBDH 
OCDH 
ODOH 
OEOH 
DFOH 
OFFH 

,-------------- EQUATES FOR VIDEO INTERFACE------------
VIDEO EQU 
VS ET ACT EQU 
VSETACP EQU 
YRDACP EQU 
VRDACA EQU 
VWRACA EQU 
VWR CA EQU 
VWRTTYA EQU 

CURSOR_DISAILE EQU 

' 

lOH 
UH 
82H 
83H 
aaH 
89H 
8AH 
8EH 

20H 

1 INTERRUPT HO. OF VIDEO I ✓ O 
SET ALTERNATE CURSOR TYPE 
SET ALTERNATE CURSOR POSITION 
READ ALTERNATE CURSORAPROA~~ao~T ALT CSR rsN 
READ ATTRIBUTE AHO CH LT CSR PSN 
WRITE ATTRIBUTE AHD CHARACTER AT A 
WRITE CHARACTER AT ALT CSR PSH 
WRITE TTY USING ALT CSR PSH 

CURSOR DISABLE IIT 

KKDATA EHDS NNNNNNNNNNNNNNN 
;••••••••••••••••••••••• END NNNNNNNNNNNNNNNNNNNNNNNNNN 

PUBLIC KKKFDII 
BIGIH = S 
ASSUIIE CS:CODE,DS:KKDATA NNNNNNNNNNNN 

;NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNWNNNNNNNNNNNNNNNNNNNNNNNN N 
;N M 
;• PROGRAM HAIIE, KKKFDII N 
;N N 

;: DESCRIPTIVE HAIIE, KAHAc~~~~~R~~I~u~g¥I~~E
01

sTRIBUTION MOHITOR> : 

:• INTO GROUPS N ;• FUNCTION, THIS ROUTIHE CLASSIFIES SCAN CODEICHARACTEREH BRANCHES N 
•• THAT ARE THE GRAPHIC, CURSOR OR FUHCTIOH, TH N 
;M TO EACH PROCESS, M ,. . 
; • LINKAGE: IHT 78H N ,. . 
•• INPUT: AX< AH - SCAN COOE, AL - CHARACTER ) N 1 • 1 BYTE CODE N 
•• 2 BYTE CODE (HIGH BYTE> N 
•• 2 BYTE CODE <LOW BYTE) N 
•• FUHCTIOH KEYS N 
1• a BIT CODE WITH ZEHIIEH KEY 
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0000 

0000 1E 
0001 06 
oooz 55 
0003 57 
000'- 56 
DOU 5Z 
0006 51 
0007 53 
oooa 50 
0009 18 R 
oooc 3E DI 
DODE ae C3 
0010 3D 61ZO 
DOU H DA 
001S 3D FFao 
IOU H 05 
IOU 3D FFZO 
tllD 75 03 

ODlF 
IDlF ea ozu R 
OOZ2 
I02Z aA 16 00ft II 
0026 3D FFOZ 
002, H OD 
0021 3D FFOl 
OOZE 75 15 
I030 ao 26 0195 II FE 
,035 ea 56 " .. ,. 
oo,a ao OE 01'5 II 11 
003D ao FA 00 
fOU 74 4a 
00'2 II U20 
IH5 
oo•s •• 16 01,. R 
oo,, 3D 68&1 
Ol4C 74 3F 
10,e ao FA 00 
0051 H ZF 
fOSl aa D& 
105 ea 132D R 
IOS& al FIi 6DU 
IUC 74 2F 
one al Fa 6C&l 
0062 74 29 
0064 ea 0097 R 
0061 F6 06 0000 II 20 
106C 7S lF 
006 E ao FA oz 
0071 74 DA 
0073 110 FA 04 
OIH 74 05 
0071 Ell 0379 R 
00711 Ell oa 
007D 
107D ea 05EF R 
ooao El 03 
ouz 
ooaz E& 033E R 
ooas 
ooas 3D 0000 
ooaa H 03 
DOaA Ea 021Z R 
IO&D 

OUTPUT: 

KAHJI FIHISHED 
KAHJI EHTEUD 
KAHJI CHANGED 
KAHJI INITIALIZED KAHJ I DH 
KAHJI OFF 

KAHA-KAH CDIIIIOH TABLES 

IFFDO) 
I FF•o> 
I FF30 l 
(Ff20) 
IFFOl) 
(FFD2l 

RETURN CODES, HDHE 

EXTERHAL REFERENCES, 

ROUTINES: KKIHIT - KAHA-KAN INITIALIZATIOH 
KKHOML - NORMAL MODE CONTROL 
KKZCTL - ZEHKOUHO CONTROL 
KKBCTL - IAHGDU CONTROL 
KKWOIL - WRITE OPERATION IHFORl1ATION LINE 

• • • • • • • • • • • • • • • • • • ; . . 
; • TABLES, KANA-KAN CDIIIION TABLES • 
; . . 
l • REGISTERS: All UHCHANDEO • ,. . 
1• CHANGE ACTIVITY, VERSION 00.00 • 
;N W 
; N N 

, ....................................................................... . 
I 

; 
ASSUME DS,KKDATA 

;NNNNNNNN ■ ••••••••••••• KKKFbN NNNNNNNN ■ ••••••••• ■■NNNNNNNNNNNNNNNNNNN 
; N N 
; • ENTRY OF KKKFDM • 
pl N 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 
KKKFDl'I PRDC HEAR 

PUSH DS 
PUSH ES 
PUSH IP 
PUSH DI 
PUSH SI 
PUSH DX 
PUSH ex 
PUSH IX 
PUSH AX 
MOV BX,SEG KKDATA MOY DS,8)( 
MOY es.ax 
CMP AX,KYKAHJX 
JE KFDOOO 
CMP AX,KCHHGX 
JE KFDOOO 
CMP AX,KIHITX 
JNE KFD010 

KFDOOOt 
CALL 

ICFDOlD I 
KKINIT 

110V DL,KKMDDE 
CMP AX,KOFFX 
JE KF0012 
CMP AX,KDHX 
JNE KFDOI\ 
AND KKFLAG,KDH 
JMP 

ICFD0121 
KFDRTN 

OR KKFLAG,KOFF 
Cl1P DL,HORMALM 
JE KFDRTH 
MDV 

ICFD014 a 
AX,KYKANJX 

MOV OLDMODE,DL 
Cl'IP AX,KYKAHJl 
JE KFDRTH 
CMP Dl, HORMALl'I 
JE KFDOlO 
MDV IX,AX 
CALL KCALCCW 
Cl'IP IX,KVHEHKI 
JE KFDRTH 
CMP IX,KYMUHEI 
JE KFDRTH 
CALL CSCAH 
TEST DSTA! ,ZEHIF 
JHZ KFDRTH 
CMP Dl. KANJIII 
JE KFD020 
CMP DL, SELECTM 
JE KFD020 
CALL KKBCTL 
JMP SHORT KFD040 

KFD0201 
KKZCTL CALL 

JMP SHORT KFD040 
KFDO~O• 

CALL KKHDIIL 
KFD040 t 

AX,RCHOIIAL CMP 
JE KFDRTN 
CALL SPEAKER 

KFDRTNt 
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l SAVE REGISTERS 

;LOAD KANA-KAN DATA SEG11EHT 
;GET KANA-KAH DATA SEGMENT 

1--- 110DIFYED FOR KANA-KAK PERFORIUHCE UP 
I 

CHECK SCAN CODE THAT REQUIRE lNlTIALIZE • 

lKANA-KAN Ilt!TJAL PROCESS 

;LOAD KANA-KAH MODE 
1REQUIREMEHT IS KAHJI OFF? 
; YES. GOTO 
;REQUIREMENT IS KANJI 011? 
; NO. GOTO 
1SET KANJI OH FLAG 

·J SET UNJJ OFF FLAD 
;NORMAL MODE? 
I YES. GOTO 
ILOAD KAHJl KEY CODE (FIH!SH KANJil 
;SAVE KANA-KAN l'IODE 
lHIGH IYTE OF ZEHKAKU KANJI KEY t 
I YES. GOTO 
;HORltAL MODE? 
i YES. GOTO 

;CALCULATE KKWCCA 
;HIGH IIYTE OF ZENKAKU HENKAKN KEY t 
I YES. GOTO 
1HIGH IYTE OF ZEHKAKU MUHENKAN KEY t 
I YES. GOTO 
;CHANGE SCAN CODE 
;HIGH IYTE OF ZEHKAKU t 

I YES. GOTO 
I UHJ I MODE ? 
I YES. GOTO 
IKAHJI SELECT MODE? 
1 YES. GOTO 
IIAHGOU MODE PROCESS 

1KANJI NODE PROCESS 

!NORMAL MODE PROCESS 

1RETURH CODE IS HORIIAL t 
I YES. GOTO 
1SOUHO SPEAKER 
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ooao ,a 
OOIE SI 
DDIF st 
00,0 ,. 
DOU SE 
0092 5F 
Dotl SD 
109' 07 
019S IF 
00'6 CF 
1Dt7 

0Dt7 
DDt7 52 
oo,a u 
DD9C ao 
009F 75 
OOAI 

16 OOIO R 
FA 20 
Ol 

01.U 
OOH 
oo.u 
000 
0019 
OOAI 
ODAE 

E9 0143 R 

El 0166 R 
lC 00 
H Ol 
E9 0150 R 

OOAE ao Fl 00 
0081 H 6a 
OOBl al FF OI 
0016 74 67 
DUB BO FF FF 
DOH H 66 
ODBD ao FB 12 
ooco H 65 
ooc2 10 Fl u 
oocs 74 60 
OOC7 10 FS 11 
DOCA H 51 
DOCC 10 FF DZ 
ODCF 72 05 
DODI ao FF OD 
IDD~ 76 3C 
ooo, 
0006 IO FF II 
0009 72 05 
ODDI 10 FF II 
OODE 76 3Z 
IOED 
00£0 
DOD 
DOES 
ODEI 
IDEA 

ID FF IE 
72 05 
ao FF z, 
76 za 

OOEA IO FF 21 
OOED 72 15 
OOEF ao FF 35 
DOFZ 76 IE 
OOH 
OOH ID FF 3' 
DOF7 H 19 
DOF9 10 FF u 
DDFC 74 14 
ODFE ao FF u 
0101 74 OF 
DlOl ao FF 6A 
1106 H OA 
0101 
1101 10 FF 10 
0101 72 OE 
tlOD ao FF 70 
0110 77 09 

0112 
11 lZ 
0115 
0117 
1119 
0118 
Olli 
1110 
IIIF 
OIIF 
0121 
0121 
Ol2l 
0125 
0127 
0127 
DIZ9 
0120 
0l2F 
012F 

ao FB IF 
76 0~ 
10 01 
El 14 

II 0~ 
Ea 10 

BO DI 
El OC 

10 10 
El oa 

ao 20 
8A Z6 GOEi R 
EB OZ 

14 OD 

KKKFDII 
l 
I 

. 

POP 
POP 
POP 
POP 
POP 
POP 
POP 
POP 
POP 
IRET 
EHDP 

AX 
IX 
ex 
DX 
SI 
DI 
IP 
ES 
DS 

1RESTDR REGISTER 

1RETURH TO CALLER 

:NNNN CSCAN NMMNNNNNN•••••••••••••••••••••NNNNNNNNNNNNNNNNNNNNNNNNNNNN •• ;N CHAHGE SCAN CODE N 

; : BX , SCAH CODE/CHARACTER : 
•• 
!····································································= • CSCAH PROC HEAR 

CSCDDOi 

CSCOOl, 

cscoo2, 

CSCOOl, 

cscou, 

cscoos, 

cscoo,, 

CSC007, 

PUSH DX 
110V DL,DSTAT 
Cl1P DL • ZEHI F 
JHE CSCOOI 

Jl1P cscoao 

CALL 
Cl1P 
JE 
Jl1P 

Cl1P 
JE 
Cl1P 
JE 
Cl1P 
JE 
Cl1P 
JE 
Cl1P 
JE 
Cl1P 
JE 
Cl1P 
JB 
Cl1P 
JBE 

Cl1P 
JB 
Cl1P 
JBE 

Cl1P 
JB 
Cl1P 
JIE 

Cl1P 
JB 
Cl1P 
JBE 

C11P 
JE 
Cl1P 
JE 
Cl1P 
JE 
Cl1P 
JE 

HAHDAKU 
AL.O 
CSC002 
csco,o 
BL• FUHCAL 
CSCOlO 
BH,ZEHl1AH 
CSC020 
BH, KAHJAH 
CSC030 
BL ,ZEHHIRA 
CSC040 
BL.ZEHKATA 
CSC040 
BL ,ZEHl1ARK 
CSC040 
BH,SCAH02 
CSCOOl 
BH, SCAHOD 
CSC009 

BH,SCAHIO 
CSC004 
BH, SCAHll 
CSC009 

BH,SCAHIE 
CSC005 
BH,SCAH29 
CSC009 

BH • SCAH28 
CSC006 
BH,SCAHl5 
CSC009 

BH, SCAH39 
CSC009 
BH,SCAHH 
CSC009 
BH,SCAH4E 
CSC009 
IH, SCAH6A 
CSC009 

CHP BH.SCAH70 

;LDAD 
;DATA 
I HO. 

DATA STATUS 
IS LDW BYTE OF ZEHKAKU ! 
GOTO 

;DAKUTEH OR HAHDAKUTEH PROCESS 
;DAKUTEH OR HAHDAKUTEH CHARACTER ? 
; HO. GOTO 

1DATA IS FUHCTIOH KEY? 
, YES. GOTO 
;DATA IS ZEH11EH KEY! 
; YES. GOTO 
;DATA IS KAHJI REQUIREl1EHT? 
, YES. GOTO 
;DATA IS HIRAGANA KEY? 
; YES. GOTO 
;DATA lS KATAKANA KEY? 
; YES. GOTO 
;DATA 15 HIGH BYTE OF ZEHKAKU ? 
; YES. GOTO 

;DATA IS GRAPHIC (HAHKAKUl ! 
; YES. GOTO 

;DATA 15 GRAPHIC IHANKAKUl ! 
l YES. GOTO 

lDATA IS GRAPHIC CHAHKAKUl ? 
; YES. GOTO 

;DATA IS GRAPHIC IHAHKAKUI ! 
l YES. GOTO 

1DATA 15 GRAPHIC (HAHKAKUI ? 
; YES. GOTO 
;DATA 15 GRAPHIC (HAHKAKU) ! 
; YES. GOTO 
;DATA 15 GRAPHIC CHAHKAKUl ! 
I YES. GOTO 
;DATA lS GRAPHIC IHAHKAKUl ? 
I YES. GOTO 

JB CSCOIO 
Cl1P BH.SCAH7D 1DATA 15 GRAPHIC IHAHKAKUl ? 
JA CSCOIO l HO. GOTO 

,•-------------------------------------------------------------------• 
•• HAHKAKU PROCESS • 
,•-------------------------------------------------------------------• cscoo,, 

CSCOlO, 

cscozo, 

CSCOlO, 

csco~o, 

cscuo, 

Cl1P 
JBE 
110V 
JIIP 

110V 
JPIP 

110V 
JPIP 

110V 
JIIP 

110V 
HOV 
JIIP 

PIOV 

IL, CTRL_X 
CSCOIO 
AL. HAHKAF 
SHORT CSCD60 

AL,FUHCF 
SHORT CSC06D 

AL. ZEHMEHF 
SHORT CSC060 

AL .UHJIF 
SHORT CSCD60 

AL.ZEHIF 
AH,ZENATTRI 
SHORT CSC070 

AH,HAHATTR 
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1CTRL+X KEY? 
; YES. GOTO 
;HAHKAKU FLAG OH 

1FUHCTIOH FLAG OH 

1 ZEH11EH FL AG DH 

;UHJI FLAG OH 

;ZEHKAKU I FLAG DH 
1SET ZEHKAKU-1 ATTRIBUTE 

1SET HAHKAKU ATTRIBUTE 



llll 
IE oool R 

OUI gg R 
OIJS gg 26 0004 R 
0139 gg 3E ooos 
1130 A2 ODDO R 
0140 Ell U 90 

1143 
0166 R 0143 E& 

0146 3C OD 
0141 75 13 R 
IIU aa IE 0006 
OIU AO OOE2 R 
0151 AZ 0007 R 

R 
0154 aa lE o ooa 

R 02 
0151 C6 06 0 ooo 

OISD 
02 015D 114 

OISF CD 16 
R 0161 Al 0001 

0164 SA 
0165 Cl 
01'6 

11'6 
3E OOE6 R 1166 Ill 

116A 13 EF 06 
116D 72 7a 

0009 R ll6F IA AS 
1173 IA u OOOA R 
0177 3A 06 OOEI R 
117B 75 6A 
117D ao FC &2 
11&0 74 05 
11&2 ao FC &3 
ous 75 60 
11&7 

as oooc R 1111 IA 
1188 al FB !ADE 
IIBF 74 IC 
0191 11 FB !AO 
01'5 14 16 
0197 81 F8 UDF 
lltl 74 06 
11'D 81 F8 1110 
IUI 75 44 

IIA3 
0201 • IIA3 IIE 

IIU 119 OOOA 
llAt 86 02 
IIU Ell oa 

IIAD 
IUD BE OIEA • 1180 119 0021 
1113 116 01 
IIIS 
IIIS ZE• lA 04 
1111 74 05 
llll 0 
1111 EZ Fl 
1110 Ell za 
IIIF 
IIIF 02 C6 
IICI aa 26 0003 • IICS A2 0006 R 
lie& AO OOEI R 
IICI A2 0004 R 
IICE AO OOE2 R 
01D1 AZ 0007 R 
11D4 IA 15 OOOI R 
11D& AZ ooos R 
11D1 A2 oooa R 
IIDE C6 06 0000 R az 
IIEl 10 01 
IIES Ell 02 
11[7 
IIE7 u co 
IIU 
IIU Cl 
IIU 

• IIU A9 .. AD AF II 
IIEF 13 IS 87 89 88 

,i IIF4 ID BF CZ C4 C6 
IIF9 H 4C 4E SO 52 
IIFE 54 56 58 SA SC 

CSC070• 
l'IOV CHARI, BL 
l'IOV ATTRl,AH ISET HA 
l'IOV SCAH!, IH ISET HKAKU CHARACTER 
l'IOV DS TAT, Al I SET ;~r:l~~~: 

. Jl'IP CSC090 lSET DATA STATUS 
,•---------------------------
,. ZEHKAKU PROCESS ----------------------------------------• , •----- - --------------------- . 
cscoao, -----------------------------------• 

CALL HAHDAKU 

l 

Cl'IP Al, 0 IDAKUTEN OR HAHDAKUTEH PROCESS 
JHE CSC090 :DAKUTEN OR HAHDAKUTEN ? 
l'IOV CHAR2, Bl ' YES. GOTO 
MOY AL.ZEHATTRZ :SET ZENKAKU CHARACTER 
MDV A TTR2, Al 
MOY SCAN2, BH 
MDV DSTAT,ZEHZF 

; SET ZENKAKU-Z ATTRIBUTE 
; SET SCAN CODE 
lZENKAKU FLAG OH 

;N---------------------------.......... 
; • RETURH TO CALLER ----------------------------------• 

~:co;o~--------------------------------------------------------------= 
MDV AH,002 
!HT 16H 
MDV KBDSTAT,AX 
POP DX 

lREAD KID STATUS 
:SET UNA-KAH KIID STATUS 

RET 
CSCAH EHDP lRETURH TO CALLER 

;•••• HAHDAKU •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ;• . 
; N DAKUTEH/HAHDAKUTEH PROCESS • 
:• . 
;••··································································· HAHDAKU PROC 

HAH000, 

MDV 
SUB 
JII 
IIOV 
MDV 
CMP 
JHE 
CMP 
JE 
CMP 
JHE 

DI• KKWCCA ; LOAD CURSOR POINTER IH KICINBUF 
DI• 006 :CURSOR POINTER IS AT TOP ? 
HAHOao ' YES. GOTO 
AH,KKINBUF[Dll ;LOAD HIGH tYTE OF ZENICAKU 
Al,KKIHBUF[DIJ+I ;LOAD ATTRIBUTE-I 
Al,ZEHATTRI ;DAU IS ZEHUKU ? 
HAHOBO ; HO, GOTO 
AH,ZEHHIRA ;HIRAGAHA ! 
HANOOO I YES, GOTO 
AH,ZEHICATA ;U,TAUHA. ! 
HAHOao NO. GOTO 

IIOV Al,KKIHBUFCDil+l 1LOAD LOW IYTE OF ZENKAKU 
CMP BX,KYDAKUI 
JE HAH040 
CMP BX,KYDAKUZ 
JE HAHO\O 
CMP IIX,KYHAHDI 

;DAKUTEN ? 
; YES. GOTO 

JE HAH005 
CMP BX, KYHAH02 ;NANDAKUTEN ? 
JHE HAHOBO ; HO. GOTD 

JN------------------------------------------------------------------1 
; N HAHOAKUTEH PROCESS • 

·•-------------------------------------------------------------------• HAN005, 
IIOV SI ,OFFSET HAGYOH ;LOAD HA GYOU DATA OFFSET 
MOV CX,HAHDHUII :LOAD NUMBERS OF HAHDAKUTEH CHARACTER 
NOV OH,DOZ 
JMP SHORT HAHOSI ;GOTO CARACTER CHECK 

i•-------------------------------------------------------------------• ; • DAKUTEN PROCESS N 

·•-------------------------------------------------------------------· HAHIO, 
IIOV 
MDV 
IIOV 

HAH0S0, 
CIIP 
JE 
IHC 
LOOP 
JNP 

HAH060: 
ADD 
NOV 
MDV 
MOV 
MOY 
IIOV 
MDV 
MOY 
MDV 
l'IOV 
MDV 
MOV 
JMP 

HAHOIIO• 
XOR 

HAHRTH, 

Sl,OFFSET UGYOH ;LOAD KA GYOU DATA OFFSET 
CX,DAKUHUl'I ILOAD HUl11ERS OF DAKUTEK CHUACTER 
DH,DOI 

Al,CS, [Sil 
HAH060 
SI 
HAH050 
SHORT HAHOU 

Al,DH 
CHARI ,AH 
CHARZ ,Al 
Al, ZEHA TTRl 
ATTRl,Al 
Al ,ZEHATTRZ 

; CHECK DAKUTEK CHARACTER t 
I YES, GOTO 

;UHIUTCH. GOTO 

llUKE DAKUTEH/HAHDAKUTEH CHARACTElt 
;SET HIGH BYTE OF ZEHKAKU 
;SET lOW BYTE OF ZEHUKU 

;SET ATTRIIUTE-1 

A TTR2, Al I SET ATTRIIUTE-Z 
Al,KKIHBUF[Dll+Z ;LOAD SCAN CDDE 
SCAHl,Al :SU SCAH CODE 
SCAH2,Al :SET SCAH CODE 
DSTAT,ZEHZF+DAKUF ;SEl ZEHKAKU DAKUTEHIHANDAKUTEN 
Al,D01 ISET RETURN CODE OF DAKUTEHIHAHDAKUTEN 
SHORT HAHRTH 

AL ,AL I SET RETURN CODE 

RET ;RETURN TO CAllER 
HAHOAKU EHDP 

,--------------------------------------------------------------------• 1 • DAKUTEHIHAHDAKUTEH CHARACTER • 

,---------------------------------------------------------------,----• KAGYOH, DB OA9H,OABH,OADH,OAFH,OBIH 
SAGYOH, DB 083H,OB5H,087H,019H,OUH 
TAGYOH, DB OBDH,O&rH,OC2H,OCIH,OC6H 
KAGYOK, DB OH,ICH,HH,50H,52H 
SAGYDK, DI 5\H,56H,SIH,5AH,5CH 
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020l 
020& 
020D 

0212 
0212 
02H 
021' 
021& 
0219 

0219 
0219 
021A 

1218 
02ID 
02JF 
0221 
0223 
0224 

0226 
0226 
022A 
022D 
022F 
OBI 
02ll 
02ll 
0235 
0237 
0237 
OZlC 
023F 
02H 
0244 
0246 
020 
120 
024D 
024F 
024F 
0254 
0256 
0256 
0251 
02SC 
0260 
0262 
0265 
0265 
oaa 
02U 
026D 
0260 
02H 
0270 
0275 
0279 
027F 
02az 
0284 

SEU U U '7 
CD DO Dl D6 D9 
6E 71 74 77 7A 

10 07 
14 OE 
CD 10 
Cl 

so 
so 

H OF 
CD 10 
n DO 
CD 11 
58 
24 30 

3C 20 
H OD 
ao FE 50 
74 04 
12 03 
EB 23 

12 oz 
El IF 

ao 26 0195 ll FD 
ao FA GI 
74 OE 
ao FA OE 
75 05 
ao OE 0195 ll 02 

12 01 
Ea 07 

ao OE 01'5 ll 02 
12 03 

a1 Fl FF20 
74 09 
36 16 
75 03 

OOFA R 

E9 OHC R 

IF 0000 ll 
19 0195 
32 co 

AA 
EZ FD 
ao 26 0195 ll 03 aa 16 OOFA ll 
C7 06 OOE4 ll 0020 ao FA 03 
H lF 
ao FA oz 

H ,oH 63H,65H,67H 
TAGYOK1 01 ~~OH ODOH, 003H, 0D6H, 0D9H 
HAGYOH: 01 6EH 7JH,HH,77H,7AH 
HAGYOK: DB N;NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN • •••N srEAKER .,01• E I .......... .., ....... ,u,. 
•• EAKER FOR INVALID DP RAT OH • 
I. soUHD SP • 
;W NNWNNNN.NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN N 
........... w,ooUOOI ••101·--·••N1u, 
SPEUU ~~~C AL,BEL 

NOY AH,DOE J5PEAKER DH 
JHT JOH ;RETURN TO CALLER 
REI 

S~EAKER EHDP ••••••••••••••••••••••••••••••••• .. •••••••••• ; JCIU(NJOOIIOUIOIN NNNIOl)INNNIOIN 

: : PRO GRAN HAIIE• KKIHIT : 

;: DESCRIPTIVE HAIIE• KANA-KAH IHITIALIZATIOH : 

;• FUHCT!OH• THIS ROUTINE IS IHITIALIZATIOH FOR KAHA-KAHJI HEHK•H. N 
:: IT SETS TELEYISIDH IIODE. " : 

; N N: 
; N LINKAGE: CALL N 

; N N 
;N IHPUT1 NOHE N 

;: OUTPUT: KANA-KAH COlll'IOH TABLES : 

;N E N 
1 • RETURN CODES I HOH N 

; N N 
i• EXTERNAL REFERENCES: N 

'. ,. ROUTINES I HONE 
IN N 
;N TABLES• KANA-KAH COMOH TABLES N 

• 
N 

IN N 
i• REGISTERS• IX,CX,DX,Dl - WORK N 
; • ALL OTHERS UNCHANGED N 
IN N 
;• CHANGE ACTIVITY: YERSIDH 00 .00 • 
; )I N 
; I( • 

·-································································--·· ; 

:•••••••••••••••••••••• KKIHIT ••••••••••••••••••••••••••••••••••••••• 
;M N 
; • ENTRY OF KKIHIT • 
; . . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• KKIHIT PROC HEAR 

PUSH AX 
PUSH AX 

.•-------------------------------------------------------------------• l N GET TV IIDOE N 

·•-------------------------------------------------------------------• NOY AH,DOF 

IHlODO• 

IHI002• 

IHID031 

INID041 

IHI0061 

INIOU1 

IHI0091 

!HT JOH ;READ DISPLAY STATUS 
NOY DX, AX 
!HT llH 1READ EQUIPNEHT 
POP IX 
AND Al,D30 1IGNOU IIEAHIHGLESS IIT 

CNP 
JE 
CNP 
JE 
NOY 
JNP 

NOY 
JNP 

AND 
CNP 
JE 
CNP 
JNE 
OR 

KOY 
JNP 

OR 
NOY 

CIIP 
JE 
CNP 
JNE 
JHP 

MY 
NOY 
XOR 

STOSI 
LOOP 
AHO 
NOV 
HOV 
CNP 
JE 
CMP 

AL, D20 
INl002 
DH,80 
IHIOOO 
DL, TY4011 
SHORT IHIOU 

DL,TV&Oll 
SHORT !Nl006 

KKFLAG, DFDH 
DL,00B 
IHI004 
DL,DOE 
IHIDDl 
KKFLAG,CLRF25 

DL, TY6025 
SHORT IHI006 

KKFL AG, CLRF25 
DL,TY401! 

BX,KINITX 
INIGO& 
TVHOOE,Dl 
INIOOa 
lNIRTH 

;SYSTEII IIODE 15 5550 Ell ? 
I YES. GOTO 
JTY IIODE IS 80Nll? 
; YES. GOTO 
;LOAD 40Nll NODE 

1 LOAD &ONlJ IIODE 

I 
1COLDR GRAPHIC IIODE? 
I YES. GOTO 
!COLOR TEXT IIDDE? 
; NO. GOTO 
1SET ao•25 COLOR FLAG 

JLOAD 10•25 IIODE 

1SET &0N25 COLOR FLAG 
JLOAD 40NZ5 MODE 

1REQUIREIIEHT 15 INITIAL? 
I YES. GOTO 
!CHANGE TY IIODE? 
I YES. GOTO 

Dl,OFFSET 
CX,DEHD 
Al,AL 

TABLE OFFSET 
DSTART ;LOAD KANA-KAH COHATRHO~OHTROL TABLE 

!CAPACITY OF KANA-K 

INioo, 
KKFLAG, UH 
TVMODE,DL 
SPACE,BLAHK 
DL,TY401J 
TY401JL 
DL,TV&Oll 
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!LOAD OOH 

;CLEAR KAHA·KAH CONTROL TABLE 
• •AH oH,oFF FLAG 

:CLEAR KKFLAG WITHOUT KAH•-• 
!SET TY MODE 
;SET HANKAKU SPACE DATA 
JTY IIODE IS 40Nll ? 
; YES. GOTO 
ITV IIODE 15 ao•Jl? 



0287 

02&9 
0289 
028E 
0293 
0299 
029E 
02A3 
02U 
02AD 
0282 
0217 
028C 
02Cl 

02C3 
02C3 
02c3 
02CD 

02CF 
02D4 
02DA 
02DF 
02E4 
02E9 
02EE 
02Fl 
02F3 
02FD 
0302 

0304 
0304 
0309 
0309 
030E 
0314 
0319 
031E 
0323 
0323 
032D 
0332 
0337 

OllC 
OllC 
OllD 
033E 

033E 
033E 
0343 
03~S 
034& 
034A 

H 71 

C6 06 OOFI R SD 
C6 06 ODFC R 13 
C7 06 OOF3 R 1311 
C6 06 OOEI R 01 
C6 06 ODEZ R 03 
C6 06 0193 RFC 
C6 06 ODE3 R 00 
C6 06 0101 R DC 
C6 06 01oz R 44 
C6 06 0103 R DC 
C6 06 0104 R 11 
Ea 79 

C6 06 OOFI R 23 
F6 06 01'5 R 02 
74 3A 

C6 06 OOFC R II 
C7 06 OOF3 R 1311 
C6 06 OOEI R 01 
C6 06 OOE2 R 03 
C6 06 0193 R fC 
C6 06 OOEl R 00 
C6 06 0101 R DC 
C6 06 0102 R 44 
C6 06 0103 R DC 
C6 06 0104 R II 
El 38 

C6 06 OOFI R 50 

C6 06 OOFC R OA 
C7 06 OOFl R OAII 
C6 06 OOEI R SO 
C6 06 OOEZ R gg 
C6 06 0193 R 77 
C6 06 ODEl R 01 
C6 06 0101 R OC 
C6 06 0102 R •• 
C6 06 0103 R DC 
C6 06 0104 R 11 

sa 
CJ 

F6 D6 0195 R 01 
75 14 
lD FFO 
74 22 
3D FFSD 

JE TV&Dlll ; YES. GOTO 
;•-------------------------------------------------------------------• : • TV HOOE : aow2s • 
·•-------------------------------------------------------------------• TVa025l 1. 

110V 
110V 
11DV 
MDV 
110v 
110V 
110V 
110V 
110V 
110V 
110V 
Jl1P 

TVLIHE,TVLIO ;SET HUl1BERS OF CARACTER IH LINE 
KKG!lP,GilPZS ;SET Oil PGSITIOH 
KKCUSR,KCSRP40ZS ;SET KAHJI CURSOR PGSITIGH 
ZEHATTRI .zuau ;SET ZEHKAKU ATTRUUTE l 
ZEHATTR2,ZATTRZ5 ;SET ZEHKAKU ATTRIBUTE 2 
ATTRl1SK,AT11SK25 ;SET ATTRIBUTE 11ASK PATTERN 
RGATCHT,ROTZS ;SET ROTATE COUNTER 
DOilP,DOILPll ;SET DATA POSITIOH OF OIL 
DOILH,DOILHll ;SET NUMBERS OF Gil DATA 
8AHGOUP,8AHP11 ;SET BAHGGU DATA POSITlGH 
8ASTERP,IASTl1 ;SET ASTERISK POSITIGH 
SHORT !HIRTH 

.•---------------------------------------------------------------• :=------!~-~~~~-~-~!~~~-~-~!~~! ________________________________ : 
TV401ll1 

110V 
TEST 
JZ 

:•----- 40•2S 
110V 
MDV 
MOY 
MOY 
MOY 
MDV 
110V 
MDV 
110V 
110V 
JMP 

TVLIHE, TVLO 
KKFL AG, CLRF25 
IHIOIO 

;SET HUl11ERS OF CARACTER IH LIHE 
;5550El1 COLOR GRAPHIC 110DE l•D•ZS) ? 
; HG. GOTO 

KKGILP,OllPZ5 ;SET 
KKCUSR,KCSRP40Z5 
ZEHATTRl,ZATTR15 
ZEHATTR2,ZATTRZ5 
ATTRMSK,ATMSKZS ;SET 
RGATCHT,ROT25 ;SET 
DOllP,DOILPll ;SET 
DDILH,DOILHII ;SET 
IAHGOUP,8AHP11 ;SET 
BASTERP,BASTII ;SET 
SHORT !HIRTH 

OIL POSITION 
;SET KAHJI CURSOR POSITION 
;SET ZENKAKU ATTRIBUTE 1 
;SET ZENKAKU ATTRIBUTE 2 

ATTRIBUTE 11ASK PATTERN 
ROTA TE COUNTER 
DATA POSITION OF Oil 
HU118ERS OF Oil DATA 
BAHGOU DATA POSITION 
ASTERISK PDSITIOH 

·•------------------------------------------------------------ . ,. TV MODE = ao•11 1 
·•-------------------------------------------------------------------• TV8Glll, 

110V TVLIHE,TVLSO ;SET HUl11ERS OF CARACTER IH lIHE 
!HIOI01 

110V KKOILP,OILPll ;SET Oil POSITION 
110V KKCUSR,KCSRPll ;SET UNJI CURSOR POSITION 
KOY ZEHATTRl,ZATTRIH ;SET ZEHKAKU ATTRIBUTE l 
110V ZEHATTRZ,ZATTR2H ;SET ZEHKAKU ATTRIBUTE Z 
MOY ATTR11SK,ATl1SK11 ;SET ATTRIBUTE 11ASK PATTERN 
KOV ROATCHT. ROT 11 ; SET ROT UE COUNTER 
110V DOILP,DOILPII ;SET DATA POSITION OF Oil 
NOV DOILH,DOllHII ;SET HUNHRS OF Oil DATA 
KOY BANGOUP,BAHPll ;SET 8AHGOU DATA POSITIOH 
110V IASTERP,IASTII ;SET ASTERISK POSITION 

·•------------------------------------------------------------------• !HIRTH, 
POP 
RET 

KKINIT EHDP 

AX ;POP SCAM/CHARACTER CODE 

;••·································································· ,. 
;• PROGRAM HAl1E1 KKHOKL ,. 
;M DESCRIPTIVE HANE, HORl1Al 110DE CONTROL CSECT ,. 
;M FUHCTIOH, THIS ROUTINE SETS AX TD QUEUING BUFFER IN NDIU1Al IIODE. 
:• WHEN UHJI KEY IS PRESSED, IT INITIALIZES UHA-UN 11DDE. ,. 
;• LINKAGE, CALL .. 
1• IHPUT, KANA-KAN CD!ll10H TABLES 
1• • 
1• OUTPUT I QUEUING IUFFER • ;• . 
; • RETURN CODES I I AXl • 
;N II 
:M O - SUCCESSFUL • 
:• I - IHVALID OPERATION • 
;• . 
•• EXTERNAL REFERENCES, • 
•• • ;• ROUTINES, KKZIHT - ZENKOUHO IHITIAllZATIOH • 
•• KKWOIL - CHANGE INDICATOR • 
1• • 
1• TAILES1 KAHA-KAN C0!1110H TAILES • ,. . 
:• REGISTERS• AX - RETURN CODE • 
1• IX - WORK • 
1• All OTHERS UHCHAHGEO • 
•• • 
1• CHANGE ACTIVITY, VERSION 00.00 • 
•• • ;• . 
;••··································································· ' ;•••••••••••••1111111111 KKkONl 1111111111111•••••••••••••••••••••••••• 
;I • 
1M ENTRY OF KKHOHL • 
;• . 
;••··································································· KKHOHL PROC 

TEST 
JHZ 
CHP 
JE 
CKP 

KKFLAG,KOFF 
HOROOO 
AX,KEHTRX 
HOROIO 
AX,KCHHGX 
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;DURRIHG KAHJI OFF! 
I YES. GOTO 
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nu 74 ID 
Ol4F lD U20 
Dl52 74 la 
Ol54 lD U40 
D 357 H ll 
0)59 
0)59 ao FC FF 
Ol5C 74 la 
Ol5E lD 6100 
03'1 H 05 
Dl6l ID FC 61 
0366 74 DE 
llU 
OlU CD 7' 
ll6A uu 
DUC 
Ol6C u ao 
Dl6E Ea lll9 R 
Dl71 Ea OCA2 R 
DlH El DZ 
0)76 
ll76 ll co 
Ol7a 
Ol71 Cl 
Dl79 

ll79 
0379 H 06 0000 R ll 
Ol7E 74 05 
01ao Ea Dl9F R 
Ola3 ea 1, 
Ola5 
DllS IA 26 0005 R Dl89 AO 0001 R 
11ac lO 4800 
OlaF 74 DA 
0391 lD 4D0D 
0394 H 05 
0196 Ea 05DE R 0)99 ES Ol 
0391 
0391 ea 
Ol9E 

tC2E R 

Ol9E Cl 
OHF 

JE HORDIO 
AX.KYKAHJX Cl1P HORD ID JE AX,KYKAHJZ a,p 
HORDlD JE 

NOR000: AH, KAHJAH Cl'IP 
JE HOROZD 
Cl'IP AX,5CAH610 
JE HORODl 
Cl'IP AH,SCAH61 
JE HORDZD 

NOR001: 
79H !HT 

Jl'IP SHORT HOR020 
NOR010: 

!l, DBD MOY 
CALL KKWOrl 
CALL KKZ!HT 
Jl'IP SHORT HORRTN 

NDR020: 
XOR AX,AX 

NORUH: 

ENTER KANJf MODE ? YES. GOTO 
ENTER kANJI IIODE ? YES. GOTO 

10THER KAHJI REQUIREIIEHT 
I YES. GOTO 

;KAHJI KEY? 
; YES. GOTO 

; BUFFER QUEUING 

1IHITIALIZE INDICATOR 
1KAHJI IIODE lHITlALIZTIOH 

1SET NORMAL RETURN CODE 

;RETURN TO CALLER 

? 

RET 
KKHOl'IL EHDP 

;••··································································· ;N N 
; • PROGRAl1 HAl'lo: kKBCTl • 
•• T • ;• DESCRIPTIVE HANE: UHGDU CONTROL CSEC • 
l • • ;• FUNCTION: THIS ROUTINE BRANCHES TD EACH PROCESS THAT IS THE • 
•• GRAPHIC, CURSOR OR FUHCTIOH. • 
l M M 
;• LINKAGE: CALL • 
; N N 
;M INPUT, UNA-UH COl'll10H TABLES • 
;If N 
; N OUTPUT: NOHE N 
; N N 
; M RETURN CODES: (AX) • 
; . . 
; M O - SUCCESSFUL N 
; N l - INVALID OPERA TI OH • 
;N N 
; M EXTERNAL REFERENCES: M 
;N N 
;N ROUTINES: KKIGRP - IAHGOU GRAPHIC KEYS • 
;• KKCSR - BAHGOU CURSOR KEYS M 
; M KKBFHC - BAHGOU FUNCTION KEYS N 
;• . 
;• TABLES: UNA-KAN CONl'IOH TABLES • 
;N N 
; • REGISTERS: AX - RETURN CODE • 
; M ALL OTHERS UHCHAHGED • 
;N N 
;N CHANGE ACTIVITY, VERSION 00 .DO • 
;N N 
;N N 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
' ;NNNNNNNNNN•••••••••••• KKICTL ••••••••••••••••••••••••••••••••••••••• 
;N N 
; • ENTRY OF KKICTL • 
;N N 

:~•··································································· KKICTL PROC 

ICTDIO: 

ICT020: 

ICTRTH• 

TEST 
JZ 
CALL 
Jl1P 

PIOY 
PIOV 
CNP 
JE 
Cl1P 
JE 
CALL 
Jl1P 

CALL 

DSTAT,HANKAF+ZEH2F+DAKUF 
BCTOIO ; HO. GOTO 
KKBGRP ;GRAPHIC KEY 
SHORT BCTRTN 

;GRAPHIC KEY I 

PROCESS 

AH,SCAHI 
AL,CHARI ;LOAD SCAN CODE/CHARACTER 
AX,KYCSRLX ;CURSOR LEFT KEY? 
BCTC20 ; YES. GOTO 
AX,KYCSRRX ; CURSOR RIGHT KEY ! 
BCTOZO ; YES.' GOTO KKIFHC ;FUHCTIOH KEY PROCESS 
SHORT BCTRTN 

KKCSR ;CUSOR KEY PROCESS 

RET ;RETURN TO CALLER 
KKBCTL EHDP NNNNNNNNNNNNN 

;••······················································ ·• . • • ; M PROGRAH HANE, KKIG" • 
;:N N 
;• DESCRIPTIVE NAME: IAHGOU GRAPHIC KEYS • 
pl 5 IT • 
•• FUNCTION: THIS ROUTINE DISPLAYS HU11ERICAL DATA AND STACK • 
; • IN INPUT BUFFER, • ,. 
;w LINKAGE: CALL ,. 
;M INPUT: KANA-KAH COl1110H 
l • TABLES 

OUTPUT: KANA-KAH C011110H TABLES 

RETURN CODES: (AX) 

D - SUCCESSFUL 
I - INVALID OPERATION 
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• • • • • • • • • • 



039F 
039F AO 0005 R 
OH2 lC 02 
0 lAft 72 H 
OH6 3C 0A 
03U 77 04 

03U °' 2F 
OHC Ell IA 
OHE 
OHE 3C OB 
0310 75 04 
0382 04 25 
0384 Ell 12 
0386 
0386 3C 72 
038& 72 O& 
038A 3C 7A 
03at 77 lC 
038E 2C H 
03CO EB 06 
03C2 
03C2 3C 70 
03C4 75 14 
03C6 2C 0 

03C& 
03C& A2 0003 R 
03CB C6 06 0004 R 00 
0300 C6 06 0000 R 01 
0305 E& 1209 R 
030& EB 03 

030A 
030A 118 0001 
0300 
0300 Cl 
03DE 

• • EXTERHAL REFEREHCES, 
• 
• ROUTIHES: KKGRP - GRAPHIC KEYS PROCESS 
• • TABLES: KAHA-KAH COt1110H TAILES • • REGISTERS, AX - RETURH COOE 
• All OTHERS UHCHAHGEO • • CHAHGE ACTIVITY, YERSIOH 00.00 
• 
l 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••• KKIGRP ••••••••••••••••••••••••••••••••••••••• • • l EHTRY OF KKBGRP • 
• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• KBGRP PROC 

MOY Al,SCAHI ;LOAD SCAH CODE 
CMP AL.SCAH02 
JB BGR050 
CMP Al,SCAHOA 1HUnERICAl DATA (l<->91 f 
JA IGROIO ; HO. GOTO 

·•-------------------------------------------------------------------• ;I MAKE DISPLAY DATA ( 0 <--> 9 > _______ • 
.•------------------------------------------ --------• ADD AL,HUM19Ml ;IUKE l<-->9 

JMP SHORT BGR040 
BGROlO: 

CMP Al, SCAHDB 1HU"ERICAL DATA (0) ? 
JHE BGRDZO ; HO. GOTO 
ADD Al. HUMOMI ;"AKE 0 
JMP SHORT IGROO 

IGRD20: 
Crll' AL,SCAH7Z 
JI IGR030 
CMP Al,SCAH7A ;NUMERICAL DAU OF TEH-KEY (1<->91 ! 
JA 8GRD50 ; NO. GOTO 
SUI Al, HUM! 9112 ;PU.KE .l<-->9 
JMP SHORT IGR040 

IGRl30: 
C"P AL,SCAN70 1NU"ERICAL DATA OF TEH-KEY ttl 
JHE IGR050 ; HO. GOTO 
SUI Al, HU110"2 11UKE 0 

·•----------------------------------------------------- -------• ;• STACK ANO DISPLAY • 
.•-------------------------------------------------------------------• BGRO~O I 

MOY CHARl,Al 
MOY ATTRl,HANATTR 
"OY OSTAT,HANKAF 
CALL KKGRP 
Jrll' SHORT IGRRTH 

;SET HUMERICAt OATA 
;SET HAHKAKU ATTRI!UTE 
;SET HAHKAKU STATUS 
1GRAPHIC KEY PROCESS 

·•-------------------------------------------------------------------• ; N ABHOR/Ill RETURH N 

·•-------------------------------------------------------------------• IGR050: 
"OY 

IGRRTH, 
RET 

KKBGRP ENDP 

AX,DOl ;SET AIHOR/IAL RETURN CODE 

;RETURN TO CALLER 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ;I I 
;I PROGRAl'I HANEt KltlFHC If 

•• • 
•• DESCRIPTIVE NA"E• IANGOU FUHCTIOH KEY • ,. . 
;• FUHCTIOH: THIS ROUTINE TREATS Alt FUNCTION KEYS. 
Jl THESE KEYS ARE THE KAHJI, ESCAPE, IACl, ,. ,. ERASE EOF. THE OTHERS ARE lHYALID. 

1• LINKAGE, CALL ,. ,. ,. ,. ,. ,. ,. 
ll ,. ,. ,. 

INPUT, KAHA-KAH C011110N TAILES 

OUTPUT, KAHA-KAN COMOH TABLE 
KANJI QUEUIHG 

RETURN CODES• (AX) 

0 - SUCCESSFUL 
1 - IHYALID OPERATION 

1• EXTERHAL REFEREHCES• ,. ,. ,. ,. ,. ,. 
•• ,. 
•• ,. 
IM 
I• ,. ,. ,. ,. ,. 

ROUTINES: KKZINT - ZENKOUHO INITIALIZATION 
KKIIHT - IAHGOU IHITIALIZATIOH 
KK!ACK - IACK KEY PROCESS 
KKOELT - DELETE KEY PROCESS 
KKIHST - !HSERT lEY PROCESS 
KKEEOF - ERASE EOF KEY PROCESS 
KKWOIL - WRITE OIL 

TAILES, KAHA-KAH COl'l10N TAILES 

REOISTERS1 AX - RETURN CODE 
All OTHERS UHCNAHGEO 

CHANGE ACTIVITY• VERSION 00.00 
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DELETE, INSERT, 
• • • 

• • • • • • • • • • • • • • 
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OlDE 
OlDE 51 
OJDF 52 
OlED 51 
DlEI 5l 
DlE2 IA 26 0005 R 
OlE6 AO 0003 R 
OlE9 lD FFOO 
OlEC 7' 0 
DlEE lD FFaG 
OlFl H lE 
OlFJ JD 6&20 
DlF6 74 l9 
DlFI lD UO 
DlFI H J4 
IJFD &D FC U 
0400 74 11 
0402 JD 0111 
0405 74 1, 
0407 lD 6020 
040A 74 JC 
D40C JD 6DO 
040F 74 l7 
0'11 ll lE ODEA R 10 
0416 7' 4F 
0411 lD OEOI 
0411 74 lO 
DUD JD 5300 
0420 H 30 
0422 JD 5200 
0425 74 3l 
0127 lD 7700 
042A 74 33 

042C I& 0001 
142F El 44 

1431 
Ill! Ea 047A R 
0434 ll Dl 
0416 El 1139 R 
1439 C6 06 OOF, 
OllE El ll 

tl4D 
0440 El 047A R 
0443 El OCA2 R 
IH6 El 21 

0448 
040 El 04&1 R 
OIII El 21 

144D 
DOD ES OEl4 R 
045D El 21 

1452 
1452 El 047A R 
0455 El OE5A R 
1451 El 19 

145A 
DHA El DOA R 
045D El 14 

Ol5F 
045F El 047A R 
0462 Ea DDAF R OHS El oc 

04'7 
04'7 5D 6CZO 
IOA 74 07 
DHC lD 6CO 
0'6F H 02 
0471 CD 7' 

R 00 

••••••••••••••••••••••••••••••••••••••• ;NKNNN■•ININNNMII. INNNNNNNNMNNN 
i •••••• KKBFHC NNNNNNNNNNNNNNNNNNNNNNNNNN 
J N N N N N )I N J( W N JUI JUUOl N Nii I k 100( N tO( N N 

: : ENTRY Of KKIFHC : 

;• ··········································~ . 1••············ ~•··········· KUFHC PROC SI ;SAVE REGISTER 
PUSH 
PUSH DX 
PUSH ex 
PUSH IX nov AH,SCANl 
nov AL,CHARI 
cnP AX,KEXITX 
JE IFHDID 
cnP AX,KCHNGX 
JE IFHDID 
CHP AX,KYKAHJX ;EXIT KAHJI 110DE ? 
JE IFHDIO l YES. GOTO 
CHP AX,KYKAHJZ ;EXIT KANJI IIODE ? 
JE BFHDID ; YES, GOTO 
CHP AH,SCAN6B ;UHJI BANGOU KEY ? 
JE IFN09D ; YES. GOTO 
CIII' AX, KYESCPX ; ESCAPE KEY ? 
JE 8FND2D ; YSE. GOTO 
CIIP AX,KYHEHKX ;HENKAH KEY ? 
JE BFNDlD ; YES. GOTO 
CIII' AX,KYHENK2 ;HEHKAH KEY ? 
JE IFHDlD I YES. GOTO 

JlOAD INPUT DATA 

CIIP KKWEOP,D00 ;UNGOU EnPTY ? 
JE BFHDID ; YES. GOTO 
CIIP AX,KYBACKX ;BACK SPACE KEY ? 
JE IFN040 I YES. GOTO 
CIIP AX,KYDEL TX :DELETE KEY ? 
JE 8FH050 I YES. GOTO 
CIIP AX,KYIHSTX ;INSERT KEY ? 
JE BFH06D ; YES. GOTO 
CIIP AX,KYEEOFX ;ERASE EOF KEY ? 
JE IFHD7 D ; YES. GOTO 

•-----------------------------------------~------------------------• • INVALID KEY PROCESS • 
•------------------------------------------------------------------• IIOV AX,D01 ;SET AIHOIIAl RETURN CODE 

JIIP SHORT IFHRTH 

·•------------------------------------------------------------------• ; • UNJI KEY PROCESS • 
·•------------------------------------------------------------------• J 
IFNDU, 

CALL RI HST 
IIOY IL.DOI 
CALL KKWOIL ;CLEAR OIL 
nov KKIIOOE,HORIIAlll ;CHANG IAHGOU NODE INTO NORIIAL IIODE 
JIIP SHORT IFND90 

;•------------------------------------------------------------------• J • ESC4PE KEY PROCESS • 
;•---~--------------------------------------------------------------• IFHOZO, 

CALL RIHST 
CALL KKZIHT 1ZEHKOUHO INITIALIZATION 
JIIP SHORT IFH0,0 • 

,•------------------------------------------------------- -
I• HEHUH KEY PROCESS ----------------= ·•--------------------------------------------------IFH030, 

CALL IHEHKAH 1IAHGOU HEHKAH 
JIIP SHORT IFHRTH --------• ;•------------------------------------------------------- . 

1 • UCK SPACE KEY PROCESS ---------• 
;•---------------------------------------------------------IFHDO• 

CALL KUACK 

Jt!P SHORT IFHD9D ------------• 1•------------------------------------------------------ ~ 
; N DELETE KEY PROCESS ------------• 
JK------------------------------------------------------IFH050: 

CALL RIHST 
CALL KKDEL T 1•------~~~-----~~~~!_!~~!!! ________________________________________ : 

:=------~~~~~!_KEY_PRDCEss _________________________________________ _ 

IFH06D: 
CALL RI HST 

JIIP SHORT IFH091 ----------------• ;•-------------------------------------------------- . 
;N ER4SE EDF KEY PROCESS ----------------• 
J•--------------------------------------------------IFH07D• 

CALL RIHST 
CALL KKEEOF 

J"p SHORT IFHD,O ---------------• ,•--------------------------------------------------- . 
• • BUFFER OUEUIHG -------------• ; •------................ ___ -----------
IFkD&01 -------------------------

Ct!P 
JE 
tllP 
JE 
IHT 

AX,KY"UHEX 
IFH09D 
AX,KYIIUHEZ 
IFND9D 
7tH 
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JIIUHEHKAH KEY ? 
I YES. GOTO 
1IIUHEHKAH KEY f 
I YES. GOTO 



0473 
OH3 
D475 
0475 
OH6 
OH7 
0478 
0479 
047A 

047A 
047A 
DOC 
047F 
0480 

0480 
04&0 
o,a, 
04&7 
0489 
ooc 
DOE 

001 
0494 
006 
0499 
0491 
OOD 
049F 
0'-A2 
0444 
0447 

D4U 
ooc 
OOE 
0410 
0413 
0415 
ooa 
DOA 
DOC 
048F 
04Cl 
o,c, 
04C6 
04C& 
04CA 
D4CA 
04CD 
D4CF 
04D2 

04D4 
14D7 

04D9 
04DI 
040E 
OUI 
ou, 
ou, 
DUI 

04EA 
DHA 
04ED 

DUD 
OHO 
OH2 
04F4 
04F6 
oua 

UFA 
D4FD 

33 co 

51 
59 
5A 
5E 
Cl 

ll CO 
El OCF2 R 
Cl 

n 1E OOEA It 
ao Fl 09 
72 79 
ao Fl OF 
77 H 
IIE 0009 R 

Ea 0506 R 
aA DO 
El oso, R 
16 0A 
F6 E6 
02 DO 
ao FA 01 
72 5E 
ao FA 5E 
77 59 

Ea 0506 R 
&A ca 
32 ED 
13 Fl 00 
74 15 
Ea 0506 R 
F6 E6 
03 ca 
13 Fl DD 
H D9 
Ea 0506 II 
16 64 
F6 E6 
03 ca 

13 F9 01 
72 33 
83 Ft 71 
77 ZE 

F6 Cl 11 
H 11 

FE Cl 
u 050E II 
ao C2 3F 
ao FA 7F 
72 u 
FE C2 
u D6 

Ea 050E R 
ao C2 9E 

•• FF 
aA Cl 
CD 79 
aA C2 
CD 79 

Ea OOA R 
El 051E II 

1•----------------------------------------------------------------• 
1• HOR"AL RETURN • 
,•------------------------------------------------------------------• IFH090• 

XOR AX,AX 1SET HO"AL RETURN CODE 
IFHRTH• 

POP ax IRESTDRE REGISTER 
POP ex 
POP OX 
POP SI 
RET !RETURN TO CAllER 

KKIFNC EHDP 
1•••• RIHST ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ;N N 
1• RESET INSERT HOOE • ,. . 
;••·································································· RIHST PROC 

XOR AX,AX 
CALL KUNST 
RET 

RIHST EHDP 
JNIIN IHEHKAH w11111NNNNNNNNNN111111111NN111111■11111w111ww1111111111 
;• . 
I• BAHGOU HEHUH • 
;• . , ................................................................... . 
IHEHUH PROC 

PIOV IX,KKWEOP 
CHP IL,IHUMIH 
JI IHE030 
CPIP IL, IHUl'll1AX I 9 <= IAKGOU N~. => F ! 
JA IHE030 l HO. GOTO 
PIOV Sl,OFFSET KKIHIUF JLOAD INPUT IUFFER OFFSET 

,•----------------------------------------------------------• ;• CHECK TEN _____ _______ • 

·•--------------------- -----------------• CAlL CHRLD ;LOAD TEH CHARACTER l 
'10V Dl,Al 
CALL CHRLD !LOAD TEH CHARACTER 2 
1'10'1 DH.10 
"UL DH 
ADD DL.Al 1CHAHGE DECIHAL TEH INTO IINARY 
Cl1P Dl, TEMIN 
JI IHE030 
C"P DL, TElfflAX 11 <= TEN => '4 t 
JA IHE030 1 KO. GOTO 

·•-----------------------------------------------------------• 
J • CHECK KU • 
;•-----------------------------------------------------------------• 

IHUDI• 

CALL CHRLD llOAD KU CHARACTER 1 
l't1JV Cl,Al 
XOR CH,CH 
CIIP IX,DOO 
JE IHEOOO 
CALL CHRLD 
PIUl DH 
ADD ex. AX 
C"P IX,D00 
JE IHEOOO 
CALL CHRLD 
110V DH,100 
11Ul DH 
ADD CX,AX 

C"P CX,KUHIH 
JI IHE030 

:KU FINISHED ! 
; YES. GOTO 
1lOAD KU CHARACTER Z 

1KU FINISHED ! 
; YES. GOTO 
;LOAD KU CHARACTER 3 

;CHANGE DECIHAL KU INTO IIHARY 

Cl'tP CX,KUl'tAX Jll <~KU=> 121? 
JA IHE030 l HO. GOTO 

11---------------------------------------------------------------• 
ll CHAHGE KU/TEN INTO IHTERHAL CODE • 

,•---------------------------------------------------------------• TEST Cl,D01 ;KU IS EVEN t 
JZ IHEOIO I YES. GOTO 

·•---------------------------------------------------------------• 1• ODD KU • 

,•------------------------------------------------------------------• INC Cl 
CALL CHGKU 
ADO DL, SFH 
C"P DL, 7FH 
JI IHE02D 
INC Ol 
JIIP SHORT IHEOZO 

i•-------------------------------------------------------------• 
ll EVEN KU • 

-•------------------------------------------------------------------• IHEOll, 
CALL CHGKU 
ADD Dl,HH 

·•------------------------------------------------------------------• I• BUFFER QUEUING • 

;•------------------------------------------------------------------• IHE020, 
110V AH,KAHJAH 
"av Al,Cl l5ET IHlERHAl CODE 
lHT l9H 1IUFFER QUEUING 
HOV Al,DL 1SET IHTERHAl CODE 
!HT l9H l IUFFER QUEUING 

,•------------------------------------------------------------------· I• IHIT IALIZE UHOOU MOE • 

·•------------------------------------------------------------------• CALL RIHS T 
CALL KKIIHT 
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"" 
1502 
1512 
1505 
0515 
0506 

1506 
1501 
050, 
050I 
151D 
151E 

150E 
OSIE 
0510 
0513 
0515 
1511 
051A 
OSll 
051D 
151D 
151E 

151E 
051E 
051F 
1520 
0521 
052Z 
0521 
0521 
0526 
0521 
0511 
0511 
15H 
0537 
15)0 

150 
054] os,, 
05U 
05\C 
054£ 
054£ 
0551 
1554 
osss 
0557 

El U 

I& 0011 

CJ 

U El 13 
U 00 
2C ll 
Cl 

DO C9 .. F9 1E 
11 05 .. Cl II 
El Ol 

IO Cl Cl 

Cl 

56 
57 
52 
51 
53 c, °' oon R oa 
IF 0000 
C7 06 OOEE R 0015 

I& DUO 
43 00F5 R 
C7 06 DOE& R OOOF 
El 12FC R 

ea 1531 R 
IE OHO R 
a, ODDF 90 
14 00 
32 DI 

2E• 8A U 
Ea 1139 
46 

R 

E2 FT 
AO 0104 R 

J"P SHDR!_!~~~!~-------------------------
1•------------I-D-j~KGDU CODE ---------------• 

JHVAL -----------------------: =------------------------ ---... ---------.. _____ : 
IHEOJOt "DV AX,D01 1SET AIHDR11AL RETURN CODE 

IHERTH• 1RETURH TO CAllER RET 
JHEHKAH EHDP INNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
; NNNN CHRLD NNN MN.N1110011unoo1 
I• •o KUITEH CHARACTER AHD CHANGE lHTO DECIIIAl N 
JN LO~ N 
JN NNNNNNNNNNNNNNNNNNNNNNNNNNNNNWNNNNNNNNNNNNNNN M 
I IIINNNNWNNNNNN ···••1r111NJUOI 
CHRLD ~~~C BX,DDl 

"OV AL,CIXllSll 
SUI AL,lDH 
RET 

1lOAD CHARACTER 
1CHAHGE INTO DECil1Al 

CHRLD EHOUP••••••••••••••••••••••••••••••••••••••••••••••• J•••• CHGK unuoun,••• 
;: CHANGE KU IHTO IHTERHAl CDDE(HIGH IIVTEl : 

:N JJNMN•• ...... WNNNNNNNNNNNNNNNNMNNNNNNNNNNNNIINNNl(ll(NNN• N 
;JINUIUU ......... NNl4 
CHGKU PRDC Cl 1 

RGR • 
C"P CL,IEH 
JA CHG010 
ADD CL,IDH 
J"P SHORT CHGRTN 

CHGOlO • 
ADD 

CHGRTN• 
CL,OCDH 

RET 
CHGKU EHDP 

101 <=KU=> 
I HO. GOTO 
1SET 11H <-> 

62? 

9FH 

JSET OEOH <-> OFCH 

1••··································································· 1• • 
;N PROGRA" NAIIE, KKIINT N 
;• N 
1• DESCRIPTIVE NA"E• IANGOU INITUlIZATION • ,. . 
:• fUHCTIDHt THIS ROUTINE DISPLAYS UNGOU Dll AND SETS IIANGOU IIODE. N 
1• • 
1• lINKAGE, CALL • ,. . 
:• INPUT, KANA-KAH CDIIMDN TAlllES ,. ,. ,. OUTPUT, KAHA-KAN CONIDH TABLES 

;N RETURN CODES, (AX) ,. ,. ,. ,. 
0 - SUCCESSFUl 
I• INVALID OPERATION 

1• EXTERHAl REFERENCES, ,. 

• • • N 

• • • • • • • I. ROUTINES' KKWDn - WRITE on • 
;• KKDISP - DISPLAY DATA N ,. . 
;N TABLES, UNA-KAH CDl1/IDH TABLES N 
;• . 
;N REGISTERS, AX • RETURH CODE : 
1 N ALL OTHERS UHCHAHGED N ,,. 
:• CHAHGE ACTIVlTYt VERSION 00. 00 N ,. . ·• . ; .................................................................... . 
i••••••••••••••••••••••• KKIINT •••••••••••••••••••••••••••••••••••••: 
;• N 
;a ENTRY GF KKIIHT N 

•• ••••••••••••••••• 
;••································~················· KUINT PROC 

IINOOO, 

IIH005t 

PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
"GV 

HOY 
"ov 

SI 
DI 
DX 
ex 
ax 
KKIIDDE,CODEl1 

Dl,DOO 
IASE,IIASE11 

1SAVE REGISTER 

I SET UNGOU 110DE 

l lOAD CDLUl1N IH OIL Of 10•11,•a•ll 
;SET IAHGOU BASE POSITION • 

MV AX,SPECHAR DATA Of INPUT BUFFER 
"DV KKCHRSP, AX I SET DEFAULT 
KOY KKEDPMAX, BEOP11AX ; SET 11AXll'IUl1 EDP 
CAll KIHBFCLR 1CLEAR IHPUT BUFFER -----------•----• ;1--------------------------------------------------- N 

!=------~~~~:~~!~----------------------------------------------------• 

l!N01Q1 

CALL CLDIL ·CLEAR on 
~oovv SI ,OFFSET IHARK ;LOAD BAHGOU DATA OFGF~~T DATA 
n CX,aHUMS ;LOAD HU11BERS OF IAH 
HOV AH,HAHATTR 1LOAD HAHKAKU ATTRIBUTE 
XOR IL,IL 

"OV 
CAlL 
INC 
LOOP 
"OV 

AL,CSt[SIJ 
KKWDIL 
SI 
IIHOID 
AL, aASTERP 
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;FINISH IAHGOU DATA SETIHO f 
1LOAO ASTERISK POS!TIDH 



055A 
055C 
055E 
0560 

0563 
0566 
056A 
D56E 
0571 
057• 
0577 
0571 
0579 
057A 
0571 
D57C 
057D 

32 E4 
U F5 
ID 2A 
EB 1139 R 

aa 
aa 
a9 
Al 
Al 
EB 
51 
59 
5A 
5F 
5E 
Cl 
IA 
lD 

FFFF 
16 ODEE R 
16 01D5 R 
0107 R 
0109 R 
lDED R 

BO C4 DE lD lD 
lE 20 

0556 AD 
= DDDF 
asac 

AO AO AD AD 2A 

05ac 
osac 4100 OUO R 
0590 •oaa 0630 R 
0594 6120 D6GD R 
0595 6540 0600 R 
05'C FFOD 060D R 
05AO 6855 06GD R 
05A4 FFIO D600 R 
05A5 6020 0600 R 
D5AC 6D•D D60D R 
0510 6C2D 060D R 
a5a• HO 0600 R 
0515 Olli 06D0 R 
05BC 5200 0600 R 
OSCO 5300 0600 R 
D5C4 0Eoa D600 R 
05ca 77D0 0600 R 
05CC !COO 060D R 
05DD 7EOD D60D R 
D5D4 9500 060D R 
05D5 FFFF 0641 R 
= ao•c 
= 0000 
: 0001 
: 0002 
: DD°' 
05DC 
05DC 00 
OSOD 00 

XOR 
l'IOV 
IIOV 
CALL 

AH,AH 
DI,AX 
Al,ASTER 
KKWOIL 1SET ASTERISK DATA 

,•-------------------------------------------------------------• 
1• SET CURSOR • 
;•-------------------------------------------------------------------• MOY AX,OFFFFK 

l'IOV DX,USE JLOAD UGOU USE POSITION 
l'IOV DtRSRP,DX 
l'IOV OSlRTP,AX 
l'IOV OEHOP, AX 
CALL KKOISP JDISPLAY CURSOR 
POP BX JRESTORE REOISTER 
POP ex 
POP OX 
POP DI 
POP SI 
REI JRETURN TO CALLER 

Bl'IARK DB DUH, OBOH, IC4H ,IDEH, lDH, lDH,lDH, 3EH,2DH 

DB 
BHUl'IS EQU 
KUIHT EHDP 

OAOH,OAOH,0ADH,OAOH,OAOH,2AH 
U JHUIISER OF Bl'IUK 

;••··································································· ,. 
;• PROGRAM HANE1 iKZCtl ,. 
;• DESCRIPTIVE HA!IE, KEY CONTROL FOR KAHA-KIH ZEHKOUHO IIODE ,. 
; • FUHCTtOH I ,. ,. ,. ,. 

THIS IIODULE ANALYZE IHPUT KEY FOR KINA-KAHJI COHVERSIOH, 
AHO CALLS EACH FUKCTIDH ROUTINES. 

;N LIHKAGE1 ,. ,. INPUT• ,. ,. ,. OUTPUTi ,. ,. .. 

CALLED BY KKKFDl1 

KANA-KAH COl'll!OK TAILES 

LINK EACH FUNCTION IIODULE 

IP , FUNCTION KEY HUlllER 

RETURN CODES• <AX> 

; • 0 - SUCCESSFUL 
;• I - INVALID OPERATION 
•• ;N EXTERHAL REFERENCES, 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • •• ROUTINES, ■ 

•• • l N KlZGRP GRAPHIC KEY DISPUY I 
l • KKCSR CURSOR KEY PROCESS • 
; • lUFHC FUNCTION KEY CONTROL • ,. . 
1• TAU ES, • ,. . 
;I KANA-KAH COIINOH TIILES I 

•• • 
1• REGISTERS, AX - RETURN CODE I 
JI IX,CX,DX,D1,$1,BP - WORK I 
; • All OTHERS UNCHANGED • 
;• . 
1• CHANGE ACTIVITY, ¥ERSION 00.0I • 
;• . ,. . 
:••··································································· l 
J ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+ ♦♦♦♦♦♦+ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

J ♦ INPUT FUNCTION KEY CODE I PROC.EHTRY IDDRUS TAILE • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• uccon, 

ow 
DW 
DW 
ow 
ow 
ow 
DW 
1)1,1 
DW 
ow 
DW 
ow 
ow 
DW 
ow 
OW 
ow 
ow 
ow 

KlCCDTaE DW 
KKCCOUL EQU 
FLGHL EQU 
FLGVK EQU 
FlGRI EQU 
FLGHQ EQU 
KPRCSTS, 

DB 
Da 

KYCSRLX,KZCCSR 
KYCSRRX,KZCCSR 
KYUNJX, lZCFMC 
KYUHJ2, UCFHC 
KEXI TX, KZCFHC 
KYCOOEX,KZCFHC 
KCHHGX,KZCFHC 
KYHEHKX,KZCFHC 
KYHEHKZ, KZCFHC 
KYNUHEX,KZCFHC 
KYIIUHEZ,KZCFHC 
lYESCPX,KZCFHC 
KYIHSTX.KZCFHC 
KYDEl TX,KZCFHC 
KYBAC(X, KZCFHC 
KYEEOFX, KZCFHC 
KYCRRTX,KZCFHC 
lYCRRTY,KZCFHC 
lYEHTRX,KZCFHC 
OFFFFH,KZCGRP 

CURSOR lEFTE 
l CURSOR RIGHT 
I UHJI 
J U.HJI 
l UHJI EXIT ( : UHJI ) 
l UHJ I UHGOU 
l KAHJI "ODE CHANGE (: KAHJI IAHGOU l 

HEHUN 
HEHUH (ZENUlU) 
IIUHEHUH 

l NUHEHKAH (ZENKAlU) 
ESCAPE 
INSERT 
DELETE 
UCKSPICE 
ERASE EOF 
CARR I ER RETURN 
CARRIER RETURN 
ENTER 

KKCCDTIE-KKCCDTI I LEHGTH OF llCCDTI 
OOH l HU\L 
01H l HOT QUEINO KEY CODE• IF THERE AER HO YO/II CHAR. 
OZH RESET !HURT NOOE• WHEN THIS FUHC. KEY INPUT 
o,H l HOT FUNCTION, HOT QUEUING 

FLGHl 
FLGHL 
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l CURSOR LEFT£ 
I CURSOR RIGHT 



Appendix A. 

05DE 01 
05DF 01 
05£0 01 
OSEI II 
OSEZ 01 
05El 14 
05E4 14 
05E5 04 
15U 04 
05E7 01 
15E8 oz 
05£9 IO 
05EA oz 
05E& 00 
05EC oz 
05ED 02 
05EE 13 
05EF 
05EF 21 ED 
05Fl AO oou It 
05F4 IA 
05F& 

26 1105 It 

OSF& 2E, ll &6 05&C R 
05FD 74 oa 
05FF 13 C5 04 
0602 a3 FD 4C 
0605 75 Fl 
OU7 
OU7 2E: FF 96 058E It 

uoc Cl 

OUD 
060D Dl ED 
HOF DI ED 
0611 2E, &A 9E 05DC R 
0616 &l lE IOEA R 00 oua 15 OF 
IUD f6 Cl 01 
0620 75 OA 
0622 
0622 F6 Cl 04 
0625 75 02 
0627 CD " 0629 
0629 33 Cl 
062& Cl 
062C 
062C F6 Cl 02 
062F 75 05 
0631 3S co 
0633 
0636 

Ea OCF2 R 

0636 13 ED 02 
0639 Ea o,za It 
D6lC Cl 

UlD 
OUD Ea ICU It 
0640 Cl 

0641 
060 F6 06 0000 • as 06H 74 04 
064& ea 065D R o,~a Cl 
064C 
06~C as lE OIEA R OI 0651 75 OS 
0653 
0453 CD 7' 
0655 33 co 
0657 Cl oua 
065& aa 0001 
0651 Cl 
165C 

DI 
D& 
DI 
DI 
DB 
D& 
DI 
DI 
DI 
DI 
DI 
D& 
D& 
DI 
DB 
DI 
DI 

KKZCTl PROC 
SUI 
IIDV 
IIOV 

KZCOl01 

ltZC020, 

Cl1P 

JE 
ADD 
Cl1P 
JNE 

SHR 
SHR 
IIOV 
Cl1P 
JHE 
TEST 
JHZ 

KZCFHC_IIUEIHG, 
TEST 
JHZ 
IHT 

QUEURTN, 
XOR 
RET 

KZCFNC_CHK, 
TEST 
JNZ 
XOR 
CALL 

KZCFNC_GO, 
sua 
CALL 
RET 

FLGHt+FLGYK 
FLGHt+FtGVK 
FtGHL+FLGVK 
FtGHL+FtGVK 
FLGHL+FLGVK 
FLGHL+FLGHO 
fLGHL+fLGHQ 
fLGHL+FLGNQ 
FLGHL +FtGHQ 
FLGHL 
fLGHl +FLGRI 
FLCHl 
FLGHL +FLGRI 
FLGHL 

KAHJI 
KANJI 
KANJI EXIT ( : KAHJI I 
UHJI IANGOU 
KAHJI 110DE CHANGE ( 
HEHKAH = KANJI IANOOU ) 
HEHKAH <ZENKAKU) 
IIVHENKAN 
11UHEHKAH <ZEHKAKU) 

l ESCAPE 
I INSERT 
l DELETE 
l BACKSPACE 
l ERASE EOF 

fLGHl+FLGRI 
FtGHt+FLGRI 
FLGHL+FLGYK+FLGRI 
HEAR 

CARRIER RETURN 
CARRIER RETURN 
ENTER 

IP,BP CLEAR FUNC.KEY TAILE POINTER 
AL,KKINKEY GET INPUT KEY (CHR. CODE) 
AH,KKIHKEY+2 GET INPUT KEY (SCAN CODE) 

AX,WORD PTR KKCCDTl[IPl 

KZCOZO 
IP, ft 
BP,KKCCDTBL 
KZCUO 

IP,l 
BP, l 
&L, &YTE PTR 
KKWEOP.O 
KZCFHC_CHK 
IL,FLGVK 
KZCFHC_CHK 

IL,FLGHQ 
QUEURTH 
19H 

AX,AX 

BL ,FLGRI 
KZCFHC_GO 
AX,AX 
KKlHST 

IP,2 
KKZFNC 

COMPARE INPUT KEY WITH FUHC.KEY 

RETURN THE POINTER 
SCAN TER11INATE CHECK 
HO .•• REREAT SCAN 

; IP<-- IP/~ 

KPRCSTS[IPl 

l QUEING INPUT FUNCTION KEY CODE 

l RESET INSERT "ODE 

l IP<-- IP - 2 

;•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••n••••••••• ;• CURSOR KEY 110TIOH • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• KZCCSR: 

CALL KKCSR ; llHK CURSOR PRDC. ROUTINE RET 
;NNNNNNNNNNNNNNKNNNKNKNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNWN 
; N GRAPHIC KEY • 
JNNNNNNNNNNNNNKNNNN•NNNNNNNNNNNNWNNNNNNNN•····•• ■NNNNNNNNNNNNNNNNNNNNN 
KZCGRP, 

TEST 
JZ 
CALL 
RET 

DSTAT,HAHKAF+ZEHZF+OAKUF 
KZCGRP CHK 
KKZGRP- ; GRAPHIC KEY INPUT OPERATlOH 

UCGRP_CHK • 
CMP KKWEOP,O 
JHE KZCGRP_RET 

KZCGRP _Q~~iHG, '9H 
XOR AX,AX l QUEIHO CURSOR KEY CODE 
RET 

KZCGRP_R~~\I 
AX,l 

RET 
KKZCTl EHDP NNNNNNNNNNNNNN ;NNNNNNNNNNNNlNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN N 
;N N 
; • PROGRA" HAl1E: KKZGRP • 
,. one • : • DESCRIPTIVE HANE, KEY CONTROL FOR UNA-UN ZEHKOUHO II • • 
;N N 
; • FUNCTION: • 

;: THIS NODULE ANALYZE INPUT KEY FDR KANA-KANJI CONVERSION, : 
1• AHD CALLS EACH FUNCTION ROUTINES. N 
;N 11111 
;• . 
1• LINKAGE, CALLED IY KKZCTL • 
l • 
I k ,. ,. ,. 
:• ,. 

INPUT, KANA-KAH CDIIIIOH TABLES 

OUTPUT, KANA-KAH COIIIIDN 

RETURN CODES• <AX) 
TABLES 
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ouc OS 

065D 
D65D ,.. OOF9 R 
0660 lC 02 
0662 75 04 
0664 Ea 1209 R 
D667 Cl 
066a 
066a u IE 0005 R 066C 10 01 
066[ ea 16CF R 
0671 a4 co 
H7l H OD 
067 5 IO 02 
0677 Ea 16CF R 
0,1 ... a, co 
D67C H 04 
067E 
067E aa 0001 
0611 Cl 
0612 
0612 ao El OF 
06&5 H F7 
0617 ao EB 01 
061A lA IE 01,, R 061E 76 02 
0690 EB EC 
0692 
0692 C6 06 OOFt R IZ 
0697 IA Cl 
0699 91 
069A aa Da 
069C Ol IE OlU R 
DUO la IE OllE R ou, 7l lC 
ou, 41 
OU7 Dl El 
OU9 IE 
OUA 56 
oua cs l6 010 R 
OUF ., FF 
001 IA 00 
0611 oc ao 
0615 2, IF 
0617 CD 7t 
0619 IA ,o 01 
ouc CD 7t 
OUE SE 
068F IF 
06C0 El 15 
06C2 
06C2 II OE 01&E R o,c, 21 DI 
06C& 
06C& IA 17 010 R 
06CC IA A7 010 R 
06DO CD 79 
06D2 ,s 
06Dl u 
06D4 " 06D5 75 Fl 
06D7 
06D7 F6 06 0191 R 02 06DC 75 05 
06DE Ea OCAZ It o, El El 2l 
06El 
06El Al OOQA It 
06E6 E& ll'1 R 
06E9 50 
06EA 14 0000 
06ED E& l62F It 

' D6FO sa 
06ft 29 06 OOU R 
06F5 29 06 OOF7 It 

,. ,. ,. ,. 
: . ,. ,. .. ,. ,. ,. 

D - SUCCESSFUL 
I - INVALID DPERATION 

EXTERNAL REFERENCES• 

ROUTINES, 

KKGRP •.• GRAPHIC KEY DISPLAY 
kKCSR ••• CURSOR KEY PROCESS 
KkZFNC •.. FUNCTION KEY CONTROL 

• • • • • • • • • • • 1• TAILES, KANA-KAN COIVION TAILES • 
l • N 
;• REGISTERS, AX - RETURN CODE • 
;• IX,CX,51 - WORK II 
1• All OTHERS UNCHANGED • 
;II If 
;• CNAHGE ACTIVITY• YEUIGN 00.00 • 
l N N '. . 
;••··································································· I 
J ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+ ♦♦ ++++++♦♦♦♦♦+ ♦ t♦♦♦♦♦♦♦+ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦ tt♦♦♦♦♦+♦♦♦♦♦ 
:+ INTERNAL CONSTANT DATA ♦ 
; ♦♦♦♦♦♦♦ + ♦♦♦♦♦♦ +♦♦♦♦♦♦♦♦♦♦♦♦ t ♦♦♦♦♦♦♦♦♦♦♦♦♦♦++++ ♦♦♦♦+ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+ ♦ 
NUlOl DI l 

;••··································································· ;w GRAPHIC kEY IHPUT OPERATION • 

i••··································································· KKZGRP PROC HEAR 

UGlOO, 

KZGllO, 

KZGlZ01 

kZGl25, 

IZOllO, 

kZOl01 

UQl50, 

IZGlU• 

l'IOY AL.Kkl'IODE I GET CURREHT l'IODE 
Cl'IP AL,KANJIN 
JHZ KZGlOO 
CALL IKGRP 1 UHJI NODE RET 

l'IOY 
l'IOV 
CALL 
TEST 
JZ 
l'IOY 
CALL 
TEST 
JZ 

l'IOV 
RET 

AHO 
JZ 
SUI 
Cl'IP 
JIE 
Jl'IP 

NOV 
l'IOV 
caw 
l'IOY 
ADD 
Cl'IP 
JAE 
DEC 
SHL 
PUSH 
PUSH 
lDS 
NOY 
NOV 
OR 
AND 
IHT 
l'IOY 
IHT 
POP 
POP 
JNP 

l'IOV 
SUI 

l'IOV 
l'IOV 
!HT 
IHC 
INC 
DEC 
JHZ 

TEST 
JNZ 
CALL 
Jl'IP 

l'IOV 
CALL 
PUSH 
l'IOY 
CALL 
POP 
SUI 
SUI 

ll,kkIHKEY+2 
Al, 1 
COCHCU 
AL.AL 
KZOlZO 
AL.2 
CDCHCU 
Al.Al 
kZGlZO 

AX,1 

IL, OFH 
IZGl!O 

I SEL EC! l'IODE 
GET KEY SCAN CODE 

HUl'IERIC KEY CODE !(TEH IEYl 
l TEST RESULT 

NU~ERIC IEY CODE !(SHIFT EISUUl 
J TEST RETRUN • 

J ERROR RETURN 

l RETURN ZERO 
:GET VALUE .•• I --- t IL.DIN 

ll.lYTE PTR 
kZGl25 

KX.OHOCHT ; 

SHORT KZGllt 

kKl'IODE,UNJll'I 
.U,ll 

IX.AX 
IX,KKOHODSP 
IX• KkOHOSUU 
XZGllO 
IX 
IX, 1 
DS 
SI 

J RETURH IF AIGVE 

CHANGE TO JAHJI l'IODE 

I IYTE TD WORD CONVERSION 

1 CALCULATE CODE SELECT POINTER 
I IS POINTER LAST! 
l YES ••• 

l QET OFFSET I SEGNEHT SI,DWDRD PTR IIDICADR 
AH,OFFH 
AL,DSdSilllX] 
Al.lOOOOOOOI 
Al.101111111 

1 GET FIRST IYTE KAHJI CODE 

79H 
AL,DS,(SI]IIXllll 
7'H 
SI 
DS 
SHORT KZGlSI 

CX,IIHQLEN 
IX,IX 

Al .KKHAHQUEIIXJ 
AH,KIHANQUEll](IXl 

"" IX 
IX 
ex 
kZGlO 

KKYl'IS TS, kKYIIS TN 
KZGHO 
KkZIHT 
SHORT KZGl71 

Al ,KKIHIUF+I 
ICALELN 
AX 
AX,Q 

IUFFER QUEIHO 
GET SECOND IYTE IANJI CODE 
IUFFER quEING 

I GET qUEIHG COUNT 

l GET CHARACTER CODE TO Al lEG 
I GET SCAN CGOE TO AH REG 
I IUFFER QUEING 
l RENEW QUEINQ SUI IUFFER POINTER 

I TEST NOYE FORWARD FLAD 

I INITIALIZE OPERATOR INFOlll. LINE 

GET FIRST CHARACTER ATTRIIUTE 
CALCULATE ElEIIENT lEHGTH 

DTSHFT 
AX 
KKWEOP,AX 
KKFORPIT ,AX 

1 NOYE FORWARD KEY IHPUT IUFFU 
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HFt 
IIFI 
UFE 
0101 

"°' "°' 110& .,., 

170, 
D10I 
070D 
111F 
0711 
1113 
D115 
'111 
171' 
1111 
011D 
071F 
D121 
1123 
0725 
1121 
012, 
0721 
0121 
072E 
1130 
1135 

D735 
1735 
113A 
DHC 
DHF 
IHI 
11U 

0142 
DHZ 
OH1 
IHA 
D1~C 
IHD 

11 u 
£& 12'1 It 
El 1355 R c, U 11'2 R 01 

21 CD 
Cl 

1735 ll 
D735 R 
0735 R 
0742 R 
D7l5 R 
DIH R 
089' It 
Dill It 
Dill R 
0115 R 
DIH R 
OIAE R 
Dllt R 
DIC~ R 
DICF R 
DICF R 
OIH R 

I& DIDI 
DI ES 
2E1 FF A6 170, It 

U D6 ODFt It It 
13 01 
El 113' R 
21 CD 
Cl 

C6 D6 DVFt R DI 
E& 051E R 
21 co 
Cl 

JA 
CAil 
CAlL 
MDV 

KZG560 
KOU Tl HIT 
KCSRDSP 
KHEHFST ,OlH 

AX,AX 

INITIALIZE O.I L 
DISPLAY CURSDR

0

To 

•• FUHCT~~~~ IIODUlE HAS THE FOLLOWING FUNCTION1 11 UNA - KAHJI CONVERSION 

EOP POSITION 

•• • DISPLAY SELECT HUMBER AND KANJI 
',.: EDIT INPUT BUFFER ( INSERT, DELETE,IACKSPACE ER• 

REGISTERD YOIII I IANGOU ' •SE-EOF > ,. 
•• •• •• ,. 
•• •• •• •• •• ,. 
•• 
1• 

•• •• •• ,. ,. 
•• ,. 
•• ,. 
•• ,. ,. ,. ,. 

LIHUGE• 

INPUT• IP I FUNCTION KEY HUIIIER 
KANA-KAH COMOH TAILES 

OUTPUT• 
KANA-KAH COIV'IDN TAILES 

RETURN CODES• <AX) 

D - SUCCESSFUL 
1 - INVALID OPERATION 

EXTEJtHAL REFERENCES, 

lDUTlHES• 
KKKHDR 
KKDELT 
KKWOIL 
COCHCKl 
KCALELII 

KUINT 
KKIHST 
KKDISP 
CDCHCKZ 
KCSRDSP 

TABLES, KANA-KAH COIIIIOH TABLES 

; • REGISTERS I AX - RETURN CODE 
1• IX,CX,DX,OI,SI,IP - WORK 
1• ALL OTHERS UHCHAHGED 

KKZIHT 
KKEEOF 
KOUTIHIT 
KKOHOEDT 

KKIACK 
KKGRP 

• • • • • • • • • • • • 
" • • • • 
" • • • 
" • • • • • • • • • • • • • • :• . 

1• CHANGE ACTIVITY, YERSIDH OD.00 • 
;N N 
:• . 
, ......... •••••••••• ...................................... NNNNNNNNNNNNNNNNNNNNNNNNNN 
FHCIR, DW FHCKAHJ KAHJI 

OW FHCKAHJ KAHJ I 
DW FNCKAHJ UNJ I EXIT 
OW FHCCOOE KAHJ I IAHGO 
DW FHCKAHJ KAHJI IIODE CHEHGE 
OW FHCHEHK HEH KAH 
DW FHCHEHK HEH KAH 
OW FHCMUHE l'IUHEHKAH 
OW FHCMUHE l'IUHEHKAH 
DW FHCESCP ESCAPE 
DW FNCIHST INSERT 
DW FHCDELT DELETE 
DW FHCBACK BACKSPACE 
DW FHCEEOF ERASE-EDF 
DW FHCCRRT CARRIER RETURN 
DW FHCCRRT CARRIER RETURN 
DW FHCEHTR EHTER 

KKlFHC PROC HEAR 
"DY A.X,l 
SHL 8P,1 
JIIP WORD PTR FHCIR[IPJ 

KKZFHC EHDP 

FHCKAHJ PROC 
NOY 
IIOY 
CALL 
SUB 
RE! 

FHCKAHJ EHDP 

FHCCODE PROC 
IIOV 
CALL 
SUI 
RET 

FHCCOOE EHDP 

KKIIODE, HORIIALII 
IL,! 
kKWOIL 
AX,AX 

KKNODE, CODEii 
KkBINT 
AX,AX 
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I IP• 2 
I BRANCH TO EACH FUHCTIOH 

CHANGE TO HORl'IAL IIDDE 

CLEAR OPERATOR IHFORl'IATIOH Lll'IE 

•• NNNNMNNN•NNNMNNNNMNN 1••·•··••• N 

:: UHJI - IAHGDU : 

,. ·················· J IUNNNNNNNIOINN 

CHAHGE TO CODE IIODE 
LIHK KKIIHT l'IODULE 



;+++ ♦♦♦♦♦♦ ++ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ + ♦♦♦ +♦♦♦♦♦♦♦♦♦♦t ♦♦♦♦ t ♦♦♦♦♦♦♦♦♦ t♦♦♦♦+ ♦♦♦♦ 
1+ PRIVATE COHSUHT < FNCHEHK > + 
;♦♦ + ♦♦♦♦ + ♦♦♦♦♦♦♦♦♦♦♦♦♦ +++ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ +♦♦♦♦ +♦♦ + ♦♦♦♦♦♦♦♦♦♦ +++ ♦♦♦♦♦♦♦♦ 
I 

1••······················-············································ ;M ZEHKAKU CODE COHVERSIOH TABLE • 

;••··································································· 
OHO KZEHCDHV, OHO A7 OQ DB 0A7H,00H J A SHOUJI OHF Bl 00 DB DIIH,OOH I A 0751 A& 00 DB OASH,OOH I I < SHDUJI 0753 82 00 DB 012H,OOH I 0755 A9 00 DB DUH, DOH u ( SHOUJI 0757 Bl 00 DB OllH,DOff u 0759 AA DO DB OAAH,OOH E C SHDUJI 015a ·~ 00 DB OB'tH,OOH E 075D AB 00 DB OABH,DOH D C SHDUJI 075F BS 00 DB D85H,OOH 0 0761 96 00 DB 086H,DOH KA 0761 16 DE DB 016H,DDEH GA KA + DAKUTEH ) 0765 87 00 DB 0B7H,00H u 0767 87 DE DB DB7H,OOEH GI Kl + DAKUTEH ) 0769 aa OD DB DBBH,OOH KU 0761 aa DE DB OBaH, ODEH I GU KU+ DAKUTEH 076D 19 00 DB DB9H,OOH I KE 076F 19 DE DB D19H,ODEH J GE I KE + DUUTEH 0771 BA 00 DB OBAH,OOH J KD 0773 BA DE DB OIA.H,ODEH I GO KO+ DUUTEH 0775 Ba 00 DB OIBH,OOH J SA 0777 BB DE DI OIIH, ODEH I ZA ( SA + DAKUTEN 0779 BC 00 DB OICH, OOH I SI 0778 BC DE DB OICH, DDEH JI SI + DAKUTEN ) 077D 8D 00 DB OIDH,OOH SU 077F 8D DE DB OBDH,ODEH zu SU+ DAKUTEH 0781 BE 00 DB OIEH, OOH SE 07&3 BE DE DB OIEH, ODEH ZE SE + DAKUTEN 07&5 BF 00 DB OBFH,OOH so 07a7 BF DE DB OBFH,ODEH ZD I so ♦ DAKUTEH 07&9 co 00 DB OCOH,DDH TA 0781 co DE DB OCOH,ODEH J DA TA + DAKUTEH ) 078D Cl 00 DI OCIH,OOH TI 07&F Cl DE DI OClH,ODEH ZI TI + DAKUTEN ) 07 91 AF •• DI OAFH,OOH TU HATUOH l 0791 c2 00 DB OC2H,OOH TU 079S CZ DE DB DC2H, ODEH ZU TU+ DAKUTEH ) 0797 Cl 00 DB DClH,DOH TE 0799 Cl DE DB DClH, ODEH DE TE+ DAKUTEN ) 0798 u 00 DI oc,H,OOH TO 079D C4 DE DB OC4H,OOEH DO TO+ DAKUTEN ) 079F cs 00 DB OCSH,OOH I NA 07Al C6 00 DI OC6H,OOH HI D7Al C7 00 DB OC7H,OOH ; HU 07A5 ca 00 DB ocaH. OOH J NE 07A7 C9 00 DB OC9H,ODH J HO 07A9 CA 00 DB DCAH,DDH I HA 07AB CA DE DB OCAH, ODEH J VA HA + DAKUTEH l 07AD CA DF DB OCAH, ODFH J PA HA + HAHDAKUTEH l 07AF CB 00 DB OCIH,DDH I HI 0781 CB DE DB DCBH, ODEH I VI HI ♦ DAKUTEH I 0783 CB DF DB DCBH,DDFH PI HI ♦ HAHDAKUTEH 0785 cc 00 DB OCCH,ODH I HU 0787 cc DE DB OCCH, ODEH vu ( HU+ DAKUTEN I 0789 cc DF DB OCCH,DDfH I PU C HU + HANDAKUT EH ) 0781 CD 00 DB DCDH, DOH HE 071D CD DE DI OCDH, ODEH VE I HE+ DAKUTEN I 07BF CD OF DB DCDH,ODFH PE I HE+ HAHDAKUTEH ) 07Cl CE 00 DB OCEH,OOH HO 07C3 CE DE DB OCEH,DDEH VO C HO ♦ DUUTEH I OJCS CE OF DB OCEH,ODFH PO ( HO + HAHDAKUTEH 07C7 CF 00 DB DCFH,OOH NA 07C9 DO DO DI OOOH,OOH NI 07CB Dl 00 DB ODlH,OOH NU OJCD D2 00 DB DDZH, OOH NE 07CF D3 00 DB DDlH,DDH NO 07D1 AC 00 DI OACH, DOH YA SHOJI 07D3 D4 00 DB OD4H,OOH YA 07D5 AD 00 08 OADH, DOH YU SHOJI 0707 D5 00 DB OD5H, DOH YU 07D9 AE 00 DB OAEH, OOH YO ( SHOJI 0708 D6 00 DI 0D6H,OOH YO 0700 D7 00 DB OOJH,OOH LA OJDF oa 00 DB DD&H,DOH LI 07EI D9 DO DI DD9H,DDH LU 07El DA 00 DB DDAH,DOH LE 07E5 DB 00 DB ODBH,QOH LO 07E7 Ff 00 DB OFFH, DOH WA ( SHOJI I 07E9 DC DO DB ODCH,DOH WA 07EB FF 00 DB OFFH,DOH I 07ED FF 00 DI DFFH,DDH E 07EF A6 00 DB DAIH,DOH I 0 07Fl DD OD DB ODDH,OOH UH 07F3 DAKTENDATA1 : 0053 KZ.EHDAKU EQU IDAKTEHDATA•KZEHCOHV1t2 07F3 DE 00 DB ODEH,OOH I DAKUTEH 07F5 DF 00 DB ODFH,DDH I HAHDAKUTEH 07F7 80 00 DI OBOH,OOH I CHOUGH 07F9 HUNEOATA, : 0056 KZEHHUMR EQU (HUMEDATA·KZEHCOHVltZ 07F9 30 00 DB lOH,DDH I D 07FB 31 00 DB llH,OOH I I ' 07FD 32 00 DB lZH,DDH I 2 OlFF 33 00 DI llH,ODH I l 0801 H 00 DI HH,OOH ' 0803 35 00 DB 35H,DOH 5 
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oan l6 ao 
0&07 37 00 
0&09 la 00 
uoa l9 oo 

O&OD 
0&0D F5 00 
DBOF F6 00 
oau F7 oo 
oau Fa oo 
0&15 Ft 00 
0617 FA OD 
0&19 fl DO 
oau FC oo 
051D FD 00 
lalF FE 00 
0&21 9F OD 
0821 Al DO 
0125 Al OD 
0127 AS 00 
0629 A7 DO 
0&21 El 00 
O&lD El 00 
062F E4 DO 
0&31 Cl 00 
OUl F4 00 
O&l5 AO DO 
0137 A2 OD 
on, " n 
O&ll A6 00 
O&lD la 00 
D&lf l9 04 
oau Al o, 
oa,l AD 04 
0&\5 AF 04 
oao u 04 
oau ll 04 
oa,1 as o4 
084D 17 o, 
oau n a, 
D&sl BB 04 
O&Sl ID D4 
0&55 IF 04 
0&57 C2 04 
0659 C4 04 
0&51 C6 04 
D&SD C6 00 
oa5F ca oo 
0&61 CA 00 
DIil CB DO 
0&65 cc 00 
0167 CD D4 
0569 DO o, 
0661 Dl 04 
0&6D D6 04 
D&6F D9 °' 
0&71 DC DO 
D&7l DD 00 
0&15 DE DO 
0&77 DF 00 
0879 £0 00 
087B E2 00 
067D El 00 
OB7F E, 00 
oaa1 E7 oo 
oaas Ea oo 
08&5 E9 00 
0187 EA OD 
oaa, E& oo 
oaaa Dc oo 
oaaD Fl oo 
OBBF F2 00 
0&91 Fl DD 
089l D7 
: 0001 
= 00D2 oa,, 
on, c6 D6 0 OF9 

06 0192 
Dl 
OAF6 R 

la 0000 
aa Fo 
n Fa 
aa ea 
U D& 
Al Dl&E R 
A2 0191 It 
l2 01 U R 
UDO 
C6 06 01'0 R FF 

on, H 
0&9E 75 
06AO E9 
0&.ll 
OUl 
01.l6 
OBA& 
0111 
O&Ac 
Cl&AE 
DBB! 
ou, 
0317 
oaa, 
O&&E 
one 
oac2 
oac6 
oaca 

Bl B\ OOOA R 
a, 06 ODE! R 
75 Dl 
e, 09D9 It 

oaca 
oace IA A4 D009 R 

36H,OOH ; 6 
DI l7H DDH I 1 
DB l&H'ooH • a 
DI l9H

1
00H ; 9 

DB lfNW~NwwwwwwwwwwwNNNNNNNNNNNN•••••••••• 
1•• .. •u .... • .. •=~:KU CODE CONVERSION TAILE NNN1i1•1t1e11N1uuotNNN 
JN HA WJINNNWNWNNNNWMNNNNWNNNNNWNNNNNNNNNll(NMNNNM N 
; NllNWlfUNIIJlNIIU ·••1111u,11,ouuou1w 
KltAHCOHY• DFSH,OOH I lO O ( NUMERIC l g: Df6H, OOH ll I ( NUMERIC ) 

OF7H,OOH I l2 2 ( NUMERIC l g: DF&H,OOH I ll l ( NUMERIC l 
DF9H,ODH I l4 4 < NUMERIC l 

DI OFAH,ODH 15 5 C NUMERIC ) g: DFBH,ODH 36 6 C NUMERIC ) 
DB OFCH,OOH l7 7 ( NUMERIC l 
DI DFDH, DOH la g ( NUMERIC l 
DB OFEH, OOH l9 9 C NUMERIC ) 
DI DVFH, OOH A7 A ( SHOUOH ) 
DI DAIH, DDH Aa I ( SHOUOH ) 
DI OAlH, OOH A9 U ( SHOUON ) 
DB DASH. OOH AA E ( SHOUOH ) 
DI OA7H, OOH Al O C SHOUOH ) 
DB DEIH, OOH AC YA ( YOU OH ) 
DI OE3H,DDH AD YU C YOUOH l 
DI OE4H, OOH I AE YO ( YOU OH l 
DI QC!H,OOH AF TU C HATUOH l 
DB OF4H, OOH 10 ( CHOUOH ) 
DI DAOH,OOH 81 A 
D& OAZH.OOH 12 I 
DI OA4H,OOH l ll U 
DI DHH, OOH ; 14 E 
DI OAIH,OQH l B5 0 
DI OA9H,KKYM5TD l 16 KA 
DI DABH, KKYMSTD l 17 Kl 
DB OADH,KKYMSTD l H KU 
DB OAFH,KKYMSTD 19 ICE 
DI Ol!H,KKYMSTD U KO 
DI OB3H,KKYMSTD 18 SA 
DI OBSH,KKYMSTD IC SI 
DI 017H. KKYMS TD ; 10 SU 
DI OB9H,KKYMSTD ; BE Sf 
DI OBBH, KKYMS TD IF SO 
01 DBDH,KKYMSTD CD TA 
DI OBFH,KKYMSTD Cl TI 
DI OC2H,KKYMSTD CZ TU 
DI OC4H,KKYMSTD Cl TE 
DI DC6H, KKYMSTD C4 TO 
DB 0C6H,OQH l C5 HA 
DI DCOH, OOH C6 HI 
DI OCAH, DOH C7 HU 
DI OCBH, OOH ca HE 
DI OCCH,OOH C9 HO 
DB OCDH,KKYMSTD Cl HA 
DI DDOH,KKYMSTD Cl HI 
DB DOlH, KKYMSTD ; CC HU 
DI DD6H,KKYMSTD CD HE 
DB 0D9H,KKYl1STD CE HO 
DI DDCH, OOH CF MA 
DI ODDH.OOH DO MI 
DI DDEH,DOH DI MU 
DI ODFH,OOH D2 11E 
DI OEDH, OOH Dl 110 
DI DEZH, OOH D4 YA 
DI OElH, OOH DS YU 
DI OE4H, OOH D6 YO 
DI 0E7H,00H ; D7 LA 
DI OEIH,OOH l DI LI 
DI DE9H. OOH ; D9 LU 
DI OEAH,ODH DA LE 
DI DEBH, DOH DI LO 
DB DDCH,OOH DC WA 
DI DF!H, OOH DD UN 
DI Df2H, OOH DE DAKUTEH 
DI DF3H,DOH DF HAHDAKUTEH 

DATA07 DB 7 
HU11Y011FG EQU 000000011 
HUHSKIP EQU DODOODIOI 
FHCHEHK PROC HEAR 

NOY KKMODE,SELECTN 

HEHODIO: 

HEH002Q, 

TEST KHEHFST,O!H 
JHZ HEHDDIO 
JMP HEHl900 

MDV 
HOV 
MOY 
MOY 
MDV 
MDV 
MDV 
MOY 
MDV 
MOY 

MOY 
TEST 
JHZ 
JMP 

AX, 0 
Sl,AX 
DI,AX 
IP,AX 
IX,AX 
KKHQLEH,AX 
KKYMSTS,AL 
KKYOM!l, Al 
DX,AX 
KKCHRMD,OFFH 

AL,KK!HBUF[SIJ[IJ 
Al ,ZEHATTR! 
HEH!ooo 
HEH20QO 
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CHANGE 110DE TO SELECT 11DDE 

KKIHIUF (KEY INPUT BUFFER! INDEX 
KXHAHQUE (QUEIHG IUFFER) PO!HTER 
KKYOMI CYOMI CODE BUFFER) PO[HTER 
KZEHCOHY CZEHKAKU COHVERSIOH TABLE) 
OR KHAHCOHV C HAHKAKU COHV. TAIL E l 

1 GET IHPUT KEY ATTRIBUTE 



O&CF 
O&Dl 
O&D6 
O&D& 
O&DD 
O&DF 
O&E2 
D&E<t 
O&E7 
O&E9 
O&EI 
O&EE 
O&FO 
O&F2 
O&F5 
O&F7 
O&F9 
O&F9 
O&FF 
0901 
0905 
090& 
090D 
0910 
0910 
0912 
091' 
0919 
0918 
091D 
091D 
0921 
0924 
0926 
0926 
0929 
0929 
o,2e 
0930 
0935 
0915 
09lA 
09lD 
093D 
09lF 
0,41 
09•• 
0946 
094& 
0944 
094D 
094F 
0951 
0953 
0956 
095& 
095A 
095C 
095C 
095E 
09'2 
09'5 

096A 
0,6C 
096C 
HH 
097Z 
0,7' 
0,7' 
0976 
0,7A 
0'7C 
097D 
097D 
09&1 
nu 
0986 
09&1 
o•ac 
09&E 
098E 
0992 
099' 
0997 
D99C 
099E 
DUl 
ou, 
OU& 
09AI 
ouc 
DUE 
0980 
09Dl 
0982 
0984 
0987 
09&9 
098D 
09DD 
091D 
09CO o,co 

&A &4 OOOC R 
lD &140 
74 4E 
F6 06 0191 R oa 
75 56 
lD &10 
74 2C 
lD &10 
74 27 
ll 2D 
lD &17C 
74 09 
13 BO 
lD &15a 
H 02 
EB 44 

3E, C6 16 0119 R F4 
&A Cl 
&A A4 0001 R 
ea DIZA R 
&O 26 0191 R Fl 
E9 09CO R 

SB D& 
&A 36 0190 • 
ao FE FF 
H 02 
B6 02 

&l El &14A 
&3 Cl 53 
EB 6& 

&3 C.6 06 

&a 3E Oll& R IO 
75 05 
ao DE 0191 R aa 

ao DE 0191 R OJ 
E9 09C4 R 

&B D& 
ao 01 
Ea 1707 R 
•• co 
74 14 
BO 02 
Ea 1707 R a, ca 
'" 1a 10 03 
E& 1707 • 
&4 CD 
74 IA 
El CD 

16 01 
&l EB &Z4F 
&3 Cl 56 
ao OE 01'1 R U 

EB 15 

B6 02 
&l EB az,F 
El OD 

16 Dl 
&l Fl al7F 
72 01 .. 
&l El &340 

ao lE 01'0 R FF 
74 06 
l& 36 01'0 • 
75 A7 

a& 36 OlU • 
&I Cl 
05 DD9F 
lE, aa u 011, • 
Dl El 
2E, &B &7 DHD • so 
SA A4 DOOi • 
E& OB2A R 
sa 
&4 E4 
H 10 
47 
47 
10 1A 
ao FC DF 
75 02 
10 11 

a6 EO 
Ea DIZA R 

FE 06 Olla R 

HEH1010, 

IIOV 
CIIP 
JZ 
TEST 
JHZ 
CIIP 
JZ 
CIIP 
JZ 
IIOV 
CIIP 
JZ 
NOV 
CIIP 
JZ 
J/1P 

NOV 
IIOV 
IIOV 
CALL 
AND 
JIIP 

HEH102D, 
IIOY 
IIOV 
CIIP 
JE 
IIOV 

HEH1021, 
SUI 
ADD 
JIIP 

HEH1090, 
ADD 

HEHllOO, 
~IIP 
JHZ 
DR 

HEHlllO, 

HEN1200, 

OR 
JNP 

IIOV 
IIOV 
CALL 
TEST 
JZ 
IIOV 
CALL 
TEST 
JZ 
IIOV 
CALL 
TEST 
JZ 
JIIP 

HEN1210, 
IIOY 
SUD 
AOD 
OR 

JNP 
HEH1220• 

IIOV 
SUI 
JIIP 

HENUlO, 
HOY 
CIIP 
JI 
DEC 

HEH12ll, 
SUI 

HEHl240, 
CIIP 
JZ 
CIIP 
JHZ 

HENlUO, 
IIOY 
IIOV 
ADD 
IIOY 
SHL 
IIOV 
PUSH 
IIOV 
CALL 
POP 
TEST 
JZ 
IHC 
INC 
IIOV 
CIIP 
JHZ 
IIOV 

HEHl260, 
XCHG 
CALL 

HEHU70, 
lHC 

AL,KKIHIUFISillll 
AX,1140H 
HEH1090 
KKYIISTS,KKYIISTH 
HEHlllO 
AX,314AH 
HEH1020 
AX,&lltBH 
HEH1020 
IL, 20H 
AX,&17CH 
HEHlOlO 
Bl,DBOH 
AX, Bl51H 
HEHlOlO 
SHORT HEHl201 

KKYOIIII IP I, OF4H 
Al ,BL 
AH,KKIHIUFISilC2l 
QUEIUF 
KKYIISTS,OFFH-KKYIISTD 
HEH1270 

GET ZEHKAKU CODE 
J SPACE"" KEY 

DAKUTEN KEY 

HAHDAKUTEH KEY 

J NINUS •-• IEY 

l CHDUDH KEY 

l THE OTHER KEY 

SET CHOUOH YOIII CODE 

GET CHARACTER CODE I SCAN CODE 
SET CODES 
DAKUTEH,HAHDAKUTEH BIT OFF 

IX,AX 
DH,ltKCHRND 
DH, OFFH 
HEH102l 
OH,IIOZEHHIR 

l GET PEYIDUS CHARACTE• IIODE 

IX,81"AH 
IX,KZEHDAKU 
SHORT HEH1250 

51,6 

ltltYOP1I L, 0 
HEHlllO 

l SET ZEHKAKU HIRAGANA IIODE 

l CALCULATE OFFSET OF CONVERSION TAILE 

KKYIISTS,KKYIISTER TURN ON ERRD• IIT 

KKYIISTS,KKYIISTE+KKYIISTII 
HEN12U l SET EHD I IIOYE FOR\IORD FLAGS 

IX,AX I IX<--- 2 BYTE KAHJI CODE 
AL,l 
COCHCK2 ZEHUKU NUMERIC CODE ? 
AL,AL 
HEH1210 l JUIIP IF YES 
Al,2 
CDCHCl2 I ZEHUKU HIRAGANA CODE ? 
AL.Al 
HEHl221 l JUNP IF YES 
Al, 3 
COCHCK2 I ZEHKAKU KATAKANA CODE? 
Al,AL 
HEH1231 l JUIIP IF YES 
SHORT HEHllDD ; THE OTHER CODE t CAN'T COHY. YOIII l 
••••••• ZEHKAKU NlJl'IIERIC •••••• 
DH,IIOZEHNUN 
IX,IZHH 
IX,KZEHHUNR I CALCULATE OFFSET OF CONVERSION TABLE 
KKYNSTS,KKYIISTN+lKYIISTH 

SHORT HEH1240 
I SEY END FLAG I IIOYE FORWORD FLAG 

;•••••• ZEHKAKU HIRAGANA •••••• 
OH,NOZEHHIR 
IX,329FH l CALCULATE OFFSET OF COHYDSIDN TAILE 
SHORT HEH124D 
••••••• ZEHKAKU KATAKANA •••••• 
DH,NDZEHKAT 
IX,3l7FH 
HEH1231 
IX 

IX,&l40H 

KKCHRIID,IFFH 
HEH1250 
KKCHR1'1D, OH 
HEHlllO 

KKCHRND,DH 
AX,IX 
AX,9FH 

COlll'AlE CURRENT NODE WITH ,.EYIOUS 

KKYONIIIPl,AL l SET YDIII CONVERSION CODE 
IX, I IX • 2 
AX,WORD PTR KZENCOHY(IX] OET ZEH. KATAKANA I DAKUTEH 
AX 
AH,KKIHIUF[Sill2I I GET KEY SCAN CODE 
QUEIUF SET ONE 
AX 
AH,AH 
HEHl271 
DI 
DI 
AL, lAH SET DAKUTEH SCAN CODE 
AH, ODFH HAHDAKUTEN COOE ! 
HEH1260 
Al,UH 

AH,Al 
QUEIUF 

KKYONIL 
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Appendix A. 

09t4 

"" F6 °' 1191 l oz o,c, 14 04 nc1 a, 
09Cf 

36 OOF1 R 
09CF u c, °' 0902 13 C7 02 
otos •s 
1906 Et DAO l 

01 
09Dt 
UDt 21 
D9DI U 
UDF Bl 
09E2 H 
09H f6 
OtE9 15 
09EI 10 
one 14 
otFO &0 
ttfl 1, 
D9FS 11 
otF1 ao 

IC oon R 
Fl 21 
l• 
06 01'1 R ta 
lC 
Fl 2D 
17 
Fl 11 
12 
01 

09FA 74 
Fl DE 
ll 

'9FC 11 
OIFE ao 
U01 H 
UOl 11 
DUS El 
OA01 

ll 
Fl DF 
2C 
00 
,2 

0107 
IUA 
DUO 
DAIS 
Olla 
UIS 
UII 
DAU 
UH 
U22 
OA21 
0121 
OA2C 
OA2F 
OAZF 
UH 
on, 
Ul1 
Ult 
DAlF 
DA~l 
OHi 
u,3 
Ol'7 
OH9 
OA'9 .... 
DUE 
USO 
OAS2 
us, 
US7 
OJ.St 
U51 
OASO 
DASO 
OASF 
002 

Ol67 
0469 
0469 
U61 
OA6F 
U6F 
OAH 
UH 
Ol?A 
ooc 
Ol7C 
uao 
OA&O 
DA82 
OA.11 
u.ac 
u,o 
0A9l 
U,91 
0497 
0&91 
DA9C 
0l9E 
0142 
l,U2 
DlAS 
OA.l& 
DAU 
OAA.9 
OAAC 
OAAE 
0110 
DA85 

El 0822 R 
lE1 C6 &6 0119 R 
ao 2, ou1 
£1 7C 90 

R Fl 

13 C6 03 

ao 3E Olla R 00 
15 15 
10 OE DUI R ao 
ao OE 0191 R 03 
El 69 90 

F6 06 Oltl R 04 
1, DI 
•o 
3E: 00 IE Ollt R 
El 0122 R 
El 56 

2A FF 
11 El 
El l7 

10 03 

00,D 

El l6CF l 
"co 
H OI 
10 U 
El l6CF R a, co 
74 OE 
El IE 

,0 
16 o, 
13 El 
10 OE 0191 R 0A 

El 06 

16 05 
al El 0090 

ao 3E 0190 It FF 
H 06 
38 36 0190 • 75 Al 

aa 36 ouo • 
Dl E3 
2E: 81 87 010D R 
lE, aa 16 0119 R 
oa 2, 0191 1t 
El 0!22 R 

FE 06 Olla It 

" 06 Ho, 0191 It 12 

a, 36 OOF7 It 

83 c, 03 
ll C1 02 ,s 
Al DOUR 
u c, 
1E 0A 
F6 06 01'1 R 01 
7S 03 

F4 

HEH121D•TEST KKYMSTS,XKYl1S Tl1 
HEH1290 

~~V KKFORPIT ,SI I SET 110VE FORWDRD POINTER 

HEH121D\oo S1,6 I RENEW KUHBUF POINTER 
ADD DI,2 REHEW KKHAHQUE POINTER 

BP REHEW KKYOMI POINTER IHC HEH3000 JMP _______________________ _ 

,---:::::::---H;HK;K~-CODE COHVERSIOH ______ ::::::: __ 

!-------------------- --------
HEH2DD0 1 IX, ax ~g: IL,XKIHIUF[SIJ 

CMP Bl,20H 
JE HEHZ090 
TEST KKYMSTS,KKY11STN 
JHZ HEH2110 
CMP IL, 2DH 
JE HEHZOIO 
ct,P IL,OBOH 
JE HEHZOIO 
MOY BH,l 
CMP IL,ODEH 
JE HEH2!20 
r,ov BH,2 
CMP IL,ODFH 
JE HEH2120 
MOY BH,O 
JMP SHORT HEH2200 

GET HAHKAKU CHARACTER CODE 
SPACE " • KEY ? 

MINUS KEY? 

CHOUOH l(EY? 

DAKUTEN KEY ? 

HAH-DAKUTEH KEY! 

HEH2DIO • 
CALL 
MOV 
AHO 
JMP 

SETQUEIF 
KKYOM![IP),OF,H 
KKYIISTS,0FFN-KKY11STD 
HEHZZ7D 

'SET CHARACTER cooe' SCAN CODE 
SET CHOUOH YOIII cooe 
DAKUTEH,HAHDAKUTEH BIT OFF 

HEH209D, 
ADD 

HEN2100: 

HEK2110: 

HEN2120: 

HEN2130: 

HENZ200: 

CMP 
JHZ 
OR 

OR 
JMP 

TEST 
JZ 
DEC 
ADD 
CALL 
JMP 

SUI 
SUI 
JMP 

IIOY 
CALL 
TEST 
JZ 
NOY 
CALL 
TEST 
JZ 
JIIP 

HEN221D 1 
IIOY 
SUI 
OR 

JMP 
HEHZ2201 

MOV 
SUI 

HEH22IO: 
CMP 
JZ 
CNP 
JHZ 

HEK22SD: 
MOV 

NEN22iD I 

SHL 
IIOV 
MOV 
OR 
CALL 

KEKZ27D, 
INC 

HENZZIO: 
TEST 
n 
NOV 

HEN2290: 
ADD 
ADD 

HEKlOOO, 
INC 

HOV 
SUI 
JLE 
TEST 
JHZ 

Sl,3 

KKYOIIIL, 0 
HEH2110 
KKYMSTS,KKYl1STER I TURN DH ERROR IIT 
XKYIISTS,KKYIISTE+KKYIISTl1 
HEN228D SET END FLAG l MOYE FORWORD FLAG 
KKYIISTS,KKYIISTD 
HEHZllO 
IP 
KKYOIII[IPJ,8H 
SETQUE!F 
SHORT HEHZ280 

IH,IH 
IX, 9DH 
SHORT HEH226 0 

AL,3 
CDCHCKI 
Al,Al 
HEH2210 
Al, It 
CDCHCKl 
AL,AL 

l ADJUST PREVIOUS YOMI CODE 
SET CHARACTER CODE & SCAH CODE 

HAHKAKU HUIIERIC CODE! 

I JUMP IF YES 

HAHKAKU KATAKANA CODE! 

HEHZ220 JIIP IF YES 
SHORT HEHZlOO ; THE OTHER CODE I 
;•••••• HAHKAKU NUMERIC NNNANM 
OH,MOHANHUM 

CAN• T CONV. Y011I ) 

IX,30H ; CALCULATE OFFSET 
KKYIISTS,KKYIISTl1+KKYIISTH 

OF CONVERSION TAILE 

SHORT HENzz,o 
; SET EHD FLAG & MOYE FORWORD FLAG 

;•••••• HANKAKU KATAKANA NNMNNN 
DH,,..OHAHKAJ 
ax, 9DH 

KKCHRIID, OFFH 
HEN2250 
KKCHRIID,DH 
HEHZIID 

l COMPARE CURRENT 11DDE WITH PREVIOUS 

IX,1 J 
AX.WORD PTR KHAKCONV[IXJ 
KKYOMI( IP 1. Al 

IX • Z 

KKYIISTS,AH 
SETQUEDF 

KKYO~ll 

KKYIIS TS, KKYIIS Tl1 
HEH2290 
KKFORPIT,SI 

SI,3 
D1,2 
IP 

AX,KKWEOP 
AX,St 

SET YOIII CDHVERSIOH CODE 
SET DAKUTEH,HAHDAKUTEN CODE 

1 SET CHARACIER CODE l SCAN CODE 

1 IHCREMEHT YOMI LENGTH 

1 SET MOY FDRWORD POIHTER 

RENEW KKIHBUF POINTER 
RENEW KKHANQUf POINTER 

1 RENEW KKYOIII POINTER 

HEH3D!O 
KKYIISTS,KKYIISTE 1 
HEH3010 

All IHPUT CHARACTER 
YES .•• 
EHOFLAO CHECK 

CONVERTED? 
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I 

OA17 

OAIA 
OAIA 
DAIF 
OACl 
OAC4 
OACS 
OAC& 
OAC9 
OAC4 
OACE 
D4DZ 
D404 
0406 
DA07 
OAOB 
OAOO 
0AE2 
OAH 
DAE6 
DAE& 
D4EA 
D4EA 
OAEC 
DAEC 
D4EE 
D4FI 
OAF3 
0AF6 
D4Fa 
D4F8 
D4F8 
OAFF 
0801 
OBOS 
0807 
0809 
oao, 
DIDE 
DBID 
0813 
0813 
0116 
0816 
DBI& 
0819 
0819 
OBIE 
0821 

0822 
D822 
0826 
0124 
D824 
oaiE 
0832 
0813 

0833 
0833 
083& 

083A 
013A 
0830 
08H 
0843 
OH& 
oao 
OIH 
OBH 
D850 
D853 
0855 
0855 
D857 
0857 
0858 
D850 
0862 
D867 
0869 
086C 
086E 
086E 
0871 
0871 
0873 
08H 

E9 OHE R 

F6 06 01'1 R ID 
75 58 
BE Olla R 
1E 
Ea DE&9 R 
IF 
06 
&F D6 0142 R 
89 3E 0140 R 
Aa aa 
75 43 
H 
a9 DE 013E R 
aa c1 
2E• F6 36 Oat3 R 
a, E4 
H 04 
32 E4 
EB 02 

FE ca 
a6 C4 
A3 DDFO 11 
33 CD 
42 0192 R 
Ea 18 

AD ODFO R 
3A D6 ODFE II 
1t. ca 
FE 06 OOFD R 
33 ca 
EB OA 

83 3E 014' R DI 
75 D6 
aa 0001 

Ea 139' II 

28 co 
C3 

C6 06 OOF9 R 02 
aa 0001 
C3 

U 84 0009 R 
UH 0001 R 

&9 as 010 R 
FF 06 OlaE R 
Cl 

ao 3E 00ft R 12 
74 II 

Al OIU R 
31 06 013E 11 
H oa 
ao 3E OOFD R 00 
74 21 
FE DE OOFO 11 

33 co 
Ea 1396 R 
EB IC 

21 ED 

31 2E ODEA R 
70 11 
3E, U 86 DOOi R 
3E, U 46 DOH R 
CD 79 
83 cs 03 
EB E9 

Ea OCA2 R 

n co 
C3 

JNP HEH0020 I WHEN NOT END, IIE'EAT PROC. 
,--------------------------------------------------------------------,....... LIM~ TO DICTIONARY ACCESS ROUTINE, ••••••••• 
,; 101111001101 AHO EDIT CAHDIDATE fORl'IAT, UNNNHU 

,----------------------------------- ------------------------------HEH3010, 
TEST 
JHZ 
NOV 
PUSH 
CALL 
POP 
PUSH 
POP 
NOV 
TEST 
JHZ 
INC 
MDV 
MDV 
DIV 
TEST 
JZ 
XOR 
JNP 

HEH3DZ01 
DEC 

HEN303D, 
XCHO 
NOV 
XOR 
IIOV 
J11P 

HEH39DO, 
NOV 
CNP 
JE 
IHC 
XOR 
JNP 

HEH3910, 
CNP 
JHE 
NOV 

HEH40DG, 
CALL 

HEH4DIO • 
sua 
RET 

HENOZO• 
NOV 
NOV 
RET 

KKYtlSTS,KKYNSTER 
HEH4020 
SI,DFFSET KKYOtlll 
OS 
KKKHDR 
DS 
ES 
KKDICSEG 
KKDICOFF,DI 
AL,D00010001 
HEH,D20 
ex 
KKOHOSUU,CX 
AX,CX 
DATAD7 
AH,AH 
HEHl020 
AH,AH 
SHORT HEH3030 

AL 

AL ,AH 

LINK KANA-KAH CONVERSION ROUTINE 

SAVE SEGIIEHT OF DICTIOHAIIY 
SAVE OFFSET OF DIC!IOHAIIY 
IHVALID YOtll CODE I 
YES .•• ERROR RETURN 

I SAVE TOTAL KOUHO COUNT 

CALCURATE 11AX KOUHO BLOCK HUIIIEII 

WORD PTR 
AX,AX 

KHBLl,AX l SET INITIAL KOUHO BLOCK MUNIER 

KHEHFST ,AL 
SHORT HEH4000 

AL,KHILK 
AL, KHBLKIIX 
HEHl910 
KHBLK 
AX,AX 
SHORT HEH4000 

KKOHOZAH,I 
HEH4010 
AX, 1 

KKOHOEDT 

AX,AX 

KKIIODE,KANJ!tl 
AX, 1 

CHECK END ILOCK HUtlBER 

JUtlP IF END BLOCK 
l NEXT BLOCK 

EDIT OUTPUT IUFFER 

l CHANGE TO lANJl IIODE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• :• INTERNAL SUI ROUTINE • 
; • <SETQUEIF> , <QUEIUF> I 

;••··································································· SETQUEBF, 

QUEIUF, 

NOV 
tlOV 

tlOV 
IHC 
RET 

FHCHENK EHDP 

FNCNUHE 
CtlP 
JE 

J ........ . 

tlUHOIO • 

tlUHOII• 

NUHOZO, 

tlUHOlO, 

IIUHOIO, 

IIUH050• 

tlOV 
CNP 
JE 
CtlP 
JE 
DEC 

XOR 
CALL 
JtlP 

SUI 

CIIP 
JGE 
tlOV 
tlOV 
!HT 
ADD 
JNP 

CALL 

SUI 
RET 

fHCtlUHE EHDP 

AL,KKIHBUF!SII 
AH,KKIHIUF!Sll!Zl GET CHR. CODE l SCAN CODE 

WORD PTR KKHAHQUE!D11,AX 
llHQLEH 

SET OHE TO QUEIHG IUFFER 

1••····························· ;■ • 
; I t1UHENKAN a ,. . 

PROC ;••····························· KKtlODE,KANJitl I CURREHT NODE CHECK 
NUHDZO 
$ELECT nODE 11111•1 

AX, UOHODSP 
AX,KKOHOSUU DISPLAY LAST KOUHO NUtllEII 1 
tlUHOII 
KHBLK, 0 CHECK FIIIST KOUHO ILDCl 
NUHOSO 
KHBLl l PREVIOUS ILOCl 

AX,AX 
UOHOEOT l EDIT KDUHO 
SHORT NUH131 

IP,IP 

BP,UWEOP 
t1UH0,o 
AL,KKIHIUF!BPI 
AH,KKlNIUF!IPl!Zl 
79H 
IP.l 
SHORT NUH030 

GET CHARACTER CODE 
GET KEY SCAN CODE 
QUEIHG 

l RENEW POINTER 

KKZIHT 

AX.AX 

I IHITIALIZE ZENKDHO tlODE 

··••••·••·•·••-A ■■ •l■ ll•■llll• ■■ 
; . . 
: • ESCAPE 'l 
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OIH 

Ol75 
0175 
017A 

017C 
117C 
017F 

OHi 
OIi! 
OIU 
oaa, 
Ol&C 
Oltl 
0891 
Ol93 .. ,. 
Ol94 
Ol94 

"" 0191 
ouo 
0142 
0144 
OIU 
0146 
OIAA 
OIU 
OUD 
OIAD 
014E 

OIAE 
OUE 
0113 
0115 
0111 
0111 
0119 

on, 
on, 
OIIE 
nco 
OIC3 
OIC3 
OIC4 

nc, 

13 

IO lE IOFt R 04 
74 05 

El OCA2 R 
El 10 

C6 06 00ft R IZ 
El 12'1 R 
El 1355 R 
C6 06 0192 R 11 

21 co 
C3 

IO 3E 00ft R OZ 
75 12 
F6 06 OOFI R 01 
74 04 
33 co 
El 04 

ID 06 0003 R 

El OCF2 R 

C3 

10 3E OOF9 ROZ 
75 03 
EB OE5A R 

Cl 

IO 3E IOF9 It 02 
75 03 
El OE04 R 

Cl 

OIC4 IO 3E 00ft II IZ 
OIC9 75 03 
OICI Ea ODAF R 
OICE 
OICE Cl 
OICF 

UCF 
OICF IO 3E Olft II 02 
OID4 74 ·~ OID6 II 0001 
OID9 CJ 
OIDA 
OIDA Al OOEA It 
UDO oa co 
OIDF H II 
DIEi A3 OOEC R 
DIE~ aa ca 
OIE6 IE 
OIE7 07 
OIEI ae oon It 
DIEi IF 0075 R 
OBEE FC 
OIEF Fl✓ U 
OIFI 
OIFl 21 co 

• 

CALL 
J"P 

J ....... . 
ESC020• 

ESC041• 

NOY 
CALL 
CALL 
NOY 

SUI 
RET 

FHCESCP EHDP 

FHClHST PROC 
C"P 
JHE 
TEST 
JZ 
XOR 
JMP 

lHSl101 
LEA 

lHSOZ01 
CALL 

FHClHST_=~~• 
FHClHST EHDP 

FHCOELT PROC 
CMP 
JHE 
CALL 

FHCDEL T_RET, 
RET 

FHCDEL T EHDP 

FNCIACK PROC 
CNP 
JHE 
CALL 

FNCUCK_:~r 
FNCIACK EHDP 

FNCEEOF PROC 
CNP 
JHE 
CALL 

FHCEEOF -:n • 
FNCEEOF EHDP 

FHCCRRT PROC 
CNP 
JE 
NOY 
RET 

CRROlO• 
IIOV o, 
JZ 
MOY 
NOV 
PUSH 
POP 
IIOY 
IIOY 
CLO 

KKZIHT 
SHORT ESC040 
SELECT NODE 

I CLEAR YONI INPUT BUFFER 

••••••• 
KKMODE, KAHJIN 
KOUTIHIT 
KCSRDSP 
KHEHFST, 11H 

AX,AX 

KKNODE,KAHJI" 
FHCIHST_RET 
KKWIHST, OIH 
IHSOID 
AX,AX 
SHORT IHS020 

AX,KUHKEY 

KUNST 

DISPLAY CURSOR 

1••··················· J N IU(NNteNNNU( 

;• INSERT • 
;N N 

;••····················· . ··••1111••· 
CHECK CURRENT "ODE 

····························-··· ;N N 
;• DELETE • ,. . 
•••••••••••••••••••••••••••••••• 

KKNODE, KAHJ I" I CHECK CURRENT NODE 
FHCDEL T_RET 
KKDELT 

•••••••••••••••••••••••••••••••• ,. • ,. BACKSPACE • ,. • 
;••····························· KKNODE,UHJI" CHECK CURRENT NODE 

FHC14CK_RET 
KKUCK 

1••····························· ·• . i• ERASE EOF • 
1• • 

;••····························· 
KKNODE, UNJ I" 
~~H~~F_RET 

CHECK CURRENT "ODE 

·······························: ,. 
CARRIER RETURN • ,. • 

1• ••••••••••••••••••••• 
, .......... 

HEAR 
KKMODE,UHJIN 
CRRDIO 
AX, 1 ERROR RETURN 

AX,KKWEOP INPUT AX,AX BUFFER END POINTER CHECK 

CRR020 
KKWEOPSV,AX SAVE EHD OF POIHTER 
CX,AX GET COPY COUHT DS 
ES DESTIHATIOH SEGNEHT SOURCE ) I GET KK!H&UF SI,OFFSET KKIHIUF ; SI<--- KKIH&fSI DESTINATION DI, OFFSET KKIHIFSV I DI<---

CltROZO I 
REP IIOYSI 

SUI AX,AX 
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OBF3 C3 
OIF, 

OBF4 
OIH 
0IF9 
OIFI 
OIFE 
oarr 
ODFF 
ocoo 
OCOl 
OC05 
OC07 
OC09 
ococ 
ococ 
OCOF 
OC12 
OC15 
OCl7 
OC19 
OCIA 
OCIC 
OCID 
OCIE 
OC22 
OCH 
OC26 
OC27 
OC29 
OC28 
OC28 
OC2D 
OC2E 

OCZE 
OC2E 
OCH 
0Cl5 
0Cl5 
OC)A 
OClC 
OClC 
OClE 
OC<O 
OC'1 
OC41 
OC4l 
OC'6 
OCH 
OC4D 
OC50 

OC52 
OC52 
OC56 
OC58 

BO lE OOF9 R 02 
H 04 
18 0001 
Cl 

lE 
07 
U 16 ODEC R 
as D2 
H 22 
BE 0075 R 

IF DOD) R 
IA H DI 
ea IHI R 
n ca 
28 Dl 
FC 
Fl' A4 
56 
52 
aD 06 OOOl R 
ED 1209 R 
SA 
5E 
08 DZ 
75 El 

21 co 
C3 

BO lE OOF9 R 04 

7' " 
Sl lE ODEA R DI 
75 05 

CD 79 
l3 co 
Cl 

21 co 
EB OCF2 R 
AO 000) R 
U 26 0005 R 
lD 4000 
H ID 

88 2E OOH R 
85 ED 
H'1 

RET 
FNCCRRT ENDP 

NEAR 
KKPIODE,UNJIPI 
ENTOlO 

J••····························· ,. . 
1• ENTER • ,. . 
;••····························· FHCENTR PROC 

CPIP 
JZ 
PIOV AX, 1 I ERROR RETURN 

ENT010, 

ENT0201 

ENTDJO• 

RET 

PUSH DS 
POP ES 
PIOV DX,KKWEOPSV 
TEST DX,DX 
JZ ENT030 
PIOV Sl,OFFSET KKINBFSV 

l'IOV 
PIOV 
CAll 
110V 
SUI 
CLD 

Dl,OFFSET KKKYDCD 
AL,DS•ISl]{l] 
KCALELPI 
cx.,x 
DX,CX 

UP PIOVSB 
PUSH SI 
PUSH DX 
LEA AX,KKKYDCO 
CALL KKGRP 
POP DX 
POP SI 
OR DX, DX 
JHZ EHTD20 

l COPY TO KKKYDCD FJIOPI lUNIFSV 

l INPUT IUFFER EDIT l DISPLAY 

I C~ARACTER CHANGE END ? 

SUB 
RET 

FHCENTR ENOP 

AX,AX 

;••··································································· •• • :■ PROGkA~ NAKEi KKCSR ■ 
l • N 
;N DESCRIPTIVE NAl'IE, CURSOR lEY SUPPORT ROUTINE • 
•• • ;II FUNCTlOH1 

,. 
THIS l'IODULE HAS IN PRINCIPLE A FUNCTION Of CURSOR PIOTION. 
WHITH HAS OHLY TWO KINDS,lEFT AND RIGHT IIOTION. 

•• LIHIC.AGE1 '. lHPUTz -KANA-KAH COMOK TAllES 

;N OUTPUT• KAHA-KAH COMON TAllES 
1• 110VE CURSOR ,. 
;N RETURN CODES, (AXI ,. 
;• 0 - SUCCESSFUL 
;• I - INVALID OPERATION ,. 
;• EXTERNAL REFERENCES• ,. 
; • ROUTINES• 
; N KKIHST 
;■ KKDISP 
;N TAILES, KAHA-KAH CONl10N TAllES ,. 
•• REGISTERS, AX - RETURN CODE 
1• IP - WORK 
1• All OTHERS UNCHANGED ,. 
1• CHANGE ACTIVITY, VERSION 00.10 •• ; . 

• • • • • • • • • • • • • • • • • • • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
l 
lKCSR PROC 

Cl1P 
JE 

HEAR 
KKPIOOE, SEL ECTII 
lCS2ID 

l TEST CURRENT IIODE 

KCS0101 
CIIP KKWEOP, 0 THERE AU NO YOIII CHAUCTU 
JNE lZCCSR....00 IF THEN QUEING CODE 

lZCCSR_QUEING1 
INT 79H I QUEING CURSOR KEY CODE 
XOR AX,AX 
RET 

lZCCSR_G01 
SUI AX,AX I If INSERT IIOOE 
CALL lllNST I THEN RESET INSERT IIOOE 
IIOV AL,KKIHKEY l GET INPUT KEY CODE 
110V AH, KKINKEY+2 l GET INPUT KEY CODE 
CPIP AX, KYCSRRX l CHECK CURSOR PIOllOH 
JE KCSIOO 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,. . 
l • CURSOR LEFT • ,. . 
1••··································································· KCSOOO• 

IIOV 
TEST 
JZ 

BP, KKWCCA 
IP,IP 
KCS200 

A-189 

GET CONTECTUAL CURSOR AD~ESS 
IF COHTECTUAL CURSOR IS ZERO 
THEN RETURN 



Appendix A. 

IC5A 21 Cl 
IC5C lE1 &A 16 0007 • 
ocu 22 e6 IOEl It 
ICU H °' DC'7 10 FE 
ocu El IF 
OC61 
IC61 II FF 
IC6D El II 

Oc&f 
OCH H 2E OOU R 
IC73 31 2E OOEA R 
OC77 73 zz 
OC79 3E1 U 16 OOOA It 

OC7E 22 06 DOU It 
ICU 74 04 
OCI' .. 02 
OCH El 02 
ocaa 
ocaa IO 11 
OCIA 
ocu 91 
Otal 01 06 0115 R 
OCIF aa FFFF 
DC9Z A3 0107 R 
ICU A3 0109 R 
ocu El 10ED It 
ocn 
Ot91 ll Cl 
lttD Cl 
OC9E 
IC9E .. toll 
ICAI Cl 
OCAZ 

DCA2 
ICAZ C6 06 tDF9 R 12 
ICA7 ao lE OOFA R 01 
ICAC H IE 
OCAE 80 lE OOFA R 02 ocu H 17 
ocas 10 3E OOFA RU ocu 7~ 10 
ICBC EB 31 

OCIE 
OCBE C7 06 OOEI R 0066 
DCC~ C7 06 ODEE R ooze ICCA El OE 

occc 
occc C7 06 OOEI R 0042 OCDZ C7 06 OOEE R 0011 OtDa EB 00 

ICDA 
OCOA ·~ 00 ococ IO AO 
ICDE Al OOF5 R 
OCEI Ea I ZFC R 
OCE4 El 1291 R 
ICE7 Ea llSS R 

SUI 
"DY 

AHO 
JZ 
110V 
JIii' 

AX,AX UF[IPl[-2] 
AL,KKIHI ; GET PREVIOUS CHARACTER 
Al ,ZENATTRI ZEHKAKU BIT CHECK 
KCS020 
AL,-2 1 ZEHKAKU 
SHORT KCSOO 

KCSl20 • Al, -I l HAHUKU 
IIOY SHORT KCS040 
JNP ••••••••NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN ,.............. ·-··········· 

l CURSOR RIGHT • 
I N 

; ············································· . ,............ . ............... . 
KCSIOO' IIOY BP, KKWCCA ; GET COHTECTUAL CURSOR ADO 

KCSDlO • 

KCS04D • 

KCS20D: 

KCSZIO: 

C"P IP,KKWEDP I IF COHTECTUAL CURSOR Is /ESs 
JAE KCS20 0 I THEN RETURN ERO 
IIOV AL,KKIHIUF[ll[IP! 

, GET PREVIOUS CHARACTER ATTRIBUTE ZEHKAKU BIT CHECK AHO AL,ZEHATTIU 
JZ KCSDlO 
IIOY Al,2 
JIIP SHORT KCSOO 

HOV AL,1 

caw 
ADD DCRSRP,AX 
IIOV AX,OFFFFH 
IIOV DSTRTP,AX 
IIOV OEHDP, AX 
CALL KKDISP 

XOR AX,AX 
RET 

IIOV 
RET 

ZEHKAKU 

HANKAKU 

CALCULATE HEW X-PDSITIOH 

I SET PARA"ETER FOR DISPLAY !KKDISP> 
CURSOR "OTIOH 

RETURN CODE= D 

l RETURN CODE: UHORPIAL 

KKCSR EHDP 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
;• . 
;M PROGRAM HAIIE, KKZINT • 
;N N 
;• DESCRIPTIVE HAIIE• INITIALJZE ZEN KOUHO "ODE • 
;N N 
;N FUKCTIOH, N 
1• INITIALIZE TABLE FOR UHJI "ODE " 
;• 
1• LINKAGE, 
:• 

CALLED BY KKKFDH 
( JUST IHPUT KAHJI KEY ) 

•• ;• 
:• 
:• ,. 
;• 
;• 
:• .. 
:• 

INPUT• KANA-KAH COlll10H TABLES 

OUTPUT, KANA-KAH COMOH TABLES 

RETURN CODES: (AX) 

0 - SUCCESSFUL 
I - INVALID OPERATION 

;• EXTERNAL REFERENCES, ,. 
;• 
:• ,. 
:• ,. ,. 
;• ,. ,. 

ROUTINES, KKWOIL 
KKDISP 

TABLES, KANA-KAH CO""OH TABLES 

REGISTERS, AX - RETURN CODE 
All OTHERS UHCHAHGED 

" " • 
N 

" N 

• N 

" " " • • 
N 
N 
N 

" " " N 

• 
" • 
" CHANGE ACTIVITY, VERSION 00. 0 D 

" ;• N 

;• .................. . 
;••·················································· KKZ!HT PROC HEAR 

IIOV KKMOOE,KAHJIH 
CIIP TYMODE,TVS025 
JE KZI200 
CMP TYIIODE,TVS011 
JE KZI200 
CNP TVHODE,TV4011 
JE KZI200 

1 TURN TO KAHJI HOOE 
I VIDEO "ODE CHECK 
J ch•nge 10D to 200 
l 

JNP SHORT KZI900 
;.................. INITIAlJZE ao X 25 TYPE VIDEO KZIIOO 1 

IIOV KKEOPHAX,34•l 
HOY BASE, 44 
JNP SHORT KZIUO 0 1 ....... INITIALIZE 10 X 11 AND 40 X 11 TYPE YIDE KZ!200: 
IIOV 
NOY 
JMP 

JUUUlNMlf 
KZUOO: 

KKEOPIIAX,22•3 
IASE, 17 
SHORT KZISOO 

INITIALIZE C011110H AREA 

AH,HAHATTR 

••••••••••••• 

NOV 
HOY 
IIOV 
CALL 
CALL 
CALL 

Al, SPECHAR 
KKCHRSP,AX 
K!HBFCLR 
KOUTIHIT 
KCSROSP 

ER FDR YOH! SP. 
1 SET SPECIAL CHARAC~KINBUF) CLEAR 

KEY INPUT BUFFER <UTBUf) INITIAL 
1 OUTPUT BUFFER CKKO 
J DISPLAY CURSOR 
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OCEA C6 06 0192 R 01 
OCEF 
OCEF 21 CO 
OCFl C3 
OCFZ 

: 0003 

OCFZ 
OCFZ 53 
ocn 51 
ocF, 52 
OCF5 56 
OCF6 57 
OCF7 u IE OOFO 
DCFI f6 C3 ao 
DCFE 75 05 
0000 F6 Cl DI-
0003 H 11 
0005 
0005 81 oa 
0007 ,. 0000 
ODOA H 05 
ODOC ES OOZE • QDOF El 17 
DDll 
0011 Ea 0D7C I 
0D1~ n Of 
0D16 
0D16 AO 0003 R 
ODlt 6A z, 0005 

001D 30 5200 
0020 75 OS 
ODZZ 
0022 Ea 00&7 • 0D25 
0D25 H 0000 
ooza 
0021 5F 
0D29 5E 
002A 5A 
DDZI 59 
ooze 51 
002D 
0020 C3 
ODZE 

OOZE 

R 

• 

OOZE 60 36 0009 R 
0032 U ~7 01 

OOH El 13~1 R 
0D3& II DO 

MOV KHEHFST,DIH 
KZl90D1 

SUI AX,AX 
RET 

KKZIHT EHDP , ..................................................................... . ,. . 
;• PROGRAM NAME• KKIHST ,. 
;• DESCRIPTIVE NA"E• KAHAKAN INSERT PROCE5S ROUTINE ,. 
;• FUHCTION• WHEH AHY KEY IS PRESSED,THIS ROUTINE EXECUTS 
l • FUNCTION BY CURREHT 110DE ,. ,. ,. ,. 

ll INSERTS CHARACTERS FRONT OF THE CURSOR 
Zl SETS IHSERT 1100E IH CURRENT HOOE 
3) RESETS IHSERTJIOOE CURRENT l10DE 

;• LINKAGE• CALL KKINST ,. 
;• INPUT, AX•· OFFSET OF DATA TO IE 1H5ERTED 
;M KAMA-UH C011110H TABLES 

FDLLOIIING 

;N M 
1• OUTPUT• KANA-UH C011110H TABLES • ,. . 
;l RETURH CODES, UXl • 
IM W 
; • 0 - SUCCESSFUL • 
;N 1 - INVALID OPERATION N ,. . 
;• EXTERNAL REFERENCES, l 
; . . 
;• ROUTINES, KKOISP -- DISPLAY DATA OF KAHAKAH INPUT BUFFER • 
;• DTIHST -- INSERT DATA TO INPUT IUFFER POINTED IY AX • 
;• . 
•• TABLES, KANA-UH C0111\0H TABLES • 
IM M 
;• REGISTERS, AX - RETURN CODE l 
; • All OTHERS UHCHAHGED l 
; . . 
; • CHANGE ACTIVITY, VERSION DD, OD l 
;• . 
;••··································································· INDEX EQU D3H ;COHSTAHT VALUE 
; ■■ N■■ <KKIHST>•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
; . . 
;• WHEH INSERT KEY HASPRESSED, THIS ROUTlHE IS CALLED a 
• • • ; • INPUT AX, POINTS IHSERT DA TA POSITION l 
; . . 
;•••••<KKIHST>•••••••••••••••••••••••••••••••••••1 ■1■■a■ 1 ■■■111■1 ■ 1■■ 1 
KKIHST PROC HEAR 

KKIS_D, 

u1s_G, 

KUS_H, 

KKIS_J I 

KUS_L, 

KKIS_K, 

PUSH IX 
PUSH ex 
PUSH DX 
PUSH SI 
PUSH DI 
110V ll,KKWIHST 
TEST IL ,&DH 
JHZ KKIS D 
TEST IL ,OTH 
JZ KKIS_H 

110V 
CIV' 
JZ 
CALL 
JIV' 

CALL 
J111' 

110V 
"av 
C"P 
JHZ 

CALL 

"OY 

POP 
POP 
PDP 
POP 
POP 

IX,AX 
AX, DH 
KKIS G 
IHSTPRC 
SHORT KKU_K 

OFlHST 
SHORT KKIS_l 

Al .KKIHKEY 
AH,KKIHKEY+Z 

AX,KYIHSlX 
KKIS_l 

UTIHST 

AX,O 

DI 
SI 
DX 
ex 
IX 

KKIS_no~ET 

; SAVE REGISTERS 

GET CURRENT ltODE 
TEST DU1111Y INSERT FLAG 

I KOT IHSERT_l10DE 

GET FUHCTIOH KEY CODE 
INSERT KEY PRESHO ! 
HO,RETTURH TD CALLER 

I SET IHSERT_"ODE 

l SET RETURN CODE I NOIUIAL 

I RESTORE REGISTERS 

l RETURN TD CAlLER 
KKIHST EHDP 
; ■ a ■ i ■ <IHSTPRC>••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,. . 
'. ,. ,. 

IIHEH HOT IHSERT KEY PRESSED OH IHSERT "ODE 
THIS SUIROUTIHE IS CALLED • • • ;• IX, POINTS IHSERT DATA POSITION • 

; N l 

;a ■ a ■■ <IHSTPRC> ■■••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IHSTPRC PROC HEAR 

l EA SI. KKIHIUF 
140V AL,IYTE PTR 

CALL 
140V 

KCAL El II 
DX,A.X 

; GET OFFSET OF INPUT IUFFER 
DS• [IX ♦ II 

1 GET ATTR OF IHSERT DATA 
; OET DATA LENGTH FOR IHSERTIOH 
1 SAVE DATA LEHOTH FOR INSERTION 
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OD3A 
0D3A 
IDlD 
ODlF 
0043 
00,5 
ODO 
OOiflA 
OD" 
0D4E 
0050 
DDH 
0D57 
DD5A 
0D5D 
0D5D 
DDIO 
DDU 
0D'7 
ODO 
0D6C 
tDIF 
DDIF 
1D73 
0D76 
0D71 
0D71 
0D78 
0D78 
0D7C 

tD7C 
tD7C 

ODIi 
ODU 
ooa, 
ODl7 

ODl7 
0Dt7 

IDaC 
ODIE 
0D91 
10,2 

0D92 
0D,Z 
oo,it. 
OD,a 
0D9C 
IDAO 
ODAZ 
1D45 
0Dl3 
ODO 
IDU 
ODAF 

Al OOU R 
03 CZ 
31 06 OOEI R 
77 33 
El 1573 R .. CZ 
II 03 
F6 Fl 
3Z H 
03 06 OOF3 R 
Al 0105 R 
Ea UA3 R 
El 1611 R 

El IDED R 
Al OIEA R 
n 06 OOEI I 
72 °' Al OOEI R 
A3 OOEA R 

01 16 oou I 
11 OOIO 
El 03 

aa DOIi 

Cl 

ao 2' OOFO R FE 

11 2A 
Ea 0092 R 
Cl 

ao OE OOFO R 01 

ao 5E 
El 0D9Z I 
Cl 

a, OD 
aa IE OOEI 
a, 17 000, 
a, IE OOFI 
aa Cl 
Ea 16U R 
Al 0107 R 
A3 0109 R 
El !OED R 
Cl 

R 
R 
R 

IHPRC_05~0V 
ADD 
CMP 
JA 
CALL 
MDV 
MOY 
DIV 
XOR 
ADD 
"ov 
CALL 
CALL 

IHPRC 090• 
- CALL 

MOY 
CMP 
JI 
"ov 
"ov 

IHPRC_lO:OD 

"ov 
J"P 

IHPRC IZO: 
- "ov 

INPRC_n:~T 

AX,KKWCCA 
AX,DX 
AX,KKEOPMAX 
INPRC 120 
DTINSf 
AX,DX 
CL, lffDEX 
Cl 
AH,AH 
AX,KKCUSR 
DCRSRP,AX 
SETSTRCL 
SETENDCL 

KKOISP 
AX,KKWEOP 
AX,KKEOPMAX 
lHPRC_IOO 
AX,KKEOPMAX 
KKWEOP,AX 

KKWCCA,DX 
AX,OH 
5HORT INPRC_,,O 

AX,GIH 

: OET CURRENT CURSOR POSITION 

; CHECK CURSOR POSITION 
I ERROR RETURN 
I INSERT DATA FROM TABLET 
I GET INSERT CHARACTER ELE~ INPUT 

nENT CS 

SET 
SET 
SET 

CURSOR POSITION 
START POSITION 
END POSITION 

I CALL DISPLAY ROUTINE 
GET EHD POSITION 
CHECK END POSITION 

OET BUFFER END POSITION 
RESET END POSITION 

I UPDATE CURRENT CURSOR POSITION 
I SET RETURN CODECNORMALl 

SET RETURN CODEC ERROR l 

RETURN TO CALLER 

IUFFE 
OR 6 l 

INSTPRC EffOP 
::•••N<QflHST>NNNNNNNMNNNNNNNNNNNNNNNNNNNNNNNNNNNNN•••·•·····••NNNNNNN 

1• RESET INSERT_"ODE,WHEN INSERT KEY IS PRESSED ON INSERT "ODE : .. -
i•••••<OFlHST>NNNNNNNNNNNNNNNNNNNNNNNNNNWNNNNNNNNNNNNNNNNNNNNNNNNN • 
OFIHST ~ROC HEAR NNNN 

AHO KKWIHST, OFEH ; RESET INSERT l'IODE FLAG 
I 
I 
l 

CMP 
JHE 
TEST 

l JffZ 
I MOY 
I CALL 
; RET 
; OFIHSOIO: 

MOY 
CALL 
RET 

TV"ODE, TVIDZ5 
OFIHSOIO 
KKFLAG, CLRFZ5 
OFINSOIO 
DSTRTP,OFFFFH 
KKDISP 

AL,ASTER 
SETMARK 

I TV MODE IS ao•zs COLOR? 
I YES. GOTO 

DISPLAY CURSOR 
RETURN TD CALLER 

DISPLAY INSERTION MAR~ 

DFINST EHOP 
;NNNNN<SETIHST>NNNNNNNNNNNNNNNNNNNN ■•NNNNNN•••••NNNNNWN•NNNNNN•NNNNNNN 

•• • ;• SET IHSERT_MODE,WHEH INSERT KEY IS PRESSED ON HOT IHSERT_l'IODE • 
;• N 
;NNNNN<SETIHST>••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SETI HST PROC HEAR 

OR KKWINST,OIH 
l CMP TVMODE,TVIOZ5 

JHE STIHSOIO 
TEST KKFLAG,CLRFZ5 
JHZ STINSOlO 
MOY DSTRTP,OFFFFH 
CALL KKDISP ; RET 

1STINSOIO: 
MOV AL,CAPS 

I SET INSERT MODE 

TV "ODE IS ION25 COLOR? 
YES. GOTO 

DISPLAY CURSOR 
RETURN TO CALLER 

CALL SETMARK DISPLAY INSERTION MARK 
RET ; RETURN TO CALLER 

SETINST ENDP 
;NNNNN<SETMARK>•••••••••••••••••••••••••NNNNNN•••••••••••NNNNN•NNNNNNN 
; . . 
1• DISPLAY INSERT IIARK DR ASTER MARK N 
;N N 
;NNNNN<SETMAkK>NNNN•••••••••••••••••••••••••••••••••••••••••••wNNNNNNN 
SETMARK PROC NEAR 

MOY AH,HANATTR 
MOY IX,KKEOPMAX 

1 GET HAHKAKU ATTRIBUTE 

MOY WORD PTR KKINIUF[IXl,AX I SET CHARACTER CODE 
MOY KKIHP,IX I SET DIS'LAY POINTER 
MOY AX,IX 
CALL GETCULM 
"ov DSTRTP,AX 
MOY DENOP,AX 
CALL KKDISP 

CALCULATE COLUMN COUNT 
SET COLUMN POSITION 

RET I RETURN TO CALL ER 
SETMARK EHOP ; 

;••··································································· 1• • 
;• PROGRAM NAME: KKEEDF ,. 
; . ,. DESCRIPTIVE NAME• KANA-KAN ERASE EDF PROCESS 

; • FUNCTION: WHEN ERASE EOF KEY IS PRESSED, THIS 
:• CHARACTERS AFTER THE CURSOR POSITION 
; • CHARACTER. 
'. 1• ,. ,. ,. ,. ,. ,. ,. 

IHPUT: KANA-KAH COMMON TABLES 

OUTPUT, KAHA-KAH COMMON 

RETURN CODES, (AX) 
TABLES 
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= 0011 

ODAF 
ODAF 5l 
ODID SI 
0011 52 
0012 56 
ODll 57 
ODD~ 
0014 Al OOH R 
0017 ll 06 ODEA R 
DOIi 73 15 
001D El ODF2 R 
ODCO E4 ODDI R 
ODC3 
OOC3 El l6A3 R 
OOC6 El 1610 R 
ooc, El lOfO R 
oocc Al OOH • ODCF A3 OOEA R 
ODD2 
0002 II 0000 
0005 SF 
0006 5E 
0007 5A 
DODI St 
0D09 51 
ODDA 
ODDA CJ 
ODDI 

ODDI 
ODDI ID lE ... , R 
ODDF u FA 
ODEI 
ODEI ll Ft II 
ooE, 76 II 
ooe, FC 
ODE1 Al IDFS • ODEA .. 
ODEI 32 Cl 
ODED .. 
ODEE 0 
ODEF El Fl 
ODF! 
ODF! CJ 
DDf2 

0Df2 
ODF2 II 16 OHi R 
ODFI Al oou R 
ODF9 21 CZ 
ODF& II Dl 
DDFD F6 fl 
ODFf JZ E4 
OEDI II ca 
OE03 Cl 
OE04 

; • I • SUCCESSFUL 
1• 1 • IHVAlID OPERATIOH ,. 
1• EXTERNAL REFERENCE!• ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. 
;• 
;• 

ROUTIHES• KKDISP - DISPLAY YON! AHD IAHOOU 
EOPCHECK • CHECK EHD POSITION OF CHARACTER 

TABLES• KAHA·KAH CONNOH TAllES 

REGISTERS• AX - RETURN CODE 
ALL OTHERS UHCHAHOED 

CHANGE ACTIVITY, VERSION 10.01 

• • • 

;••··································································· ZEHLEH EQU DIH lZEHKAKU DATA LENGTH 
;•••••••••••••••••••••• lKfEOF ••••••••••••••••••••••••••••■■■ 11111111 
I• • 
; • EHTU Df XKEEDF • 
;I ■ 

;••··································································· KKEEOF PROC HEAR 
PUSH IX 
PUSH ex 
PUSH DX 
PUSH SI 
PUSH DI 

KKEE_OZD~ov AX,XKWCCA 
CNP AX,KKWEOP 
JAE KKEE 090 
CUL POINTH 
CALL SETCHR 

KKELl61• 
CALL 
CALL 
CALL 
NOV 
"DV 

UEE_tto, 
"OV 
POP 
POP 
POP 
POP 
PDP 

KKEE_noRET 

SETSTRCL 
SETEHDCL 
RKDISP 
AX,KKWCCA 
KKWEOP ,AX 

AX,IH 
DI 
Sl 
DX 
ex 
IX 

;SAVE REGISTER 

GET CURRENT CURSOR POSITION 
CHECK CURREHT CURSOR POSITION 
CURSOR> DATA ENO, GOTO RETURN 
SET PARANETERS FDR SETCHR ROUTINE 
SET CHARACTERS AFTER THE CURSOl 

SET START POSITION 
SET END POSITION 
CAlL DISPLAY ROUTINE 
GET CURSOR POSITION 
SET NEW ENO POSITION 

l SET RETURH CODE ( NOIUUl 
RESTORE lEO!STERS 

I RETUlH TO CALLER 
KKEEOF EHDP 
;•••••<SETCHR> ■ 1•••••••••••••••1••••••••••••••••1111111111111 ■11 ■11■11 
; . . 
; ■ SET SPECIAL CHARACTER AFTER THE CURSOR 1 
i• INPUT, 1 
'. ex -- lOOP COUNT • 
;• DX·• START POSITION TO SET CHR. 1 
; . . 
••••• .. <SETCHR>••••••••••••••••••••••••••••••••••••••••••••••• ■■ 1111■11 SETCHR PROC HEAR 

5T_,,., 

LEA Dl,nlNIUf 
ADD Dl,DX 

C"' 
JIE 
ClD 
MV 
STOSW 
XOR 
STGSI 
DEC 
J"P 

lET 

CX,OH 
ST_t91 

AX,KKCHRSP 

AL.Al 

ex 
SHORT ST_l11 

GET aFfSET Of INPUT BUFFER 
SI POINTS STAll POSITION TO SET 

LOOP EHD ! 
YES,0010 lETUlN 

GET SPECIAL CHARACTER CODE 
SET CHRlCIER CODE 

ClEAR SCAN CODE AREA 

; LOOP PROC. 

RETURN TO CALLER 
SETCHR EHDP 
J ■■ • ■■ <POIHTST>•••••••••••••••••••••••••••••••••••••11 ■■11111111111 ■ 11 ,. . 
1• SET START I END POSITION AHO LOOI' CHT TC IE HT SPECIAL CHII. • 
}I OUTPUT1 - 1 
,. ex -- LOOP COUHT • 
;• DX -- START POSITION TO SET CHR. • 
pt • 
,1111 ■<POlNTST> ■ •1111111■ 11111111111111111111111111111111111111111■1■ 1 
POIHTST PROC HEU I 

IIOV DX.K~WCCA I GET CURREHT CURSOR PGSITIDH 
IIOV AX,UWEDP I DEi END POSITIOH 
SUI AX,DX 
110¥ Cl, INDEX 
DIV Cl 
XOR AH, AH 
"DV CX,AX 
REI 

POI HTS T ENDP 

CLEU AH 
SET LOO' CHI. 
RETURN T~ CALLER 

1••·······-··············-·······-······························•·-■ •• ,. . 
1• ,ROORA~ NAIIE• KKIACK I 
I• • 
1• DESCRIPTIVE NAIIE• KANARAH IACl SPACE PROCES$ ROUTINE • ,. . 
; • fUHCTION' WHEN BACK SPACE KEY IS PRESSED, THIS ROUTINE onnn • 
;• THE CHARACTER FRONT OF THE CURSOR AHO SHlfTS CHAllCUU ■ 
1• AFTER THE CUlSOR POSITION LEFT • 
I• I 
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DEU 

-~·" 53 
l[I) 51 
IEl6 52 
OEOI 56 
OEDI 57 
OEU 
0£09 ID 3' 000, I 
0£1D Al GIE6 R 
OEIO 3D 0000 
OEll 75 05 
IEl5 
DEIS H DODD 
DEii El DE 
OEIA 
OEIA 18 IE ooe, I 
OEIE 13 DE 
lfZD IA 0 FE 

DEZ5 ea UH I 
oEz, 18 oa 
OEZ& 
DEZ& El OE3E R 
OEZI El IUD I 
OEZE Ea !OED R 
DEll 
IEll z, 16 OIEA R 
0El5 
0El5 aa DUO 
ona 5F 
OE39 SE 
OElA 5A 
DBI 59 
OE5C SI 
IElD 
IElD Cl 
IElE 

IElE 
0E3E Al IIU It 
IE\! ZI Cl 
OHl El 162F I 
OEO 2, IE OOE6 It 
OEH H Cl 
OE4C II 03 
OE4E F6 Fl 
DE50 32 E~ 
1£52 2, 06 1105 II OE56 El IU5 R 
1£59 Cl 
tE5A 

I• lINKAGE1 CALL KKBACK 
1• 
1• ,. 
1• ,. 
1• 
1• 
1• ,. 
;• 
1• 
1• 
1• 
1• 
1• 
1• 
1• 
;• 
1• 
1• 

IHPUT1 KANA-KAN COIIIION TABLES 

OUTPUT, KANA-KAM COlll1DN 

RETURH CODES• IAXl 

TABLES 

0 - SUCCESSFUL 
1 - INVALID OPERATION 

EXTERNAL REFERENCES• 

ROUTIHES I KKDl5P 
DTSHFT 

DISPLAY DATA OF KANAKAN INPUT BUFFER 
SHIFT DATA FO INPUT BUFFER AND CHECK 
EHD POSITION 

TABLES, KAHA-KAN C0"10N TABLES 

REGISTERS: AX - RETURN CODE 
All OTHERS UNCHANGED 

• N 
N 

• • • • • • N 

• N 

• N 

• • 
N 

• • • • ;M N 
;• CHAHGE ACTIVITY• VERSION 00 .DO N 
;• N 

1••··································································· ; 
I 
;NNNN<KKIACK>NN••••••••••••••••••w■NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN• • •• 
:. WHEH BACK SPACE KEY IS PRESSED, THIS ROUTIHE IS CALLED : 
;N N 
i••••<KKIACK>••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KKBACK PROC HEAR 

PUSH BX 
rus11 ex 
PUSH DX 
PUSH 51 
PUSH DI 

KKBK_ozoteA 5I,KKINBUF 
IIOV AX,KKWCCA 
Cl'IP AX,OH 
JHZ. KKBK_070 

KKIK_o,o,., ov ax,o 

1 SAVE REGISTERS 

I GET OFFSET OF IHPUT BUFFER 
GET CURRENT CURSOR POSITlDH 
CURSOR = IUFFER HEAD? 
NO,GOTO ... 

I CURSOR 15 BUFFER HEAD 

JIIP SHORT KKBK_I 37 

KKIK_0
70~ov BX,KKWCCA 

ADD IX,Sl 
"DV AL,IYTE PTlll 

CALL 
IIDY 

KKBK_U7 ~ALL 
CALL 
CALL 

UH 150: 
- SUB 

KKBK 160: 

KCALELII 1x,•x 
BKSHFT 
SETEHDCL 
KKDISP 

KKWEOP,DX 

- f10V AX,D 
PDP DI 
PDP SI 
PDP DX 
POP ex 
POP IX 

CURSOR ISH'T BUFFER HEAD 
GET CURRENT CURSOR POSITION 

Ds,tix-zi 
; GET 
; GET 

ATTR. OF PREVIOUS DATA 
DATA LENGTH 

I SET END POSITION 
CALL DISPLAY ROUTIN, 

I UPDATE EHD PDIHT 

SET RETURN CODE IHORIIAL) 
RESTORE REGISTERS 

KKBK_t,o~ET ; RETURH TD CALLER 
KKBACK ENDP 
JNNNNN<BKSHFT>NNNNN•••••••••••••••••••••••••••••••••••••••••••••••NNMN 
;• N 
•• SHIFT PROCESS OF BACK SPACE PROC. ROUTINE • 
!w • 
!•••••<BKSHFT~••••••••••••••••••••••••••••••••••••••••••••••••••••-••• 
iKSHFT PROC HEAR 1 

MOY AX,KKWCCA 
SUB AX,BX 
CALL DTSHFT 
SUB KKWCCA, BX 
IIOV AX, IX 
IIOV Cl, INDEX 
DIV CL 
XOR AH,AH 
SUB DCRSRP,AX 
CALL SETSTRCL 
RET 

BKSHFT EHDP 

SET PARAIIETER TD OTSHFT 
AX CONTAIN DATA POSITION 
SHIFT DATA & CHECK EOP 
UPDATE CURRENT CURSOR POSITION 

I GET DATA LENGTH 

CLEAR AH 
I SET CURSOR POSITION 
I SET START PDSITIOH 

·····································································: l • 

,. 
;• DESCRIPTIVE HANE: KAHAKAH DELETE PROCESS RDUTIHE ,. 
1• FUHCTIOH1 WHEH DELETE KEY IS PRESSED, THIS ROUTINE DELEHTSARACTERS 
;• THE CHARCTER OH THE CURSOR P051TIOH AHD SHFT C 
1• AFTER THE CURSOR LEFT 
1• 
; • LINKAGE: CALL KKDEL T ,. 
1• 
1• 
;• 
l N ,. 

IHPUT: KANA-KAH CONNON TABLES 

OUTPUT• KAHA-KAH COl'IIION TABLES 

RETURN CODES, (AX) 
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on• 
O[~A 5l 
oesa 51 
DE.SC H 
000 56 
0EH SI 
OESF Al D0E6 R 
0£62 11 06 ooea R 
C [66 75 16 
0[61 ll D6 ODEA R 
OE6C 7l 12 
OE6E Ea 162F • OE 71 Ea 16Al • 
' £ 1', El 1680 • 0£77 Ea 10[0 • 0£1' 
0(7A 29 16 ODEA R 
0£7[ El DD 
0£&0 
OEID 
Of.ID aa 0000 
DEi) SF 
Otar. SE 
Dl&S SA 
0£86 59 
:, ea 1 sa 
o~aa 
DEia Cl 
DU9 

• 
• 0 - SUCCESSFUL 
• l - IHYAL 1D OPERATION 
• 
• EXTERNAL REFEREHCESi 
• • • • • 

ROUTINES• KK0ISP 
0TSHFT 

DISPLAY DATA OF KAHAKAH INPUT IUFFER 
SHIFT DATA OF INPUT IUFFER AHD CHECK 
EH0 POSIT I0H 

• TABLES• KANA-KAH COM0H TAILES 
• 
• REGISTERS• AX - RETURN CODE 
1 All OTHERS UHCHAHGED 

• • • • • • • • • • • • • • • • 
• CHANGE ACTIVITY: VERSION 00.0G • 
• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••••<KKOELT>•••••••••••••••••••••••••••••••••••••••••• ■ • ■■■■■■■■■■■■ 

• • • THIS ROUTINE DELETES A CHARACTER OH THE CURSOR • 
• • 
• ■■■■ <KKDELT> ■ ••••••••••••••••••••••••••••••••••••••••••••••••• ■■■■■■ 
KOH T PR0C HEAR l SAVE REGISTERS PUSH IX 

PUSH ex 
PUSH DX 
PUSH SI 
PUSH 01 
i,ov AX,KKWCCA GET CURRENT CURSOR POSITION 
C"P AX,KKEOPf'1AX CHECK BUFFER EHD 
JAE u;,ot_200 
C"P AX,U,WEOP CHECK CURSOR POINT 
JAE KKDL 110 HOP 
CALL DTSHi=T SHIFT DATA I CHECK EOP 
CALL SETSTRCL SEI START POSITION 
CALL SETEH0CL SET ENO POSITION 
CALL KKDISP CALL DISPLAY ROUTINE 

ICICOL 100: 
SUI ICICWEOP,DX UPOATE EH0POSITIOH 
J"P SHORT KKDL_IID 

KKOL ZOO: 
KK0L_:ll 0, 

110V AX,OH SET RETURN CODE 
POP DI RESTORE REGISTERS 
POP SI 
POP ox 
POP ex 
POP IX 

KKDL_nD, 
RET ; RETURN TO CALLER 

KKOEL T £HOP 

;••··································································· ;• PROCRAn HA"E: KKKHDR ,. 
; . 0ISCRIPTIVE HANE, READ DICTIONARY 
; . 
;• FUNCTION, ACCESS lAHKAHJI DICJI0HARY ,. 
; . 
; . ,. 
;• 
; . ,. ,. 

L IHUGE 
INPUt: 

1. (EHGTH OF l0111 ( 0S,SI 
l. YO"I ( DS,SI 

OUlPUl1 
I. HU"IER OF CAHDIOATES 
2. CAHDIDUDS 
l. RETURN CODE 

RETURN CODES, (AXl 

D - SUCCESSFUL 
1 - YO"l HOT FOUND 
• - Y0"I LENGIH EXCEPTION 
I - HIRAGANA CODE EXCEPll0H 

( 
( 
( 

l ♦ I 
l + I 

ex, 
ES,DI 
AX l 

16 - DICTIONARY F0R11AI EXCEPTION 

EXTERNAL REFERENCES, 
ROUTINES, HOH 
TAILES, TAHKAHJI DICTIONARY 

REGISlERS, AX - RETURN CODE 
ex - HU"IER OF CAH0I0ATES 
I ES, DI > - FUSI CANDIDATE TDP ADDRESS 

; ALL OTHERS UNCHANGED 
;• 
;• RESTRICTIONS, 
:• Y011l LENGTH IH0ICAll0H, 
;• DICTIONARY C0HTAIHS YOl11 LENGTH IHFORKATIONS 
;• IY FOLLOWING CONVENTION , 
:• I. &IH INDICATES THAT Y0"I LENGTH IS I 
;• 2. ION INDICATES THAT HOLEHGTH I Y0111 IS CONTAINED IN 
;• THIS 0ICIIOHARY. AFTER &OH, NEXT YOl11 IS CONTAINED. 
;■ l. IF Y0"I LENGTH IS GRATER THAN Z OR EQUAL TO 2 THEN 
;• LENGTH IS HOT C0HIAIHED, BUT YO"I DELIKITIER INDICATE 
;• THAT LAST CHARACTER OF THAT YOl11. 
; . 
;• CHANGE ACTIVITY, VERSION OD.DD 
;• KJ CODE C011PACll0H REJECTED 

• 

;••··································································· ;DIC LAIEL IYTE ; I IYJE 11E110RY OH DICTIONARY 
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: UEI 
: DOCI 
= OOIF 
: IOFI 
= DOFE 
IEH 

IElt 5Z 
IEU 5l 
IEIB 56 
DEIC ac D& 
OEIE IE Cl 
OEtO If D00& 
DEU ID lE 1111 
1n1 
IEU 
OE9C 
DE9E 
DEAD 
IEAl 
IE45 
OEA7 
DEAD 
DE80 
DEU 
OE66 
DEii 
DEil 
OEBA 
DUI 
OEIC 
IE&D 
IEIE 

IEIE 
OEIE 
DECO 
OECl 
OEC6 
OEC& 
DECI 
OECD 
OECF 
OED! 
DEDl 
oeo, 
DED7 

DED7 
IED7 
IEDI 
DED9 
OEDC 

Fl, A, 

Ea IEIE 
U Cl 

R 

75 ta 
El IED7 R 
15 co 
75 11 
C7 06 DUE 
El DFll R 
II Of DUE 
15 Cl 
74 12 
21 c, 
5£ 
51 
5A 
C3 

21 CD 
AO 01111 R 
lD 0001 
7C DB 
3D 0007 

7F °' 1B CII 
21 co 
El 03 
Ill 008' 
Cl 

57 
56 
IE 0001 
IF FFFF 

0 
21 Cl 

R 

R 

R 

OEDF 
DEED 
DEE2 
DEE& 
0EE9 
DEEi 
~EEE 
OHO 
OEF2 
HF6 

IA 15 111' R 
lD 009F 

DEF& 
aEFA 
JEFD 
OEFF 

72 20 
3D IOFE 
77 II 
24 7F 
aa 15 DIDI R 
El E7 

21 ca 
AO 011& R 
1c ao 
AZ OlOI R 

.... 

IF02 
IF17 
IF09 
OFGI 
OFDE 
DFOF 
IFIO 
Oftt 

10 ID 1111 R It 
ZI CO 

tFU 

El 03 
11 110& 
5E 
5F 
Cl 

EL WORD ;DICW LU OWORD 
;DICD LABEL 7AH• 4 TOP EQU 110000008 
COH EOU lOl1lllll 
IFH EQU 111110001 
~:~ ~:~ 111111101 

kKK"DR PROC -~=:=•••••••••••••••••••••••••••••••••••••• ; NNNNNNNNNNUNII lflilNNNMNNNNNN 

;•• ( " A I H O F IC IC IC H D R l N ' . !: ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• M • 

" -----------------( P I E S E T )------...... "NNNNNNICNMIII ;•----------··- -------------• PUSH OX 
PUSH IX 
PUSH 51 
"av AX,OS 
"av ES,AX 
"av ex.a 
LEA DI,KKYa"tl 
REP HOVSI 

••--------------(EH D OF , 
CALL LENCK I 
TEST AX,AX ; 
JNZ ERR END I 
CALL HRGCK 1 
TEST AX,4X I 
JHl ERREHD I 
HOV KKOHOSUU,OOOOH 
CALL ACCDICT 
110V CX,KKOHOSUU 
TEST AX,AX 
JZ EH011AIH 

ERREND, SUI ex.ex 
EHDHAIH: 

POP 
POP 
POP 
RET 

KKKHDR EHDP 

51 
IX 
DX 

RE 5 ET l----------Ll"lT CHECK OF YOHI LENGTH _________ _ 
AX --- RETURN CODE 

HIRAGANA CODE LIHIT CHEC~ 
AX --- RETURN CODE 

ACCESS DICTIONARY 

AX --- RETURN CODE 

CANDIDATE HUHBER lS ZERO IF ERROR 

·•••••••••••••••••••••••■■NNNNN ■NNNNNNNNNNNNNNNNNNNNNN••••••••••N■ NNNN ; • PROCEDU~E HA"E, LENCK w 
; N FUNCTION: llHIT CHECK OF YO"I LENGTH • 
;■ • 

;••··································································· LEHCK PROC HEAR 
SUI AX.AX 
110V AL,KKYO"IL 
CNP AX,1 
JL LEHCKER 
CP'IP AX, 7 
JG LENCKER 
"av CX.AX 
SUB AX,AX 
J11P SHORT LEHCIC09 

LEHCKER: "OV AX,KKECYHLN 
LEHCK09: RET 
LEHCK ENDP 

I ( AX l -- GIVEN LENGTH OF YON! 
I LOWER LIMIT CHECK 

UPPER Ll"IT CHECK 

C ex l -- VALID GIVEN LENGTH OF YOl11 

YO"I LENGTH 15 VALID 
YO"I LE~GTH EXCEPTION 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ; • PROCEDURE NA"E: HRGCK W 
;N FUHCTIOH: HIRAGANA CODE CHECK N 
; • AND GEHERATE DICTIONARY-LIKE Y011I ID • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• HRGCK PROC HEAR 
. PUSH DI 

PUSH SI 
110Y SI,O I 
110V OI.-1 ; 

;••···••i••··························································· HRG03: INC DI NEXT HIRAGAHA CODE 
SUI AX. AX 
HOV AL,KKYO"I[Dll 
C"P AX,009FH I LOWER LI"IT CHECK 
J& HRGEXCP l 
C11P AX, 0 0 FEH I u,rER lil11T CHECK 
JA HRGEXCP I 

AND AL, 7FH RESET OEL IHITTERCODE TO WORK AREA "ov KKGVHY11[Dll,AL I COPY A HIRAGANA 
LOOPNZ HRGDl 

J ■■••································································· SUI AX,AX 
HOV 4L.KKYO"IL 
DR AL ,IOH 
110V KKGVNY",AL 

OR 
SUI 
JIIP 

HRGEXCP: 110V 
HRG09: POP 

POP 
REI 

KKGVH~[ DI l ,80N 
AX,AX 
SHORT HRGD9 

AX,KKECYHHR 
51 
DI 

YO"l 1D FLAG OH 
I YOl11 ID IN DICTIONARY 

FIRST HIRAGANA IS OVERIDED 
L EHGTH OF YOHI 

OELl111TTER Of YOMI OH 

HIRAGANA CODE IS VALID 
EXCEPTION 

kRGCl EHDP NNU'.NNNNNNIIINNN 

;••····························............................... . •• PROCEDURE Hl"E: lCCDICT 
•• FUNCTIOH: DICTIOHARY ACCESS : .. 
: . . ............... . • • NNN lfll NM NUJIIUU Nll'IOIN)UUfUINNIIINIIN NNNJII NN NN IIN II N N IOUli ,rN N N 

ACCDICT PROC HEAR NNNNNNN uxn ............................................................. 
'• FETCH TOP ADDRESS OF DICTIONARY : 
1• AND LENGTH OF lHDEX 
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lfll E& 11D1 R 

OFl4 Ea GF2l R 
OF17 as co 
OF19 75 GE 
OFU Ea DF60 R 

OFIE as co 
OF20 75 07 
DF22 ea DFC4 R 
DF25 u lE 0140 R 
OF29 Cl 
DF2A 

OFZA 
OFZA 21 CD 
GFZC AG 011' R 
DF2F 24 lF 

GF31 2C IE 
GF33 DG EG 

ans 57 
OF36 03 Fl 
DF38 261 II 05 
GF31 86 ED 
OF3D SF 

OF3E 30 FFFF 
OFH 74 14 
OFU 3D DDCZ 
GFU lC 14 
GFO 3D 7FFF 
OF41 7F OF 
OFO 03 06 010 R 
DFSI u DO 
DF53 21 co 
0FSS El oa 
OFS7 aa 0001 
DFSA El 03 
QFSC aa 0010 
DF5F C3 
OHO 

OFU 

OF60 53 

OFU 56 

OF62 n FA 
DFl.4 El 1080 R 
GFP n GE 0116 R 
OFU lA OE Gll& R 
DHF 7D 2l 
OFll 03 F9 
0Fl3 ., 
OF74 83 F9 01 
OF17 75 01 
OF7' 41 
OFlA u, ao 3D 11 
OflE 14 OF 
OFIO 2, 1 ao 3D ao 
GF84 74 09 
DFII El IOIO R 
OF89 U GE OIU R 
DflD El DC 

DFIF Ba 0001 
OF92 El OD 

OF94 3A OE 0111 R 
OF98 7F 04 

DFU 28 co 
OF9C EB 03 

GF9E U DOOi 
OFAI lD 0000 
GFA4 75 18 
0FA6 18 OF 
oFAa 83 F9 01 

I or AB 74 01 
OFAO " 

;••··································································· CAll GETOlCT 

1••··································································· l• SEARCH DICT!OHARY • .................................................... , ..•...••.•..•.... 
CALL CALA09' l D!CT '6-0H-SAKUIH 
TEST lX,AX l AX --- RETURN CODE 
JHZ ACCDQI l 
CALL HOXSRC l SEARCH YOKI IH !~DEX 

;1 lH I DX YO"l JD IN IKDEX 

TEST 
JHZ 
CALL 
HOV 

AX.AX 
i.ccDDI 
YHSRCH 
DI,KKDICOFF 

1• OUT , DI YOKI ID IN DATA 
AX --- RETURN CODE 

ACCD01• RET 
ACCDICT ENDP 

SEARCH YDKI IH DATA 
FIRST CANDIDATE 

;••··································································· ;• PROCEDURE HAHE1 CAtAD96 1 
1• FUHCTIOH, CALICULATE 96 DH IHDEX ADDRESS • 
• • • 
i••··································································· CALAD96 PROC HEAR 

SUI AX,AX I 
KOV AL.~KYOKI I FIRST CHARACTER OF GIVEN YOnI 
AHO Al, 7FH ; RESET DELI"ITTER 

11----------------------I SAKUIN ADDRESS CALCULATION>-------------• 
SUI AL,IEH l 
SHL AL, l I IIUL TIPRY 2 

1•---------( END OF 96 OH SAKUIH ADDRESS CALCULATION LOGIC)----• 
PUSH DI 
ADD DI,AX TOP AND DISPLACEMENT---> ADDRESS 
KOY AX,ES,IDil AX, INDEX ENTRY DISPLACEHEHT (Al 
XCHG AH,AL 
POP DI H+DI-->TOP OF DICTIQHARY 

I 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
;• LIKIT CHECK OF '6 IHDEX POINTER • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

C"P AX,-1 HO ENTRY OF POINTER 
JE CALAG2 
Cl'IP AX,QQCZH 
JL CALi.03 
Cl'IP AX,7FFFH 
JG CALAD3 
ADD AX, KKOICOFF 
KOV OX, AX 
SUI AX,AX. 
JHP SHORT CAUQI 

CALA02, IIOY AX, KKECHOTF 
JHP SHORT CALAD9 

CAU03, IIOV AX,KKECDICT 
CALi.09, RET 

UPPER LIKIT CHECK 

ADO D!CTIOHRY TOP OFFSET 
DX , IKDEX OFFSET SAVE UGISTEl 
NORMAL RETURH 

EXCEPTlON' YO"I KOT FOUND• 

EXCEPTION ' DICT10NARY FDlllAT WDR ' 

CHAD'6 ENDP 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
;• PROCEDURE NAIIE• HDXSRC I 
;• FUNCTION, SEARCH YOKI IH INDEX I ,. . 
;••··································································· l 
NDXSRC PROC NEAR 

PUSH IX 

PUSH SI 

:••··································································· I• SEARCH YO"I INDEX I 
; .......................................................................... .. 

l'IDV 01,DX OFFSET OF YOl'll ID IN !HDEX 
CALL Y"LEHC GET YOI\I lEHGTK IN DICTIOHARY 
HOV CX,KKLENY11 l ( ex l YOIII LENGTH OH DICTIHlRY 

NDXIF, Cl'IP CL,KKYOIIIL I UYOKI IS ' GIVEH YDl'II LEHGTH ' 
JGE NOX2CAS l 
ADD 01,CX 
INC Dl l DI -- NEXT YDl\1 OK INDEX 

10ll+l+2-1 --> <OIi 
CIIP ex. 1 
JNE NDXSKP 
IHC OI 

NDXUP, Cl'IP BYTE PTR ES,{Dil,llH HEIi FUST YDIII 
JE HDX2ELSE 
CIIP IYTE PTR ES,[DI],IIN NEW FIRST YDIII 
JE HDX2ElSE 
CALL Yl'ILEHC l GET YO/II LENGTH IN DICTION.\tY 
KOY CX,KKLEHYK YOIII LEHGTH --> CX 
JMP SHORT HOXIF 

••••••••••• .. ••••••n••• .. ••••••1001.•••• .. •••••••••••n111nn1nu1111111 
NDX2ELSE, KOV AX,KXECHOTF l YOl\1 HOT FOUND 

JI\P SHORT HDXECAS 

;••··································································· HDX2CAS, CIIP CLXKY0111l COl1PARE OIVEH Y0111 LENGTK WllH 
JG HDXlCAS 

1•------------------------------1 INDEX YOl1I LEH. : GIVEH YDIII LEH.I-• 
SUI AX, AX l YOIII FOUHD IN DICTIOKIRY 
JI\P SHORT HDXECAS , .................................................................... . 

NDXlCAS, IIOV AX,KKECNOTF l EXCEPTION ' YOK1 HOT FOUND ' 
NDXECAS, CIIP AX,0 RETURN CODE ·- I lX > 

JHE HOXHEXT 
l'IOV BX,DI 
CIIP ex. I 
JE HOXOOO 
DEC ex 
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Appendix A. 

OFAE 
OFAE fl Dt 
IFIO 261 II 07 
Ofll 86 EO 
OFIS n Fa 
OFl7 21 co 
OFl9 ll lE 0112 R 
OFID Ol lE 1141 R 
OFCI SE 
OFC2 51 
OFCl Cl 
trc4 

OFC4 
OFC4 52 
OFCS 56 
OFC6 ao lE Ill& It 11 
IFCI 75 DI 

OFCD 2': al lD 11 
eFDI 75 52 
OFDl E& 105& R 
OFD6 El 50 

DFD& 26, SO lD SI 
OFDC 75 Ol 
OFDE &l C7 II 
OFEI 26' &Q lD 11 
OFES 75 05 
OFE7 E& IOlE R 
OFEl El F5 
OHC 26, &I lD U 
OHO 75 05 
OFF2 I& 0001 
OFFS El ll 
OFF7 26• &O lD 11 
OFFI 74 zg 
OFFD &I D7 
OFFF Ea 102D R 
1092 76 1l 

1004 n FA 
1106 E& lOlE R 
100, 26: ao lD &l 
1000 H 16 
IOOF 26, ao lD al 
1013 74 10 
1015 El E6 

l017 aa FA 
1119 EB 102D R 
IOIC 75 07 
IIIE n FA 
1020 E& 105& R 
1021 El Ol 

1025 aa 0011 
102& n FA 
ID2A 5E 
1021 5A 
112C Cl 
102D 

lt2D 
102D 2& C9 
102F 2& F6 
lOll &D l6 OIU It 
1135 46 
1136 u OE 011& It 
IOlA " 1031 Fl~ A6 
IOlD Cl 
IUE 

IUE 
IOlE EB lOCI R 
IOU lD IOOO 
1044 75 Ol 
10'6 48 
1047 Ol Fa 
1049 
104D 

26, F6 
75 05 

15 &I 

114F &3 C7 oz 
1052 El F5 

ffDXODO' ADD 
NOV 
XCHG 
110v 
sua 
ADD 
ADD 

NDXffEXT' PGP 
POP 
RET 

ax,cx 
AX,ES• [BX] 
AH,AL 
DI,AX 
AX,AX 
D!,KKOIClN 
D1,KKDICOFF 
SI 
ax 

C ES,IX l --> POINT 
FETCH POINTER FROI'! f~o~~ IHDEx 

D[ --- POINTER DATA OF 
D1cn 0 DICT[OHARY IHDE)( HARV 

C ES,DI l --> YOH~EHGTH 
IN DICT!OHARY DATA 

HOXSRCN•~~~:•••••••••••••••NNNNNN•NNNNNNNNNNNNNNNNNNN 
-•-;:~cEDURE HAMEi Y'1SRCH ·····••N1111ouu1NNNN !: FUHCTIOH: YOH! SElRCH IH DATA • 
• • 
~• ............ 11•••••••NNN.lfNNNNNNNNNNNNNNNNJIKNMNN1i1N)INNNN N 
• MWU 1 ............. NNNJtNNN 

Yl!SRCH PRDC HElR 
PUSH DX 
PUSH SI 
CNP KKYDH[L, 1 YOH[ LENGTH COHPARlSOH 
JNE YHSR05 I .......................................................... 

~. GlVEH YOMI LENGTH= 1 ••••••••••••••• 
!••••••••••••••••••••••••••••NNNNNNNNNNN••••••NNN•NNNN•N N 
• CNP IYTE PTR ES,CDI),alH ; YOMI ID COMPARE ·-•-•1uoo1MNNNN 

JNE YHSRER 
Clll SETCAHD ; GET FIRST CANDIDATE OFFSET 
JHP SHORT YHSR99 AND 

J .. •·····································-········-····-·· ;• GIVEH YOMI LEHGTH HOT l •••••••NNNNNN 
... ••••••••••••••••••• .. •••N•NNNN•NNN .. NNNNNN .. NN ..................... N .. 
YHSR05: CNP BYTE PTR ES: [Oll.&OH • ••••••••••• 

JNE YHSRLOOP 
ADD 01,1 l POINT TO NEXT [O 

YJ!SRLOOP: CIIP BYTE PTR ES•CDll,&lH I CF. Y011I LENGTH [NDIC•T[OH 
JNE YHSR07 " t L=I ) 
~~~L rQ~:~TYHSRLOOP ; SEARCH NEXT ENTRY ( YOH[ l 

YHSR07: CNP BYTE PTR ES:CDil,IOH 
JNE YHSRO& ; • CF. YOHI LENGTH INDICATION 

IIOV AX, KKECHOTF ; EXCEPTION ' YOH! HOT FOUND , 
JIIP SHORT YHSR99 

Yl!SRO&: CMP BYTE PTR ES:CDil.alH ; CF. YOH[ LENGTH IHOICATIOH ( l=l > 
JE YIISRER EXCEPTION ' YOH! HOT FOUNO • 

Yl!SRlOP2: HOV DX, DI SAVE YOMI ID 
ClLL YOIIIC COl'!PARE G[VEH YOH! AHD OH DICTIONARY 
JIE YMSR09 ; 

,•------------------------------( MOV Dl,OX 
ClLL YIIHEXT 

GIVEN YOHl > DICTIONARY YOIII )-----• 
RETRIEVE YOI'![ ID ADDRESS 

CNP BYTE PTR 
JE YMSRER 
CMP BYTE PTR 
JE YIISRER 

; SEARCH HEXT YOl'!I ENTRY 
ES:[DIJ,&IH ; CF. YOH! LENGTH IN 

; EXCEPTION 'YOl'!I HOT FOU 
ES:[Dll,IOH ; CF. YOH! LENGTH IH 

EXCEPTION • YOH! HOT FOU 
JNP SHOU Yl1SRLOP2 ; 

,•-----------------------( EHD OF 
Yl!SR09, PIDV Dl,DX 

CONTINUE SEARCH YOIII AHD COMPARE 
GIVEN YOHI > DICTIONARY YON!>-----• 
RETRIEVE YOH! ID 

ClLL YOHIC 
JNE YHSRER 

COMPARE GIVEN YOH! AND DH DICTIONARY 
GIVEN YOPII < DICTIONARY YOl'!I 

IIOV Dl,DX RETRIEVE YOH! ID 
CALL SETCAND 
JMP SHORT YHSR99 

SET CANDIDATES TO OUTPUT BUFFER 

, •----------------.... -- -----------------------------------------------. 
YHSRER: IIOV AX,KKECNOTF I EXCEPTION • YOl1I NOT FOUND ' 
YHSRU, HOV Dl,DX RETRIEVE YOH[ ID ADDRESS 

POP 5[ 
POP DX 
RET 

YHSRCH EHDP 
;N••••••••••NN•NNNNN•N••NNNNNNNNNNNNNNNNN .......... NNN .. NN .. N•NN .. NNNNNNNNNNN 
;• PROCEDURE HlME, YDMIC • 
; • FUHCTIOH: YOH! COHPARlSON C GIVEN YOH! AND ON DlCTIDHARY l • 
;N N 

i••··························· ................................................... . YOHIC PROC HElR 
suB ex.ex 
SUB Sl,Sl 
LEA SI ,KKGVNYI! 
IHC SI 
MDV CL, KKYOH[l 
DEC ex 
REPE CHPSI 
RET 

YO"JC ENDP 

KKGYNYH CONTAINS DICTIONARY LIKE 
COMPARE FROI'! SECOND CHARACTER OF 
GIVEN YOH! LENGTH ... 

YOl1[ 
YOHI 

J UUUHO NNN .. N•U•NNNNN N .. NNNN.NNNNtlNN NNNNNN .. N NN• N •NJOfNNNN•NNNN N N N N N N 
1• PROCEDURE NlHE: YMHEXT • 
; • FUHCTIOH: SHRCH HEXT YOMI IN DATA • 
;• . 
; UINNUNUUI U NNNN NJI .. NNNNN .. NN N .. N IINN .. N'N ..... NN ..... NlfN N .. N N N. N N ... N N N )Uf N NIN N 
Y"HEXT PROC HEAR 

CALL lEHGYH 
CHP AX, 0 

I GET YOH! LENGTH OH DICTIONARY 

JHE YIISKP 
INC lX 

Y"SKP• lDO DI.AX I ES+DI--> NEXT OF LAST CHARACTER OF 
Y"NXLDOP, TEST BYTE PTR ES,CDil,&OH I CHECK DELIHITTER 

JHZ YHHX04 
J ......... ••••••n••••••• ...... NNIIINNN N NNN ................ ,. .......... WNMNNNNNNM ·l ... NNNNN N 

; ........... uo• .. ••NIOUN .. N .. NN HOH LAST CAHDI~~!; .......... NN .. NIINNN .. MNN .. 
100 01.2 •~•~~;=;•;~•=~;T CANDIDATE 
J"P SHORT YHHXlOOP 
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--
.,,/ 

105• al c1 02 
1057 Cl 
105a 

105& 
105a 2& co 
105A AO Oll& R 
105D lD 0002 
1060 7C 01 
1062 •a 
1063 03 Fa 
1065 a, lE 0140 R 
1069 ac 06 0142 R 
106D 2B F6 
106F 26, F6 05 ID 
1073 75 05 

1075 E& l0C9 R 
107& E& F5 

107A 
107A E& 10C9 R 
107D 28 co 
107F Cl 
10&0 

1080 
10&0 57 
10&1 51 
10&2 53 
IO&l U 0000 
1086 26, ao 3D II 
IOU H IE 
10ac 26, ao lD ao 
109D 74 20 
1092 89 0002 
1095 26• F6 D5 ao 
1099 75 09 
1098 &l F9 07 
109E 7F IA 
l GAO H 
lOAI 47 
10A2 EB Fl 
!OA4 &9 OE 0116 R 
10A& EB ll 
10AA. C7 06 0116 R 
1080 EB oa 
1082 C7 06 0116 R 
1088 EB Ol 
IOU aa 0010 
108D 
101D 58 
IOBE 59 
IOBF 5F 
lOCO Cl 
lOCl 

lOCI 
lOCl Ea 10&0 R 
1oc• Al 0116 R 
IOC7 .. 
1oca Cl 
IOC9 

IOC9 
IOC9 &3 C1 02 
10cc FF °' OllE R 
10D0 Cl 
1001 

1001 
10D1 53 
1002 50 
10D3 IE 
1004 28 08 
1006 &E DI 
100& I& DIE& 
IOD& C4 lf 
IODD 26, aa 05 
IOEO &6 ED 
IOE2 IF 
IOEl Al 0112 R 
IOE6 &9 lE 0140 R 
IOEA 5& 
IOEB 5B 
IOEC Cl 

DIDI 

0011 

I , .................................................................... . 
•• LAST CANDIDATE • 

;••··································································· I 
YIIHXD4• ADD OI,2 J POIHT TO SECOND CHARACTER OF YO"I 

RET 
YHHEXT EHOP 

! ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1• PROCEDURE HAHE, SETCAHD • 
:• FUHCIIOH, SET CANDIDATES TO OUTPUT BUFFER • 
; . . 
;••··································································· SETCAHO PROC HEAR 

sua AX, AX 
I\OV AL. KKYO"IL ( AX I GIVEH YO"I lEHOTH 
C"P AX, 2 
JL SETSKP 
DEC AX CF, YO"I LEKGTH IUHDICATE 

SETSKP• ADD 01,AX < ES,OI l POIHT TOP OF CANDIDATES 
I\OV KKDICOFF,DI SAYE OFFSET OUTPUT OF THIS ROUTINE 
I\OY KKD!CSEO,ES SAYE SEGI\EHT OUTPUT OF THIS ROUTIHE 
SUI SI,SI l TOP Of OUTPUT BUFFER 

SETCLOOP, TEST BYTE PTR ES,[OIJ,&OH ; IF LAST CAHDIOATE FOR THAT Tonl 
JHZ SETco• I THEH JUNP 

;••··································································· ; • HOH LAST CANDIDATE I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CALL SET21KJ 
JI\P SHORT SETCLOOP 

;••··································································· ;• LAST CAHO!DATE I 

1••··································································· SETC04, 
CALL SET2nJ 
SUI AX, AX ; HORPIAL RETURN 
RET 

SETCAHD EHDP 
;••••••••••••••••••··•N ■IIIIIIIIIIINIIIINNNIIIINIIIIIINIIIIIINNIIIIIII 

;M PROCEDURE NAME, YIILENC • 
;• FUNCTION, COUHT LENGTH OF YOI\I OH DICTIONARY • 
; Ill I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• YPILENC PROC HEAR 
PUSH DI 
PUSH ex 
PUSH BX 
I\OV AX, D 
CPIP BYTE PTR ES,[Dil,IIH CF. Y°"I LENGTH IHDICATIOK 
JE YHLCI 
CMP BYTE PTR ES,[Dil,&DH CF. YO"I LEHGTH IHDICAT!ON 
JE YHLC2 
HOY CX,2 

Yl1LREP, TEST BYTE PTR ES,[DIJ,aeH I IF LAST YO"I CHARACTER 
JHZ YIILREPE 
CPIP ex, 7 
JG YIILERR 
IHC ex 
IHC DI 
JPIP SHORT YIILREP 

YIILREPE, HOY KKLEHYll,CX 
JMP SHORT YIILEHD 

YIILCI, NOV KKLENY'1,l 
JHP SHORT YPILEHD 

YI\Ltz, HOY KKLEHYN,D 
JPIP SHORT lMLEHD 

Y"LERR• "DY AX,KKECOICT 
YlllEHD• 

POP 
POP 
POP 
RET 

YI\L EHC ENOP 

ax 
ex 
DI 

I THEH JUl'J' 
YOH! LENGTH Ll"IT CHECK 
TOMI LEHGTH ERROR 
COUHT YOH! LENGTH 
POINT TO NEXT CHARACTER OF T°"I 

SET YO"! LENGTH>= 2 

SET Y°"I LENGTH IS l 

1 SET YO"I LEHGTH IS D 

EXCEPTION' DICTIONARY FORIIAT ERROR' 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• LEHGY" PROC 
CALL 
110V 
DEC 
RET 

LEHGYl1 EHOP 

YIILEHC 
AX,KKlEHYII 
AX AX = YO"! LENGTH OK DlCTlONUY 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SETZIKJ PROC 
ADO 
IHC 
RET 

SETZIKJ EHOP 

01.2 
KKDNOSUU 

, POINT TO NEXT CANDIDATE 
I IHCREIIEHT CANDIDATE N~IER 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• GETOICT PROC 
PUSH 
PUSH 
PUSH 
SUB 
HOY 
IIOY 
LES 
I\OY 
XCHG 
POP 
I\DY 
110Y 
POP 
POP 
RET 

IX 
AX 
OS 
IX,IX 
os,ax 
BX, TOP 
DI.DSdlXI 
AX,ES, [DII 
lH,Al 
OS 
KKDICLH,AX 
KKDICOFF, DI 
AX 
IX 
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OS CONTAINS ZERO 
TOP -- !HT 7A • \ 
GET PARAMETER FOR OICTIDHARY I SEG I OFF I 
DICT!QHARY INDEX LEHOTH --- AX 

RETRIEVE DATA SEGMENT 
OICT!OHA~Y IHDEX lEHGTH 
DICT!OHARY TOP OFFSET 
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IIED 

!OED 
!OED 
!DEE 
!DEF 

IDFO 
IOFD 
IOF~ 
IDF7 
IDF9 
IOFD 
1101 
1101 
1105 
110a 
1101 
110D 
HOF 
1111 
11H 

1116 
1116 
111A 
lllE 
1122 
1124 
112' 
1127 
1129 
1121 
112E 
1130 
1132 

1133 
1135 
1136 
1137 
Illa 
llU 

s, 
sz 
53 

n u 0107 R 
&3 FA FF 
H ID 
II l6 DD Fl R 
&A 36 OOFC R 

&A a~ 0009 R 
Ea 1557 R 
Al 0109 R 
lA CZ 
H 07 
FE C2 
al C6 
El El 

II 16 
89 16 
BA 36 
14 12 
CD 10 
52 
14 83 
CD ID 
ao ES 
14 81 
CD 10 
SA 

33 co 
51 
SA 
SE 
C3 

03 

0105 R 
OOFl R 
OOFC R 

DF 

GETDICT ENDP 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ; N N 
1• PROGUII HAl1E1 KKDISP N ,. . 
I• DESCRIPTIVE NAIIE1 DISPLAY YOl1I AND IAGDU : ,. 
1• FUNCTION, THIS ROUTINE DISPLAYS DATA. AND SETS CURSOR : 
;• AT APPOINTED POSITION OH DISPLAY. ,. 
;N LINKAGE, CALL ,. 
l • ,. ,. ,. ,. ,. 

INPUT, KANA-KAH COMON TABLES 

OUTPUT, KANA-KAH COMON TABLES 

RETURN CODES, CAXl 

;N D - SUCCESSFUL 
•• l - INVALID OPERATION ,. 
1• EXTERNAL REFERENCES• ,. 
;N ROUTINES, NOHE 
IN 
;• TABLES, KANA-KAH COMDH TABLES ,. 
•• REGISTERS, AX - RETURN CODE 
l • ALL OTHERS UNCHANGED 

CHANGE ACTIVITY, VERSION CO.DO 
:• 
:• 
:• ,. . 

• , .................................................................... . 
: 
JNNNNNNNNNNNNNNNNNNNNNN KKDISP NNNNNNN•••••••••••••••••••••••••••••••• •• 
; N ENTRY OF KKDISP : 
;N N , .................................................................... . 
KKDISP PROC 

PUSH SI 
PUSH DX 

:SAYE REGISTER 

PUSH IX 
;•--------------------------------------------------------------• ;N DISPLAY DATA • 
••------------------------------------------------------------------N 
DISDlO• 

DIS012• 

110V DX,DSTRTP ;LOAD START POSITION 
CIIP DX,DFFFFH ;ONLY CURSOR DISPLAY ? 
JE DIS020 ; YES. GOTO 
110V SI,KKIHP :LOAD INPUT BUFFER POINTER 
MOY DH,KKOILP 

110V 
CALL 
IIOV 
CIIP 
JE 
INC 
ADD 
JIIP 

AL,KKIHBUF[SI] 
WDISP 
AX. DEHDP 
AL,DL 
DIS02D 
DL 
SI, D03 
SHORT DISOlZ 

:LOAD DISPLAY DATA 
;DISPLAY DATA 
;LOAD END POSITION 
;FINISH DISPLAY 
; YES. GOTO 
;CURSOR POSITION I UP 
;RENEW INPUT BUFFER POINTER(+3) 

,N------------------------------------------------------------------N 
; • SET CURSOR • 
,•------------------------------------------------------------------• DISOZO, 

110V DX,DCRSRP 
110V KKCUSR,DX ;SAVE NEW KANA-UH CURSOR POSITION 
110V DH,KKOILP ;LOAD OIL POSITION 
110V AH,VSETACP 
!HT VIOEO 1SET CURSOR POSITION 
PUSH DX l PUSH DX 
110V AH,VRDACP ; 
INT VIDEO ; READ CURSOP TYPE 
AHO CH,NOT CURSOR_DISAILE1 CURSOR DISABLE IIT OFF 
IIOV AH, VS ET ACT ; 
]HT VIDEO :SET CURSOR TYPE 
POP DX ; RES TORE DX 

1•------------------------------------------------------------------• 
1• RETURN • 1•------------------------------------------------------------------• 

XOR AX,AX :SET NDIIAL RETURN CODE 
POP IX ;RESTORE REGISTER 
POP DX 
PDP SI 
RET :RETURN TO CALLER 

KKDISP EHDP ;N•••••••••••••·•·•••NN••NNNN•••NNNNNNNNN•••••NNNNNNNNNNN.NNNNNN•NNN.N 
; . 
1• PRDGRAII HAl1E1 KKWDIL 
:• 
;• DESCRIPTIVE HAIIE• DISPLAY DPERATER IHFORIIATION ILNE 
:• 
•• FUNCTION, l. WRITE OPERATOR !HFORIIATIOH LIME 
:• Z. CLEAR OPERATOR IHFORIIATIOH LINE 
;N 3. INITIALIZE INDICATOR 
•• :• LINKAGE, CALL ,. 
;N INPUT• BL: 0 - WRITE OIL 
: • I - CLEAR Oil 
:• aOH - INITIALIZE INDICATOR 
;N AH= CHARACTER ( ONLY IL=O l 
1• AL: ATTRIBUTE C DHLY IL=D l 
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1139 
1139 52 
113A 5l 
1138 53 
llJC ao Fl 00 
113F H oc 
llH ao FB 01 
11H 74 oc 
1146 ao Fl ao 
110 74 19 
110 EB 2D 

11,0 
lHD ea 1180 R 
1150 El 2a 

1152 
1152 ea isJa R 
llSS l2 co 
1H7 14 07 
1159 CD 16 
1151 u 16 OOFF R 
llSF Ea llEI R 
1162 El 16 

116' 
1164 14 oz 
llU co 16 
1168 A3 00 FF I 
1161 81 DO 
116D ao H F9 
1170 ao CE o, 
1173 a, 16 0001 I 
1177 u llEI R 

117A 
117A 33 co 
ll7C 51 
117D 59 
117E SA 
ll7F Cl 
ll&D 

1180 
ll&D so 
ll4l ES 12EC R 
11a, ao 3E ODFA R u 
1119 75 so 
l llB 83 FF DO 
llBE 75 48 
1190 SD H OQF9 RI' 
1195 H 2D 
1197 ao 3E 019' I 8' 
119C 75 1A 
ll9E 32 co 
llAO 14 07 
1 U2 CD 16 
IIA4 C6 06 0101 ROD 
11A9 t6 U 0102 RIC 
llAE EB 1538 R 
11 B 1 aa 16 0001 R 
1185 ea I lEB R 
llH 
1188 C6 06 OlDl R OC 

1• DI : POIHTER IN Oil C OHlY ll•I 
;• 
;M OUTPUT• DI •DI+ 2 C OHlY WRITE Oil l 
•• 1• RETURN CODES, CAXl 
;• 
1• 0 - SUCCESSFUL 
1• l - INVALID DPERATIOH ,. 
;N EXTERNAL REFERENCES• 
•• ;• ROUTINES, NOHE 
•• 1• TABLES• lAHA-lAH tOMOH TABLES ,. 
;• REGISTERS: AX - RETURN CODE 
1 • All OTHERS UHCHAHOEO ,. ,. ,. ,. 

CHANGE ACTIVITY, VERSION 00,00 

• • • • • • • • 

;••··································································· i1111■ ••••••••••••••••• KKWOll •••••••••••••■111111■111 ■■■111111111111 
•• • ;• EHTRY OF KKWDIL • 
;I I 

;••··································································· lKWDIL PROC 
PUSH 
PUSH 
PUSH 
Cl1P 
JE 
CPIP 
JE 
Cl1P 
JE 
Jl1P 

DX 
ex 
IX 
IL, D00 
WDIOlD 
IL,D01 
wo1oio 
&l,D&O 
WOl040 
SHORT WOIUH 

;SAVE REOISTER 

,REQUIREIIEHT 
~ YES. GOTO 
l REQUIREl1EHI 
l YES, GOTO 
; REQUIREl1EHT 
I YES. GOTO 

15 TO WRITE Oil T 

IS 10 CLEAR OIL T 

IS TO IHITIAlIZE INDICATOR T 

·•----------------------------------------- ----------------• 
;< WRITE Oil • JN--------------------------------------------------------·----• 
WOIOlO: 

CALL 
JPIP 

WROIL ;WRllE OIL 
SHORT WOIRTH 

.•--------------------------------------------------------------• pl CLEAi OIL 1 

-•------------------------------------------------------------• IIOID20 1 

CALL CLO IL 
XOR Al,Al 
110Y AH,D07 
!HT 16H 
110V DX,APKIOST 
CALL WKBDST 
Jl1P SHORT WOlRTN 

;CLEAR Oil 

IINOICATOR OK 
;LOAD KIO STATUS FOR APPLICATION 
;RESET KIO STATUS FOR APPLICATION 

,•-------------------------------------------------------------------• ; • IN!TllllZE INDICATOR • 
1•-------------------------------------------------------------------1 Wll!OU• 

IIOY AH, DOZ 
lHT UH 
110V APKIDST,AX 
IIOY OX,AX 
AND DH, OF9H 

1READ KID STATUS 
;SAVE KID STATUS 
llOAO UO STATUS 

FOR APPlltATIOH 

OR DH,HSHIFl ;CHANGE IHOtATOR INTO HIRAGANA 
110V KBDSTAT ,DX 1SEl KID STATUS FOi APPllCATlOH 
CALL WUDST ;WRlTE KIO STATUS 

·•-------------------------------------------------------------------• ; N RETURN 1 

.•------------------------------------------------------------------• WOIRTN1 
XOR 
POP 
POP 
POP 
RET 

KKWOIL EHOP 

AX.AX 
ax 
ex 
DX 

1SET KOIIAL RETURN CODE 
1RESTORE REGISTER 

1RElURK 10 CALLER 

i•••• WROll ••••••••••••••••••••••••••••••••••••••••••••••••••••••••u 
tN l 
1• WRITE OPERATOR IHFOIIATIOH LINE • 
• • • , .................................................................... . 
WROIL PROC 

PUSH 
CALL 
CIIP 
JHE 
tllP 
JHE 
Cl1P 
JE 
CIIP 
JHE 
XOR 
MY 
lHT 
IIOV 
IIOY 
CHl 
IIOV 
CAll 

WROOOOl 1 
IIDV 

AX 
ERASE CURSOR 
TVIIOOl, TVUll 
IIROD\O 
DI, DO 0 
\IROOlO 
Kl1100E,SElECTH 
WRODDO 
OL OMO DE, SEL ECTII 
WROOOOI 
A.l,AL 
AK,001 
UH 
OOILP,CLIHDllP 
DOILH,CllHDllH 
CLOll 
DX,UDSUT 
WKBDST 

DOllP,DOILPIIK 

P.-201 

I ERASE CURSOR 
1TV IIOOE IS ,1111 t 
I HO. GOTO 
;FIRH CALL I 
; HO. GOTO 
lUHA-KAH IIOOE U SELECT T 
; YES, GOTO 
;OLD lAHA-KAH NODE lS SELECT I 
I HO. GOTO 

1 INDICATOR OH 
1SET DATA POSITION OF lHDICATOR 
1SEI HUIIIER OF INDICATOR DATA 
1CLEAR OIL 
;LOAD KAHA-KAH KID STATUS 
;DISPLAY IHO!CATOR 

1SET DATA POSIT!OH OF Oil 
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111D 
JIC2 
IIC4 
IIC4 
11c, 
JICI 
IICD 
JICF 
11D1 
JJDI 
11D6 
11D1 
11D1 
IIDF 
110 
JIE5 
JIU 
JJEt 
JIEA 
IJEI 

IIEI 
IIEI 
IIED 
IIFO 
llf2 
IIF4 
Jlf4 
llf7 
IIFt 
llfl 
IIFE 
1211 
1202 
1202 
1214 
1206 
1211 
1209 

12n 
120, 
lztC 
121E 
1210 
1212 
1215 
1217 

121' 
121D 
1221 

1222 
1222 
1226 
122A 

12ZC 
122F 
122F 
12U 
IU7 
IUC 
123F 
1243 

1245 
1245 
120 
124C 
1250 
12H 
1257 
1257 
12!9 
125D 
125E 
125F 

C6 06 uoz a 
El 17 

II JE on• 1 
74 " ID 02 
8' 07 
CD U 

c, " 1101 R c, 06 1102 R 

IA U 0101 R 
IA 36 UFC R 
OJ D7 
51 
El 1557 I 
47 
Cl 

J2 co 
F6 C6 01 
74 12 
oc II 

II E6 16 
DI C6 
DA C6 
f6 CZ 41 
74 02 ,c It 

oc co •• 15 
CD 16 
Cl 

u .... R 
24 az 
JC 82 
74 33 
Al HFI I 
Al ll 
74 " ID 06 IIU 
El ICF2 R 
El 52 

I 

II IE HE6 I 
31 IE OIEA I 
74 03 

El IE5A I 

ID 06 0003 I 
IA U OOFO R 
BO OE OOFO R 
El OCF2 R 
II 16 OOFO R 
El 2F 

II IE oou R 
13 El 06 
19 IE OIFI R 
19 OI06 
ID 36 0003 R 

IA •• 

IC 

04 

.. 
21 

ao 

II 87 0019 I 
'3 
u 
0 

110v 
JIii' 

WRDOOO• C11P 
JE 
MDV 
MDV 
!HT 

WRD002• MDV 
MDV 

WROOID• MDV 
110V 
ADD 
PDP 
CALL 
JHC 
RET 

WROIL EHDP 

ooILH. DDILHllK 
SHORT WRD010 

OLDMDDE,SELECTl1 
WRD002 
AL,D02 
AH,D07 
16H 

DOILP,DDILPUS 
DOILH, DOILHllS 

DL ,DOILP 
DH,KKOILP 
DX,DI 
AX 
WDISP 
DI 

!SET HUMBER OF OIL DATA 

;o~~s~A~~r~AH 110DE Is SELECT? 

!INDICATOR OFF 

;SET DATA POSITION OF O 
ISET NUMBERS OF OIL DATIL 

;LOAD DATA POSITION 
1LOAD OIL POSITIOH 
;ADD OIL POIHTER 

;DISPLAY DATA 
;OIL POINTER 1 UP 
1RETURH TO CALLER 

OF OIL 

1•••• WKIDSt ■ NNNMNNN~NNNNNNNNNN••••••••••NNNNNNNNNNNNNN ............. ,. .. 
:: WRITE KEYBOARD STATUS • ,. . 
;• DX , KID STATUS • 
·• M ;........................................................ . 
• NNNIUliNNNIOOINll 

WUDST PRDC 

wuo10, 

WKID20. 

XOR 
TEST 
JZ 
DR 

AND 
ROL 
OR 
TEST 
JZ 
OR 

OR 
MDV 
IHT 
RET 

Al,Al 
DH,ZIIODE 
WKBOIO 
Al,Zl'IDDE 

DH,UDIISK 
DH,l 
Al,DH 
DL,CAPSST 
WKBOZO 
Al,CAPSOH 

AL,KKHOCHG 
AH, D05 
16H 

;ZEHKAKU 110DE? 

1ZEHKAKU 110DE OH 

1SET SHIFT 
;CAPS LOCK ? 

1CAPS LOCK OH 

1KANA-KAH REQUIREl'IEHT HOT CHANGED 

;WRITE KID STATUS 
!RETURN TO CALLER 

WKBDST EHDP 
·•••••·••··•·•··••••••••••••·······•••••••·•••NNNNN•N•NNNN.NNNNNNNNNN 
:• SU IR 0 UT I H E M ,. ,. ,. ,. ,. ,. 
;• 

HAIIE • KKGRP • 
M 
M 

• N 
M 
M ;• N 

;••·································································· KKGRP PROC HEAR 
MDV AL,DSTAT I GET IHPUT CHARACTER STATUS 
AHD Al,DAKUF+ZEH2F 
CMP AL, DAKUF+ZEH2F I DAKU✓HAHDAKU TEH I ZEHKAKU CHARACTER 
JE KGRJOO 
MDV Al,KKWIHST GET INSERT 110DE FLAG 
TEST AL, 00 00 0 0011 INSERT 110DE CHECK 
JZ KGRIOO i•••••• INSERT MODE •••••• 
LEA AX,KKKYDCD 
CALL KKIHS T I CHARACTER IN5ERT 
JMP SHORT KGR900 

;•••••• HOT INSERT MODE •••••• 
KGRIOO, 

KGRIII• 

MDV IX,KKWCCA 
CNP IX,KKWEDP 
JE KGRJI 0 
NOV AL,KKIHIUFIIXllll 
AHO AL,DIH 
IHC Al 
NUL NULOJ 
NOV IX, AX 

110v 
SUI 
CALL 

AX,KKWCCA 
KKWEOP,IX 
KKDELT 

I ADJUST END OF POINTER 

LEA AX,KKIHKEY 
NOV DL,KKWIHST SAVE INSERT 110DE FLAG 
OR KKWIHST ,IOH SET DUl'IIIY INSERT FLAG 
CHL KKIHST 
110¥ KKWIHST, DL RESTORE IHSERT 110DE FLAD 
JMP SHORT KGR900 

;uuu OAKUIHAHDAKU TEN "ODE •••••• 
KGRJOO• 

KGRJIO, 

110V 
SUI 
110V 
110V 
LEA 

NOV 
IIQV 
IHC 
INC 
DEC 

IX,KKWCCA 
IX,6 
KKIHP,IX 
ex,, 
SI,KKIHKEY 

I SET DISPLAY POINTER 

AL, OS ,C SI l 
IYTE PTR KKIHIUF[BXl,Al 
IX 
51 
ex 

A-202 

1 GET DAK✓HAHDAKU TEN CODE 
5ET CHARACTER CODE 

• 

• 

• 

• 



1260 75 F5 
1262 Al 0105 R 
1265 2C 02 
1267 Al DI 07 R 
126A 04 01 
126C Al 0109 R 
126F EB !OED R 
1272 28 co 
1274 
1274 Cl 
1275 

1275 
1275 1271 R 
1277 1271 R 
1279 1287 R 
1278 
1271 
1271 Ol lD 
127D DI lE 
127F 01 20 
12al 96 
1212 DI ZA 
1284 21 20 
1286 FF 
1287 
1287 OS SD 
1289 DI lE 
1231 01 20 
l2BD 96 
12SE 01 2A 
1290 FF 

1291 
1291 06 
1292 57 
1293 56 
1294 52 
1295 53 
1296 55 
1297 AO OOFA R 
129A 98 
1299 aa EB 
129D 4D 
129E DI E5 
12AO lf • 81 AE 1275 R 
12A5 IE 
12A6 07 
12A7 13 00 
12A9 21 FF 
12AI 21 T6 
12AO 32 ED 
12AF 
12AF 2f, SA OA 
1212 ao F9 FF 
1215 74 2E 
1217 T6 Cl ao 
121A 74 16 

121c 
121c 10 [I 7F 
lZPF 74 CE 
12CI 56 
12CZ 10 36 0009 R 
12C6 re 
12Cl 
1:c1 AD 
1 zca ra 1139 R 
12CI ,,6 
12cc f2 F9 
12CE 5[ 
12CF 46 
12D0 ti o, 

1202 
12D2 ao El 7F 
12D5 74 OS 
1207 ~6 
12~8 
12DS lE1 IA 02 
1201 14 00 
120D [8 1159 R 
IZEO E2 F6 
1Zf2 46 
12ES El CA 
12E5 
12E5 50 

KGR9001 

JIIZ 
HOV 
SUI 
HOV 
AOD 
HOV 
CALL 
SUI 

RET 

KGUIO 
AX,CCRSRP 
AL,2 
DSTRTP, AX 
Al.,l 
DEHOP, AX 
IOCDI5P 
AX,AX 

I SET DISPLAY START POSITION 

I SET DISPLAY END POSITION 

KKGRP ENDP 
;♦ +++ ♦♦♦♦ + ♦♦♦♦♦+ ♦♦♦♦♦♦♦♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦♦♦♦♦♦ +♦♦+ ♦ +♦♦♦♦♦++++++♦♦+♦♦♦ 
;+ PRIVATE CONSTANT DATA ( FOR KOUTINIT l + 
J ♦♦♦♦♦♦♦♦♦♦♦♦♦♦+ ♦ +♦♦♦♦♦♦♦ +♦♦♦ ++ ♦♦ t♦♦♦♦♦♦♦♦♦♦♦+t ♦♦♦ + ♦++++++♦♦+♦♦♦♦♦♦♦♦♦ 
IA5E FOHAT, 

- DH 
DH 
DH 

TVI025_FHT, 
TYi OII_F~~, 

DI 
DI 
DI 
DI 
DI 
DI 

TV40ll_FHT, 

TVS025_F11T 
TVAOII_FHT 
TV40ll_FHT 

03,3DH 
01,SEH 
01,20H 
l1"2+aGH 
Ol,2AH 
i.o,zoH 
OFFH 

DI 03,SDH 
DI 01,lEH 
DI 01,20H 
DI 11•2+10H 
DI 01,ZAH 
DI OFFH 

, ... 
,. >. .. . 
j SPEClAl CODE , ... ,. . 
; " C ■ 
,. > • 
;• . 
, SPECIAL 
;• .. CODE 

, ................................................................... . 
1• SUBROUTINE • 
; . . 
; • IIAHE , KOUTINIT • 
;• . 
•• • •• • ; 11 . 
;• 11 
; . . 
;11••································································· KOUT 1111 T PROC NEAR 

OINTOlO, 

PUSH ES 
PUSH DI 
PUSH SI 
PUSH DX 
PUSH IX 
PUSH IP 
tlOV AL,TVNDDE 
caw 
HOV 
DEC 
SHl 
HOV 
PU'3H 
POP 
HOV 
SUI 
SUI 
xoi 

IP.AX 
IP 
IP.I 
IP ,HORD PTR 
OS 
ES 
Bl, 0 
01,DI 
Sl,SI 
CH,CH 

; SAVE REGISTERS 

, GET VIDEO NODE 

; IP X 2 
IASE_FOHA Tl IP! 

MOY Cl,CS,(IPIISll 
CMP Cl, OFFH 
JE 01NI060 
lEST CL,100000001 1 lSI • I , ZENUlU 
JZ OINl040 ; 0 , HAHUlU 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••••n•• DlSPlAY IIIPUT IUFFER un11•un11• 

I •••••••••••••••••••••••••••••••••••,111••1111111111111• 
OUITOZO I 

UIIIIOlO, 

AND 
JZ 
rusH 
ltA 
Cl D 

L ODSli 

Cl,7FH 
01111010 
SI 
Sl,KKIHIUF 

CALL KKHOIL 
IIIC '.i I 
lOOP 01111030 
POP SI 
IIIC SI 
JIIP SHORT DIHlOIO 

, GET OFFSET OF IIIPUT IUFFE~ 

DISPLAY INPUl IUFFER 

····································••1•••1••·········· •~••••••• OISPlAY 0.1.l FO~P\Al ••••••••••••• 

) ········~·············································· DIIIT040, 

DINT050, 

AHO 
JZ 
IIIC 

HOV 
HOV 
CALl 
LOOP 
IIIC 
JtlP 

OINl060, 
PDP 

Cl, 7FH 
OltHOID 
St 

Al,CS,(IPIISll 
AH, HAHATTR 
lKHOll 
DIHIOSO 
SI 
SHORT OINTOIO 

IP 

A-203 

I GET TO AX IIAN~AKU CODE 

-
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12E& 
1ZE7 
12EB 
12E9 
!ZEA 
12EI 
12cc 

12EC 

12EC 
12ED 

12EE 
12FO 

12FZ 

12Fl 
IZF& 
IZFB 

12FA 
12FI 

12FC 

12FC 
IZFC 
12FD 
12FE 
IZFF 
1302 
1505 
1301 
1501 
llOC 
150D 
llOE 
llll 
1315 
1515 
Illa 
1519 
1311 
ll!C 
lllF 
1521 
1325 
1525 
152& 
ll2B 
1529 
ll2A 
1521 
ll2C 
ll2D 

ll2D 
1520 
lllO 
llll 
lll7 
Ille 
lllF 

51 
5A 
5E 
5F 
07 
cs 

51 
52 

84 83 
CD 10 

5A 

ao CD 20 
84 II 
CD 10 

59 
Cl 

D& 
57 
51 
15 0000 
AZ OOFO R 
Al ODE& R 
Al ODEAR 
FC 
IE 
07 
IF 0009 R 
BB OE DOE& 

Al OOF5 R 
Al 
5Z co 
AA 
83 E9 03 
75 F4 
84 00 
BO 2A 
Al 
32 co 
AA 
59 
SF 
07 
Cl 

Al OOF3 R 
25 DOFF 

R 

28 0~ OOCE R 
2~, F6 26 065C R 
A3 ODE& R 
Cl 

POP ax 
POP DX 
POP SI 
POP DI 
POP ES 
RET 

KOUT!NIT EHDP 

,-------------------------------------------------------------------, 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ERASE_CURSDR ERASE CURSOR 

THIS ROUTINE ERASES CURSOR 

INPUT 
OUTPUT 
VOlATilE 

NONE 
NOHE 
AX 

,-----------------------------------------------------------------
ERASE_CURSOR PROC NEAR 

PUSH ex SAVE ex 
PUSH DX SAVE DX 

HOV AH,VRDACP READ ALTERNATE CURSOR POSITION !HT VIDEO 

POP DX I RESTORE DX 

OR CH,CURSOR DISAILE1 SET CURSOR DISABLE IIT ON 
HOV AH,VSETACT 1 
INT VIDEO 1 SET ALTERNATE CURSOR TYPE 
POP ex I RESTORE ex 
RET 

ERASE_CURSOR ENDP 

;••·································································· 1• SUBROUTINE • 
I• • 
1 • NAHE • KINIFCLR • 
I• • ,. . ,. . 
I• • 
; . . ,. . , ................................................................... . 
KIHIFCLR PROC NEAR 

IICL020o 

PUSH ES 
PUSH DI 
PUSH ex 
MOY AX,O 
HOV KKHINST ,Al 
HOV KKHCCA,AX 
HOV KKHEOP, AX 

DS 
ES 

CLD 
PUSH 
POP 
HOV 
HOV 

DI,OFFSET KKINIUF 
CX,KKEOPl1AX 

HOV 
STOSH 
XOR 
STOSI 
SUI 
JNZ 
HOV 
HOV 
STOSH 
XOR 
STOSI 
POP 
POP 
POP 
RET 

AX,KKCHRSP 

Al,Al 

CX,l 
IICLD20 
AH,HANATTR 
Al, ASTER 

Al,Al 

ex 
DI 
ES 

INPUT BUFFER SPACE CLEAR 

1 SET SPECIAL SPACE CODE 

1 ClEAR SCAN CODE AREA 

1 SET •••CHARACTER CODE 

llIHBFClR EHDP 

J••·································································· 1• SUBROUTINE • • NAME , KCALCCH • • ; . . ,. . ,. . ,. . ,. . ·• ;•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••x 
KC.\LCCH PROC NEAR 

HOV AX, KKCUSR GET CURSOR POSIYIOII 
"AND AX,OOfFH GET X-POSITION 
SUD 
r:ul 
HOV 
RET 

AX.DASE 
11Ul 05 
KKHCCA,AX 

A-204 

CALCULATE KKflCCA 

• 



1340 Ol 
1541 
1341 SI 
1542 22 06 OOEI R 
1346 IA OE OOEl R 
134A D2 co 
ll4C 04 01 
134E 2E• F6 26 IHO R 
1353 59 
I 354 Cl 
1355 

1355 
1355 Al ODEAR 
1351 2E• F6 l6 ll40 R 
135D 2A E4 
135F Ol 06 ODEE R 
1363 Al 0105 R 
1366 C7 06 0107 R FFFF 
136C El lOED R 
136F Cl 
1370 

1370 
1370 DOIC ODIC 
137' OOIC ODIC 
1371 DODO OOIC 
137C 0000 0024 
1310 
1310 FF FF 
lllZ 12 OS 
1354 56 02 
1 n, 21 01 
1311 64 00 
131A l2 00 
13ac 16 00 
131E oa 00 
1390 04 OD 
1392 02 OD 
1394 Dl DD 

1396 
I S96 15 co 
1391 H oa 
139A Al 013! R 
139D Al 0141 R 
llAO El IS 
13A2 
13A2 AD DOFD R 
13A5 2E• F6 26 0193 R 
13U Al 0141 R 
UAD U IE D13E R 
1311 ZI DI 
llll 19 lE 0144 R 

1317 
I 317 33 DI 
1319 AO 0190 R 
lllC lC 01 
131E H 04 
llCO lC 04 
llC2 75 06 
llC4 
llC4 HOE 0144 R 
13CI 17 01 
13CA 
13CA AO OOFA R 
llCD 91 
llCE 81 Ea 
llDO 4D 
I lDI ll lE OUE R IA 
13D6 7E Ol 

KCALCCM CJIDP 

;••··········································••1•1••················· ;I SUIROUTlHE I ,. . 
1 • IIAME • KCAL Elll • 
•• • ;K I ,. . ,. . 
;I I 
;I I 

;••·································································· ELHINVAL DB l 
KCALELM PROC IIEAR 

PUSH ex 
AHD Al,ZEHATTRI 
110V Cl, ROATCHT 
ROL Al.CL 
ADD Al,l 
HUL ELHIHVAL 
POP ex 
RET 

KCALELH EHOP 

GET ZENKAKUtHAHKAKU ATTRIBUTE 
GET DATA ROTATE COUNT 

CALCULATE ELEIIEHT OF INPUT BUFFER 
ZEHKAKU 6 
HAHKAKU • , . l 

............................... , .................................... . 
1• SUIROUTIKE • 
;I I 
1 • HAHE , KCSRDSP • ,. . ,. . ,. . ,. . 
;I I 
;■ • , ................................................................... . 
KCSRDSP PROC HEAR 

HOY AX,KKMEOP 
DIV ELHIHYAL 
sua AH,AH 
ADD AX,BASE 
HOY DCRSRP,AX 
HOY DSTRTP,OFFFFH 
CALL KKDISP 
RET 

CALUCULATE CURSOR POSITION ( COLUIIN) 
SET CURSOR POSITION 

I DISPLAY CURSOR 
KCSRDSP EHDP 
;♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ +++-+++♦♦♦♦++♦+♦♦♦♦♦♦♦♦♦♦♦♦++-++++♦♦♦♦+++ 
;+ PRIVATE CONSTANT < UOHOEOT > + 
1+++♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ + ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+-++♦ 
KUFCAA• 

DECAJST, 

DH 
DH 
DH 
DH 

002u1,002a 
00201, 0021 
0000,1, 0021 
0000•1, 003& 

DI OFFH, OFFH 
DI 12H, DSH 
DI 56H,02H 
DI 21H, OIH 
DI 64H,OOH 
DI 32H, OOH 
DI 16H,OOH 
DI OIH,OOH 
DI 04H,OOH 
DI 02H,OOH 
DI OIH,OOH 

Tvaozs 
TVIOII 
TV401l 
TY&025 

' DUl'IIY 

•••••••••••••••••••••••••111111111■•1■11111111111111111111111011■11,1 
11 SUBROUTINE KKOHOEOT • ,. . 
1 • EDIT DISPLAY BUFFER FOR KAHJI SELECT • ,. . 
1• PARAH • • • AX • 0 , CALCULATE llOHODSP 1 
1 • • I , SET KKOHOOSP FROII UDHOSUU • , ........•.....................................................•....•. 
KKOHOEDT PROC NEAR 

TEST AX,AX 
JZ lHEDOIO 
MOY AX,KKOHOSUU 
MOY KKDHODSP,AX 
JMP SHORT KHEDOZO 

ltHEDOlO • 

I 
1 SET DISPLAY POINTER 

MOY Al, KHlll 
MUL DATA07 
MOY KKOHODSP ,AX 
MOY IX, KKOHOSUU 

CALCULATE DISPLAY POINTER 

SUI IX,AX 
MOY KKOHOZAK, IX 

1 CALCULATE KKOHOZAN 

•••••••••••••••••• EDIT DISPLAY BUFFER 
lHED020, 

XOR 
tlOY 
CNP 
JE 
CNP 
JKE 

KHED021, 
DEC 
MOY 

KHED022• 
HOY 
CIH 
tlOY 
DEC 
CMP 
JLE 

IX,IX 
Al,KKCHRMD 
Al,HOZEHHUM 
KHED021 
Al,MOHAHHUH 
KHED022 

UOHOZAH 
IH,NUHYOMFO 

AL,TYMODE 

IP,AX 
IP 
KKHOLEH,Z6 
KHED030 
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HUMERI C YOIII t 
HO, COTO 

KOUHO ZAK I DOHN 
SET NUMERIC YOH! FLAO 

TV MODE CHECK 



Appendix A. 

llD& ID 0003 
13DI 
13DI DI E5 
13DD DI E5 
13DF 2E• II IE 1370 R 
13E4 ZE, ea IE 1372 R 
1 lE9 IE 
13EA 07 
IJEI FC 
13EC IA 26 OOEI R 
!lFO 10 11 
13F2 El 1139 R 
13F5 IA 26 OOEZ R 
l3F9 10 79 
llfl ES 1139 R 
l3FE C7 06 Gl46 R 0000 
1•0• 16 00 
1406 BZ 31 
1,oa aa 2E 01,a n 
l<OC DI ES 
140E 
140E 13 3E 014'- R 01 
1413 74 <E 
1<15 
1415 Al oor4 R 
1418 El 1139 R 
1411 49 
141C II CZ 
!OE El 1139 R 
1421 ., 
1422 52 
1425 IE 
1424 56 
1425 CS 36 010 R 
1429 3E, U 12 
142C a6 D6 
142E 10 CE 10 
1<31 ao E6 IF 
1454 SE 
1435 IF 
1436 IA C6 
143& IA 26 OOEl R 
l4lC El 1139 R 
143F 49 
1440 &A CZ 
144Z IA 26 OOE2 R 
1446 El 1139 R 
140 5A 
144A 49 
140 FF OE 0144 R 
144F 42 
1450 FF 06 0146 R 
1454 45 
1455 45 
1456 13 JE 0146 R 07 
1451 7C 11 
145D FF OE 0146 R 
1461 El 50 
1463 
1463 F6 C7 01 
1466 74 la 
1461 F6 C7 02 
1461 75 OD 
146D FF 06 0144 R 
1471 FF OE 0146 R 
1475 ao CF 02 
1471 El 94 
147A 
147A FF OE 0144 R 
l'7E El 33 
100 
1410 II Cl 
1412 2D 0002 
1415 31 06 Ol&E R 
1419 7D 02 
1411 El 26 
lOD 
HID Ff OE 0144 R 
101 Al OOE4 R 
149' El 1U9 R 
1497 0 
149& II CZ 
lOA El 1139 R 
10D 49 
l49E 51 
l49F II OE OUE R 
103 IE 014A R 
10, 
106 AD 
l4A7 14 00 
109 El 1139 R 
14AC E2 fg 
l4AE 59 
14AF 21 OE OllE R 
103 
103 U 
14U 41 
1415 Al OOE4 R 
1411 
1411 El 1139 R 
101 EZ Fl 
10D FF 06 0146 R 
HCl 

KHUOJO, 
110V 

SHL 
SHL 
110V 
110V 
PUSH 
PDP 
CLO 
IIOV 
110V 
CALL 
IIOV 
HOV 
C~LL 
HOV 
t:ov 
IIOV 
IIOV 
SIil 

KHED040, 
CHP 
JE 

KHED045, 

11:HEDOSO• 

KHED05l• 

HOV 
CALL 
DEC 
HOV 
CALL 
DEC 
PUSH 
PUSH 
PUSH 
LDS 
110V 
XCHG 
OR 
AND 
PDP 
POP 
110V 
110V 
CALL 
DEC 
HOV 
110V 
CALL 
POP 
DEC 
DEC 
IIIC 
INC 
INC 
INC 
Cl1P 
JL 
DEC 
Jl1P 

TEST 
JZ 
TEST 
JIil 
INC 
DEC 
OR 
JHP 

DEC 
Jl1P 

11:HEDOSZ• 
HOV 
SUI 
CHP 
JGE 
JHP 

KHED060• 

KHED070, 

11:HEDOIO• 

DEC 
HOV 
CALL 
DEC 
HOV 
CALL 
DEC 
PUSH 
HOV 
HOV 

LDDSH 
HOV 
CALL 
LOOP 
PDP 
SUI 

INC 
INC 
HOV 

KHEDOU, 

ll:HED090, 

CALL 
LOOP 
INC 

BP.3 

BP.l 
IP.I 
DI, HORD PTR 
CX,l·IORD PTR 
DS 

; BP 
KKIFCAAIIPI ;OET 
KKIFCAA11Pll2I ;GET 

X 4 
EDITION BUFFER POIIIT 
LEIIG. OF CANOIDATA AREA 

ES 

AH,ZENATTRI 
AL,IIH 
KKIIOIL 
AH,ZEIIATTRZ 
AL,79H 
KY.IIOll 
KKOIIOCNT, 0 
OH.HAt!I\TTr. 
DL, JIH 
DP.KKOltOD~P 
nr.1 
KKOHOZAN,l 
KHE0D50 

AX,SPACE 
KKHOIL 
ex 
AX,DX 
KKHDIL ex 
DX 
DS 
SI 

1 PS<--- ES 

SET FIRST CODE 
SET FIR,T CODE 

I SET SECDIIO CODE 
:;rr SCCDIID CODE 

SELECT IIUtllEP. 
1 SELECT 11ur:BCR 

I SET HANKAKU SPACE 

l SET SELECT NUMBER 

Sl,DHORO PTR lKDICADR I GET OFFSET a SEGMENT ADDR. 
DX,DSdSIIIBPJ ; GET KOUHD KAIIJI CODE 
Dl,DH 
DH,100000001 
DH, 101111111 
SI 
DS 
AL,DH 
AH,ZENATTRI 
KKHDll 
ex 
AL.DL 
AH,ZEHATTR2 
KKHDIL 
DX 
ex 
KKOHDZAII 
DX 
KKOHOCNT 
BP 
IP 
KK0H0CNT, 7 
11:HE0040 
KKDHOCNT 
SHORT KHEDOIO 

IH, NUIIYDHFO 
KHED052 
IH,NUHSUP 
KHEDDSI 

I EDIT UPER CODE 

I SET UPER KANJI CODE I ATTRIBUTE 

l SET LDHER lAHJI CODE I ATTRIBUTE 

l NEXT SELECT NUNIER 

1 RENEH KDUHO POINTER 

IF SELECT NUMBER>= 7 
THEN REPEAT 

ADJUST KDUHO COUNT 

KKDHDZAN l FORCED ADJUST "ZAN• 
11:KOHOCNT I FORCED ADJUST KOUHO COUNT 
IH,NUHSKIP 
SHORT KHED040 

11:KOHOZAH I KOUHO ZAN I DOHN 
SHORT KHEOOIO 

AX,CX 
AX,2 
AX, KlHQLEN 
11:HED060 
SHORT KHEDOIO 

llllDHOZAH 
AX,SPACE 
KKHDIL I SET HANKAKU SPACE 
ex 
AX, DX 
KKHOIL SET SELECT HUMBER 
ex 
ex 
CX,KKHQLEN 
SI,OFFSET lKHANQUE 

AH, HAHATTR 
KKHDIL 
11:HED070 
ex ex. UHQLEH 

ex 
ex 
AX,SPACE 

KKHDIL 
KHEOOll 
KKDHDCHT 

HAHKAKU ATTRIBUTE SET 
COPY HAHll:AKU YOHI DATA 

I CALCULATE COLUMN COUNT 

l GET HANllAKU SPACE CODE 

1 SPACE CLEAR 
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• 

• 



l~Cl 
l4C5 
14C7 
14CA 
14CE 
14D0 
1403 
14D7 
1409 
l4DC 
l4EO 
14EZ 
14E5 
l4E9 
14ED 
14FO 
14F2 
14F2 
14F4 
l4F6 
14FB 
l4FC 
1501 
15D1 
1502 
15D3 
15D5 
1507 
ISOA 
15DA 
!SOD 
l5DF 
1512 
1515 
1517 
1519 
151C 
151E 
151E 
152D 
1522 
1524 
1526 
l52S 
1521 
1520 
152F 
1531 
1533 
1534 
1534 
1537 
1538 

1531 

1531 
1531 
l53F 
15H 
1547 
1549 
154D 
154F 
154F 
1552 
1554 
1556 
1557 

1557 
1H7 
1558 
1559 
1S5A 
lSSB 
lS5C 
1550 
USE 
1560 
1562 
1561 
1565 
1561 
156A 
l56C 
156D 
lSH 
156F 
1570 
Ull 
1572 

IA 26 OOEl R 
10 al 
ES 1139 R 
SA 26 DOE! R 
10 7A 
Ea 1139 R 
&A 26 OOEl R 
10 aE 
Ea 1139 R 
&A 26 DOE2 R 
BO 65 
ES 1139 R 
81160144R 
al E2 OlFF 
BD 0D14 
21 co 
DI EA 
73 QI 
2E• 02 86 
27 
2E• 12 A6 

4D 
4D 
75 ED 
n DO 
19 D404 

F6 C6 FO 
75 OF 
Al OOE4 R 
ES IU9 R 
D3 E2 
f E CD 
ao FD 01 
75 EC 

14 OD 
BA C6 
24 FD 
D2 ES 
DC 30 
Ea 1139 R 
DJ E2 
FE CD 
75 ED 
21 co 
CJ 

aa 0001 
CJ 

ES 12EC R 
Bl 16 OOF3 
u l6 0101 
u 36 OOFC 
ao 20 
u OE D102 
32 ED 

U 1557 
FE CZ 
EZ F9 
C3 

56 
57 
55 
51 
5l 
so 
50 
14 az 
CD IO 
sa 
U Of 
19 0001 
uu 
CD 10 
sa 
51 
59 
5D 
SF 
SE 
Cl 

R 

1310 R 

1311 R 

R 
R 
R 

R 

HOV 
HOV 
CAll 
HOV 
HOV 
CAll 
HOV 
HOV 
CAll 
HOV 
HOV 
CALl 
HOV 
AIID 
HOV 
SUB 

lHEDlOO, 
5HR 
JNC 
ADD 
DAA 
ADC 

lHEDllD, 
DEC 
DEC 
JNZ 
HOV 
IIDV 

KHEDlZ01 
TEST 
JIIZ 
l<OV 
Chll 
SHL 
DEC 
Cl1P 
JIil 

lHED130, 

lHED90Q, 

HOV 
HOV 
AIID 
SHR 
OR 
CALL 
SHL 
DEC 
JIil 
sua 
RET 

HOV 
RET 

UOHOEDT ENDP 

AH,ZEHATTRl 
At, alH 
llHOll 
AH, ZEHA TTRI 
AL7AH 
llHOIL 
AH,ZEIIATTRl 
Al,6EH 
llWOIL 
AH,ZEHATTRZ 
AL.63H 
lKWOIL 
DX, lKOHOZAH 
DX, D3FFH 
BP,lO•Z 
AX,AX 

DX,1 
lHEDll 0 

I SET•!• FIRST CODE 

SET•]• SECOHD CODE 
SET "ZAN" lANJI CODE & ATTRIIUTE 
SET •zAH" lAHJI CODE & ATTRIIUTE 

Al.BYTE PTR OECAJSTIBPl 

AH,IYTE PTR DECAJSTlllllPl 

IP 
BP 
lHEDlDO 
DX,AX 
CX,0404H 

DH,OFQH 
lHEDllO 
AX,:'iP/\Cf 
KKflOIL 
DX.CL 
CH 
CH, I 
lHEDlZO 

AH, HAflATTR 
AL,DH 
AL.OFOII 
Al,Cl 
AL. 30H 
tl►IOIL 
DX.Cl 
CH 
lHEDllO 
AX,AX 

AX, l 

1 ••• ZERO SUPrRESS ••• 

l SET SPACE CDOE INSTEAD Of ZCRO 

1 GET TO f!f•REGISTER 

I n• SET flUHaER DATAISI 

ADJUST TD DISPLAY CDDE 
SET IIUftBER 

;■••• CLOIL •••••••••••••••••••••••••••••••11111111111111•111111111•11 ,. . 
1 l CLEAR OPERATOR IHFOHATIOH LINE • 
;I l 
••••••••w11111s1111111111111111111111111111111111111111111111■11111111 
CLO!l PROC 

CLODU, 

HOV 
HOV 
INT 
CAll 
HOV 
IIOV 
IIOV 
HOV 
HOV 
XOR 

CALL 
IHC 
LOOP 
RET 

CtOIL EHDP 

AH,UH 
cx.2000H 
!OH 
ERASE CURSOR 
DX,KK'CUSR 
D\., DOILP 
DH,llOILP 
Al, ILAHl 
Cl, DOILH 
CH,CH 

HDISP 
DL 
CLOOlO 

J ERASE CURSOR 
1LOAD lAHA·lAN CURSOR POSITIOH 
1LOAD TOP POSITION Of OIL 
1LDAD OIL POSITION 
1LOAD ILANt DATA 
1LDAD HUHIER OF Oil 

itLEAR Oil 

1RETURH TO CALLER 

1•••• WDISP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••u ,. . 
1• WRITE CHARACTER r ,. . 
1••··································································· WDISP PROC 

PUSH SI 1SAVE REOlSTER 
PUSH DI 
PUSH IP 
PUSH ex 
PUSH BX 
PUSH AX 
PUSH AX 
HOV AH,IZH 
INT lOH 
POP 
HOV 
HOV 
HOV 
INT 
POP 
POP 
POP 
POP 
POP 
POP 
RET 

AX 
IL, OFH 
CX,DOl 
AH,aAH 
lOH 
AX 
n 
ex 
IP 
DI 
SI 
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1SET AlTERIIATE CURSOR 

1SET COLOR <IN GRAPHIS IIODEI 

1NRITE DISPLAY 
!RESTORE REGISTER 

,RETURN TO CALLER 
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1573 

1571 
1573 
1574 
1575 
1576 
1577 
1571 
1571 
1571 
1571 
157 D 
1511 
1515 
1517 
1511 
151A 
151A 
15U 
151D 
151E 
151F 
1590 
1591 
1592 
1592 
1593 

1593 
1593 
159' 
159A 
159C 
159E 
15A2 

l5A4 
15A4 
15A7 
15A7 
!SAi 
15AF 
1513 
1517 
1511 
151A 
151C 
151D 
151F 
15CO 
15CO 

51 
51 
52 
S6 
57 

Ea 1593 R 

n F3 
5D SE 0009 R 
Ol lE OOE6 R 
U CA 
FC 
rs, A4 

H 0000 
SF 
SE 
SA 
59 
5' 

C3 

Al ODEA R 
31 06 ODE6 R 
76 24 
03 CZ 
31 06 OOEI R 
7' 03 

U 15C5 R 

II OE ODEAR 
21 OE OOE6 R 
ID 36 0009 R 
Dl 36 ODEA R 
4E 
II FE 
03 FA 
FD n, A4 
FC 

01 1' ODEA 11 

~~~:: ... ;:~: ............................................•............. 
'. . •• PROGRAN HANE, DTINST • 
:: DESCRIPTIVE NAHE• DATA INSERT PROCESS RDl1T!NE : 

:: FUNCTION THIS ROUTIN INSERTS A CHARACT~R FRONT OF THE CURSOR •• 
'. POSITION AND HDDIFIES END POS: ON • 
•• • •• LINKAGE, • 
:: INPUT, IX-- OFFSET OF DATA POSITION TO INSERT : 
1• DX-- DATA LENGTH TD INSERT • 

:: OUTPUT, KANA-KAN CONNON TABLES : 
•• • 1 • RETURN CODES, IAX) ,. 
1 • 0 - SUCCESSFUL 
1• l - INVALID OPERATION 
•• 
1• EXTERNAL REFERENCES• •• •• ,. ,. ,. 
•• ,. 
•• •• •• 

ROUTINES, EDPCHECK-- CHECK AND NOOJFY END POSITION OF 
CHARACTERS 

TABLES, KANA-KAN COHHDN TAILES 

REGISTERS, AX - RETURN CODE 
ALL OTHERS UNCHANDED 

CHANGE ACTIVITY, VERSION DO.OD 

• • • • • • • • • 
X 

• • • • • • •• • , .................................................................... . 
I 
I 
JN■NNN<DTINST>■■■■•••••••••••••••••••••••••••••••••••••••••••••••••••• ,. 
1• HHEN NOT INSERT KEY PRESSED ON INSERT NODE : 
•• THIS SUBROUTINE IS CALLED • 
;N N 
;• IX, OFFSET OF DATA POSITION TO INSERT • 
'. . 
1•••■■<DTINST>■■■11■•••••••••••••••••••••••••••••••••••••■■N ■■NNNNNNNN 
DTINST PRDC NEAR 

PUSH IX 
PUSH ex 
rusH DX 
rusH SI 
PUSH DI 

DTI_DlO,CALL XHTDATA 

CTI_0 20 • IIDY SI, tX 
LEA DI, KKll/DUF 
ADO DI, KKIICCA 
NOY ex.DX 
CLD 
REP 

gg::i::NOY 
POP 
POP 
POP 
POP 
POP 

DT_9901 
RET 

DTJNST ENDP 

HOVSI 

AX,DH 
DI 
SI 
DX 
ex 
IX 

1 SAVE REGISTERS 

1 TRAHSNIT DATA OF INPUT BUFFER 

GET OFFSET VALUE OF DATA TO 
GET OFFSET OF INPUT BUFFER 
DI POINTS CURSOR POSITION 
GET DATA LENGTH 
SET DIRECTION FLAG 

1 INSERT DATA 

SET RETURN CDDEINDRNAL> 
RESTORE REGISTERS 

I RETURN TO CALLER 

INSERT 

!xx1XX<XHTDATA>IIIIIX■ 1111111■1111 ■■11 ■■■ 1■■■■1 ■ xx ■■ l ■■ x■ 1■ 111 ■■■■■■■■ 
I• • 
1 • TRANSMIT DATA FROII INPUT BUFFER TO ITSELF • 
I• • 
1• INPUT DX,DATA LENGTH TO INSERT • ,. . 
Jl■■N ■<XJ!ITDATA>l■ll■ll■111111x11111■■■■■11x ■ 111111■■■■1111 ■11111 ■■■■■■ 
I 
XNTDATA 

NOV 
CNP 
JIE 
ADD 
CHP 
JNA 

XNT 0101 
- CALL 

XNT_020 • NOV 
SUI 
LEA 
ADD 
DEC 
NOV 
ADD 
STD 
REP 
CLD 

XNT_030,ADD 

PRDC NEAR 
AX,KKHEOP 
AX,UHCCA 
XHT 030 
AX,~X 
AX,KKEOPNAX 
XNT_DZO 

IIODEOP 

CX,UHEOP 
CX,UHCCA 
Sl,KKINIUF 
Sl,KKHEOP 
SI 
Dl,SI 
Dl,DX 

HOVSI 

lKMEDP,DX 
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GET END POSITION OF CHARACTERS 
CURSOR POS. >• END POS. T 

I NO, .•. 
I YES •. ,. 
1 CHECK BOUNDARY 
1 IF END POINTER•< END OF BUFFER 

ELSE 
HODlFY END POSITION 

OET DATA LENGTH OF XNTIDN 

I SET POINTER OF NOVENENT AT FIRST 

SET POINTER OF HOVEHENT THE POINT 

SET DIRECTION FLAD 
XHT DATA 
RESET DIRECTION FLAD 

UPDATE END POSITION OF DATA 

• 



... 
/ 

15C4 
l5C4 Cl 
15C5 

15C5 
15C5 8D 36 0009 R 
15C9 03 36 OOEA R 
l5CD B3 EE 02 
15D0 
15D0 83 FA 06 
15D3 75 29 
15D5 
15D5 IEI 1612 R 
15DI H 04 
15DA BO 06 
15DC IEI 2E 
15DIE 
15DIE Al OOEA R 
151El 31 06 OOEI R 
15E5 H 04 
15E7 BO 03 
15E9 El 21 
15EI 
15EI 83 EE 03 
15EE IEI 1612 R 
15Fl 75 04 
15F3 10 06 
15F5 El 15 
15F7 
15F7 IEI 1619 R 
15FA 10 09 
15FC El OE 
15FE 
lSFE El 1612 R 
16D1 75 04 
1603 ID Ol 
1605 El 05 
1607 
1607 El 1619 R 
160A ID 06 
160C 
l6DC 91 
160D 29 06 OOEA R 
1611 C3 
1612 

1612 
1612 IA 04 

1614 22 06 DDEI R 
161& C3 
1619 

1619 
1619 50 
161A ID lE 0009 R 
l6IE Ol lE DOEI R 
1622 ll EF Ol 
1625 Al OOF5 R 
1621 FC 
1629 AB 
162A 32 co 
l62C AA 
162D 51 

162E C3 
l62F 

x"T_,,o,RET 
X"TDATA EHDP 
1•••••<MODEOP>••••••••••••••••••••••••••••••1111■111111111a11111■1■111 ,. . 
1• "ODIFY EHD POINTER • ,. . 
1NNNN■<MODEOP>■11a111N1N1111111111111a11111■1a111n1111111aa1a11■J1111 
"ODEOP PROC NEAR 

LEA Sl,KKIHIUF 
ADD Sl,KKHEOP 
SUI S1,2 

"DD_OZO,C"P DX,ZENllEN 
JHZ NOD_070 

NOD_OlO,CAll OETATRI 
JZ "00 040 
NOV Al,IEHLEN 
JIii' SHORT NOD_990 

"OD_040°NOV AX,KKHEOP 
CIII' AX,KKEOPHAX 
JZ NOD D50 
"OV Al,IHDEX 
JIii' SHORT NDD_990 

"OD_OSO,SUI Sl,INOEX 
CALL GET A TRI 
JHZ "DO 060 
"DY Al,IENLEN 

1 GET OFFSET OF INPUT BUFFER 

1 SI POINTS ATTR OF LAST CHARACTER 

1 CHECK DATA LENGTH OF INSERTION 
I IF HAHKAKU DATA 
1 ELSE IZEHUKUl 
1 GET ATTR OF LAST CHARACTER 
1 LAST CHR. • HAHUKU ! 
I HO,LAST CHR. • ZEHKAKU 
1 GOTO RETURH 
1 YES.LAST CHR. • HAHUKU 
1 GET END POSITION OF CHARACTERS 
1 CHECK IOUHDARY. 

DOTO RETURN 

SI POINTS LAST 2ND CHARACTER ATTR. 
GET ATTR. OF DATA THAT SI POINTS 

JIii' SHORT NOD_990 1 GOTO RETURN 
NOD_0600 CALL CLEAR3 

NOV Al,ZEHLEN+INDEX 
JIii' SHORT HOD_990 

HOD_D7D•CAll OETATRI 
JHZ HOD 010 
HOV Al,TNDEX 
JIii' SHORT "OD_99D 

"OD_OIOoCAll CLEARl 
NOV Al,ZEHlEN 

IIOD_990 'CIH 
SUI 
RET 

"ODEOP ENDP 

llHEOP,AX 

CLEAR LAST l IYTE OF INPUT IUFFIER 
UPDATE END POINTER 
GOTO RETURN 

GETATTR 
IF LAST CHARACTER IS HANUlU 

ELSE IZEHUKUl 
CLEAR SPACE AREA 
UPDATE END POINTER 

;••·••<GETATRI>••····························••n••·••n••············ ,. . 
1 I SI, OFFSET OF DATA ATTRIBUTE 1 
; I I 
;a11aN<GETATRI>1••••••••••••••••••••••••••••••••1■1a1111111a■111111a11 
GETATRI PROC HEAR 

"OV Al,IYTIE PTR 

AHO Al, ZEIIA TTRI 
RET 

DSolSII 
; GET ATTRIITEOP OF CHARACTER 
1 ZENlAlU OR HANUKU 

GETATRI EHDP 
JIIIIN<CLEARl>lllllllN■ lllllllllllllllllllllllllllllllllllllllllllllll 

I l • 
1 I THIS ROUTIHE THE CLEAR SPACE AREA lllYTEl I 
; I I 
;l SI, POINTS THE AREA FOR CLEAR CHAR I 
; . . 
••••••<ClEARl>•••••••••••••••••••••••••••••••••••••••••••••••~••■1111• 
CLCAR3 PROC HEAR 

PUSII AX 
LEA DI.UINIUF GET OFFSCT YALU[ OF IIIPUT IUFFE~ 
ADD Dl,KKEOPlli\X 
SUD DI, IIIOEX SI POIHTS TIIE TOP OF CL EARi HG AREA 
110V AX,KKCH~SP 
CLD 
STOSH I SET SPACE CODE 
XDR Al,Al 
$TOSI 
PDP AX 

RET RETURN TO CALL ER 
Cl EARl ENDP 

;••··································································· I• I 
1 • P~OGRAN NAHE, DTSHFT 1 
I I I 

1• DESCRIPTIVE NAHE, SHIFT DATA l ITODIFY END POSITION 1 ,. . 
1• FUHCTIOH, HHEH DELETE KEY OR IACl SPACE KEY IS PRESSED, 1 
11 THIS ROUTINE SHlfT CHARACTERS AFTER THE POSITION 1 
1• POINTED 1Y AX REGISTER 1 

'. 1• LIHUGE, ,. 
1• INPUT, AX -- POINTS DATA TO IE DELETE 
I I 
ll OUTPUT, DX -- LENGTH OF DATA TO IE DELETED ,. 
11 RETURN CODES• IAXl 
I I 
11 0 - SUCCESSFUL 
11 1 - SUCCESSFUL ,. 
11 EXTERNAL REFEREHCES, 
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16ZF 
53 J6ZF 

1630 51 
1631 56 
1632 51 
J6l3 31 06 001:A R 
1631 13 31 
1639 ID l6 0009 R 
IUD 03 F0 
163F IA 44 DI 

1'4Z El 13U R 
1645 II D0 
1641 11 Ff 
16'9 03 FZ 
160 ID Of 0009 R 
u•F Dl OE 00EA R 
1653 21 CE 
1655 13 F9 00 
1'51 1C ID 
165A 14 03 
165C FC 
165D Fl/ A4 
165F 
U5f Z9 l& 001:A R 
1663 El 167Z R 
1'66 01 16 ODEA R 
166A 
166A aa 0000 
166D 5F 
166E 5E 
166F 59 
1670 51 
1611 Cl 
161Z 

161Z 
1612 56 
1673 Al ODEA R 
1676 ll 06 OOEI R 
161A 13 IA 
161C ID l& 0009 R 
1610 03 FO 

,. . 
;• ROUTIIIES, EOPCHECK •· CHECK END POSITION AND SET HANKAKU • 
•• SPACE DR PSECIAL CHR. • ,. . 
J ■ TABLES• • 
JI • 
;I REGISTERS, AX • RETURN CODE • 
JI All OTHERS UNCHANGED • 
;K • 
JI CHANGE ACTIVITY• VERSION OD.DO • ,. . , .................................................................... . 
J 
; ■ NNNN<DTSHFT>l■ a••••••••••••••••••••■■NNNIXNINWN••••••••••••••••••••• 
JI • 
JI THIS ROUTINE SHIFTS DATA OF INPUT BUFFER LEFT II 
•• INPUT• AX•· DATA POSITION TO If DELETED • ,. . 
1•••••<DTSHFT>•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DTSHFT PROC NEAR J 

PUSH IX I SAVE REGISTERS 
PUSH ex 
PUSH SI 
PUSH DI 
CHP AX,KKHEOP 
JAE DTS_020 
LEA SI,KKINIUF 
ADD SI,AX 
HOV AL,IYTE PTR 

CALL 
HOV 
HOV 
ADD 
LEA 
ADD 
SUI 
CHP 
JL 
JZ 
CLD 

KCAL ELK 
DX,AX 
DI,SI 
S1,DX 
CX,lCKINIUF 
CX,KKHEOP 
CX,SI 
CX,OH 

~n:gfg 
REP HOVSI 

DTS_OID,SUI KKHEOP,DX 
CALL EOPCHECK 
ADD KKHEOP,DX 

DTS_DZD,HOV AX,OH 
POP DI 
POP SI 
POP ex 
POP IX 

J CHECK POINTER 
1 AX>= NED POSITION 

J GET OFFSET OF INPUT BUFFER 
J SI POINTS DATA TD IE DELETED 

DS• [Sl+l l 
I GET ATTR. OF DATA 

CHECK ZENKAKU DR HANKAKU 
l SAVE DATA LENGTH 
I DI POINTS DESTINATION POSITION 
J SI POINTS SOURCE POSITION 
J GET OFFSET OF INPUT BUFFER 
J GET OFFSET OF DATA TO IE DELETED 
J ex = REPEAT CNT. 
J CHECK REPEAT CNT. 

I REPEAT CHT. < 0 
J REPEAT CHT. = 0 

l SET DIRECTION FLAG 
I TRANSFER DATA OF INPUT BUFFER 

SET PARAl1ETER FOR EOPCHECK 
CHECK EOP 
RESET PARAMETER TD RETURN 

l SET RETURN CODE ( NORHAL l 
J RESTORE REGISTERS 

RET J RETURN TD CALLER 
DTSHFT ENDP l 

;••··································································· l I R 
J • PROORAH IIAl1E, EOPCHECK • • • • • • 

,. 
i• DESCRIPTIVE NAHE, CHECK END POSITION AHD SET SPACE OR SPECIAL ,. 
1• FUNCTION, ,. CHECK END POSITIOII AND SET SPACE DR SPECIAL 

CHARACTER ,. 
;• LINKAGE• ,. 
;I INPUT• DX•· <>D, LENGTH OF DATA TO IE DELETED 
1• •Do INSERT PROCESS ,. 
;• OUTPUT, NONE ,. 
•• RETURN CODES, (AX) ,. 
JX O • SUCCESSFUL 
i• 1 · SUCCESSFUL ,. 
11 EXTERNAL REFERENCES, ,. 
, • ROUTIJIES, HONE ,. 
;a TABLES, ,. 
1• REGISTERS, AX· RETURN CODE 
JI All OTHER~ UIICHANOED ,. 
:• CHANGE ACTIVITY, VERSION DO.OD ;: .................................... , ................. , .. ~, ........ . 
I 

~IIINl<EOPCHECK>IIIIKIIIIIIIIIIWIIIIIIII•••••••••••••••••••••••••••• ■ : 

:: CHECK END POIIITER AND CLEAR FICLD Of srACE AR[A • 
1• INPUT• DX• <> 0 ,LEIIGTH OF DELETE DATA : 
J • • O , IIISERT PROCESS • 

!=•■ 11<EOPCHECK>1••••••••••••••••111a11llllllllll ■ll■l ■■allllMlll ■ N ■ N ■ 
EOPCHECK PROC HEAR 

PUSH SI 
HOV AX,KKWEDP 
CHP AX,KKEOP11AX 
JAE EOP 990 
lEA SI, iKIIIBUF 
ADD SI,AX 

A-210 

SAVE REGISTER 
GET EIID POSIT ION 
CHECK BUFFER END 
GOTO RETURN 
GET OFFSET OF INPUT BUFFER 
SI POINTS IIISERT AREA 
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1682 
1684 
1616 
1688 
168A 
161C 
161F 
16Sf 
1691 
1691 
1694 
1696 
1696 
1691 
1699 
169A 

169.l 
169A 
169D 
169E 
169F 
16Al 
16A2 
16Al 

uu 
16A3 
16A6 
16A9 
lOC 
UAF 
1610 

100 
1610 
1'13 
1616 
1619 
UIA 

161A 
161A 
1611 
161D 
16H 
16CI 
J6C5 
l6C6 
16C7 

aa CZ 
II Ol 
r6 Fl 
14 co 
75 Ol 
11 0001 

u Cl 

ES 169A R 
E2 Fl 

ll CO 
SE 
C3 

Al OOF5 R 
FC 
Al 
32 co 
AA 
Cl 

Al 00E6 R 
Al OOFI R 
£1 161A R 
Al 0107 It 
Cl 

Al ODEA R 
ES JOA R 
Al 0109 R 
Cl 

51 
11 03 
f6 Fl 
32 E4 
D3 06 ODEE R 
59 
Cl 

MOV 
l'IOV 
DIV 
TEST 
JNZ 
HOV 

AX, DX 
CL, IllDEX 
Cl 
Al,Al 
EOP 090 
AX,! 

1 CHECK 

EOP_090•11ov CX,AX 
EOP 100 • 

- CAll SETSPC I SET HANUlU SPACE 
LOOP EOP_lOO 

EOP_990 'xoR AX.AX 
POP SI 
RET I 

RETURN CODE ( NORI\Al 
RESTORE REGISTER 
RETURM TO CAllER 

EOPCHECK ENDP 
JINNNN<SETSPC>IININIIIIINININNIINllllllllNINlNIN■AWINlllllllllllllllll ,. . 
; • SET HANKAKU SPACE AFTER END DUA POSIT I OH 1 
;l SI• POINTS HEAD POSITION TO IE INSERT 1 ,. . 
1 ■1111<SETSPC>■1111111111111111Nlll111111111111111111i1111111111111111 
SETSPC PROC NEAR I SET SPACE CODE 

MOV AX, KKCHRSP J GET SPECIAL CHARACTER CODE 
ClD 

AL,Al 
STOSH 
XOR 
STOSI 
RET I RETURN TO CALLER 

SETSPC ENDP J 

1••··································································· ;I I 
;l PRDGRAl'I HAIIE SUIRDUTIHE llDCK ) 1 
i• SETSTRCl • 
;N SETENDCL 1 
; 1 GETCUll'I • 
JI STATUS, I ,. . 
;N FUNCTION, CALCULATE CDLUIIN POSITION I FROM PDIIITER OF INPUT IUFF.• 
JI LINKAGE, I 
;I l 
JI JHPUT1 1 ,. . ,. . 
;• OUTPUT, • ,. . 
;I RETURN CODES• NON • ,. . 
;A EXTERNAL REFERENCES 1 ,. . 
I. ROUTINES I NONE • 
;l l 
JI TAILESa a ,. . 
;l REGISTERS, AX - RESULT • 
1• All OTHERS UNCIIANGEO • ,. . 
1• CHANGE ACTIVITY, VERSION DO.OD • ,. . 
, •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1 
J 

i••·••<SfTSTRCL>••····································•·u••·····•·n• 
JI l 
J l SET START POSITION FOR DISPUY ROUllNE l 
Jl l 
1•••••<SfTSTRCL>••••••••••••••••••••••••••••••••••••••••••••••••••••u 
SETSTRCl PRDC NEAR 1 

MDV AX,UNCCA J GET START POSITION 
l'IOV UIHP,AX J SET START POINT FOR DISPLAY 
CALL GETCULH J 
l'IDV DSTRTP, AX I SET START tOlUIIH FDR DISPLAY 
RET J 

SETSTRCL EHDP 
1•••••<SETfNDCL>•••••••••••••••••••••••••••••••••••••••••••••••u•1111 ,. . 
Jl SET END POSITION FOR DISPLAY ROUTINE • ,. . 
i•••• ■ <SfTENDCl>•••••••••••••••••••••••1111111111••1■1•1■11111111•■••• 
SETENDCL PROC NE~R J 

MDV AX,KKNEDP I GU END POSITION 
CALL GETCUlH I 
HOV DENDP,AX J SET ENO POINT <COLUtVII FDR DISPLAY 
RET I 

SETEHDCL ENDP 
JIIIIM<GETCULN>••····················································· 
1l l 
JI CALCULATE COLUIIN POSITION 1 ,. . 
1•••••<0ETCULN>1••••••••••••••••••••••••••••••••••••••••••••••••111111 
GETCULH PROC HEAR J 

PUSH ex 
IIDV Cl,IHDEX 
DIV Cl 
XOR AH,AH 
AOD AX,lAU 

CL EAR AK 
GET CDLUIIN POSllJON 

POP ex 
RET I 

OETCULH ENDP 
; 1 • •• • <COCKCICl > 111•11111 llN ■ ll• ■ •••••••••••••• .. ••••••••••••n•••u11111 

I 

,. 
I• 
I l 

CODE REASO:IAOlE CHECK l 

INPUT , ll, CODE 
t,L,RAIIGE TYrE 

A-211 
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16C7 
16C7 72 
uca 1A 
16C9 DZ 
J6CA DA 
uca 10 
16CC l9 
16CD A7 
J6CE DF 
J6CF 
• 0004 
a 0001 

16CF 
16CF 53 
16D0 51 
16D1 55 
J6D2 lC DI 
1604 7Z IE 
1604 lC 04 
16DI 77 IA 
u,A lZ E4 
1,oc •E ca 
16DE n El 
UED DI E5 
16EZ ZE• SI 96 l6C7 R 

16E7 
J6E9 
16EI 
16ED 
16EF 
!6F2 
16F4 
16F4 
!6F7 
!6F7 5D 
16FB 59 
IIF9 51 
16FA CJ 
16FI 

JA Fl 
7Z 09 
JA DA 
1Z OS 
II 0000 
El OJ 

II DODI 

l6FI 
16FI IZ4F 
16FO 1251 
16FF 129F 
1701 BZFI 
1705 1540 
1705 859J 

1707 • ooo, 
• 0001 

1707 
1707 55 
1703 51 
1709 55 
170A 5C 01 
170C 7Z ZS 
l70E JC 06 
1710 77 ZJ 
1712 JZ E4 
1714 FE Cl 
1716 nu 
1711 II oz 
171A Dl ES 
171c ZE, II 
1721 JI DA 
172J 72 OE 
112, ZE, 11 

172A JI D5 
172C nos 
l72E II 0000 
1751 El OS 
17J5 

" 
" 

1753 II 0001 
l7J6 
17J6 5D 
17J7 59 
IHa 51 
17J9 cs 
17JA 
173A 
1800 
1100 

1'FI R 

1'FD R 

IX • 
1•••••<CDCHC~l>••••••••••••••••••••••••••••••••••••••••••••••••••••••~ 
-♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+++++ ♦♦♦♦♦♦♦♦♦♦♦♦+++++♦♦♦♦♦♦♦♦ 4++++ ♦♦♦♦ 
RNGTlll, 

DI 
DB 
DI 
DI 
DB 
DB 
DB 
DI 

72H 
7AH 
02H 
OAH 
JOH 
J9H 
OA7H 
ODFH 

TEN KEY SCAH coo~ 

GRAPHIC KEY SCAN CODE 

IIUMERIC CODE 

HANKAKU KATAKANA CODE 

RNGTllll, 
RtlGMAXI EQU <RNGTBLll-RNGTllll/2 
RNGHIH! EQU OIH I RANGE IIIN111UH , .................................................................... . 
CDCHCK! PROC HEAR ; 

CDl 050• 

PUSH IX I SAYE REGISTERS 
PUSH ex ,· 
PUSH BP 1 
CHP Al, RNGH!Hl I CHECK RANGE TYPE 
JC CD! 050 1 Al<RANGE HIN., THEN ERROR RETURN 
CIIP Al ,llHGMAXl 1 
JA CD! 050 J Al>RANGE MAX., THEN ERROR RETURN 
XOR AH, AH 
DEC Al 
HOY IP,AX 
SHL IP, I 
IIOV DX,HDRD PTR 

DH,ll 
CD! 050 
IL.lit 
CD! 050 
AX,'5H 

RNGTIL 11 IP l 
J GET RANGE IDH•HAX.,DL•IIIN.l 
I ! CODE •< IIAX. 
J NO,THEN .••• 
J ! CODE >= MIN. 
I NO,THEN ...• 

CIIP 
JC 
CHP 
JC 
HOV 
JIIP SHORT CD1_990 

J SET RETURN CODE INORl!All 
J GOTO RETURN 

- HOV AX,OlH • J SET RETURN CODE (ERROR) 
CD1_990,POP 

IP 
ex 
IX 

• J RESTORE REGISTERS 
POP 
PDP 
RET 

• I 
RETURN TO CALL ER 

CDCHCKl ENDP J 

1•••••<CDCHCKZ>••••••••••••••••••••••••••••••••••••••••••••••••••••••• •• • •• CODE REASDNAllE CHECK 2 !HORD) • ,. . 
1 • INPUT , IX, CODE • 
1 • Al, RANGE TYPE • 

•• • 1•••••<CDCHCK2>•••••••••••••■1111 ■111111111111■1■■■■■■■ •■■■■•••••••••• 
,+++++♦♦♦♦♦♦♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦♦♦♦+++++++++♦++♦♦+ ♦♦♦♦+++++++++♦♦♦♦♦ 

RHGTll2• 
DN 124FH J 2 BYTE HUIIERIC CODE 
DH B25BH J 
DN 129FH J 2 BYTE HIRAGANA CODE 
DH 12FlH I 
DH IJ~OH J 2 BYTE KATAKANA CODE 
DH 139JH I 

,+++++++++++♦♦♦++++++++++++++++♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦♦♦♦♦ 
RNGTILL2, 
RHGIIAX2 EQU !RHGTILL2-RHGTIL2) ✓2 
RNGIIIN2 EQU OIH J RANGE "INIIIUII !HORD TYPE> , .................................................................... . 
CDCHCK2 PROC NEAR J 

PUSH IX J SAYE REGISTERS 
PUSH ex I 
PUSH IP J 
CHP Al,RNGHIHZ I CHECK RANGE TYPE 
JC CD2 05D I Al<RANGE HIN., THEN UROR RETURN 
CMP Al, JING11AX2 I 
JA CD2.,.050 I Al>RANGE IIAX., THEN ERROR RETURN 
XOR AH,,.H 
DfC Al 
PIDY IP,AX 
HOV CL,02H 
SHL IP,Cl 
HOY DX,HORD PTR RNOTIL211Pl 
CMP IX,DX J T CODE >• "IN. 
JC CD2 050 J NO, THEH •••• 
"DV DX,RORD PTR RNOTIL211P+Zl 

CMP 
JC 
MOY 
JMP 

DX,IX 
CD2 OSD 
AX,'5H 
SHORT CDZ_99 0 

I GET RANGE IDX•IIAX,) 
J T CODE•< IIAX. 
I ND.THEN ..•• 
J SET RETURN CODE INORIIAL) 
1 GOTO RETURN 

• CDZ 050, 
- MOY AX,01H 1 SET RETURN CODE (ERROR) 

CD2 990, 
- POP 

POP 
POP 
RET 

CDCHCK2 EHDP 

CODE 

ORO 
ORO 
ENDS 
END 

IP 
ex 
IX 

• UGIN+l100H 

A-212 

I 
1 RESTORE REGISTERS 

• 
' J RETURN TO CALLER 
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•••••••••••• • • 
• NODULE t • 
• • •••••••••••• 
0000 
0000 SI 
0001 U ODO 
uo• aE oa 
1106 5a 
D017 Cl 
oooa 

ODIi 
11D1 Fl 
0019 IE 
oou Ea OOIO R 
IDDD ao Fe .. 
0010 H 2E 
0012 DA E• 
001• H 07 
0016 FE CC 
0011 ,. 16 
OOIA Ft 
oou IF 
IIIC CF 
0010 FA 
ODIE AO 1070 R 
0121 C6 06 007D 
0026 aB OE 006E 
102A n u OD6C 
IOZE El EA 
0051 FA 

R 
R 
R 

0051 a, 16 006C R 
0035 a, OE D06E R 
to3' C6 16 0070 R 
003E Et DA 
oo•o 51 
000 Bl 05 
00.5 D2 ED 
to•5 a6 co 
000 E• 61 
100 2• ,F 
ODO DA c• oo•D E6 61 
GOH 5, 
0150 El ca 
0032 

1052 
0052 II 0 
105• E6 '3 
0056 50 
0057 5a 
1051 E• '1 
005A U ED 
005C 50 
015D sa 
005E E• '1 
0060 " c• 0062 Cl 
1065 

0065 
1065 50 
IOH 55 
1065 " 0066 ll co 

oou IE CO 

DD 

OD 

J---------------------------------------------------------------1 THIS SUIROUTIHE SETS DS TO POINT TO THE IIOS DATA AREA 
l INPUT• HDHE 
I OUTPUT, DS IS SET 
J---------------------------------------------------------------ASSUME CS,CDDE,DS,DATA 
DDS PRDC HEAR 

PUSH AX 
nov Ax,,oH 
"OV DS,AX 
PDP AX 
RET 

DDS EHDP 
1--- INT 1A ----------------------------------------------------; Tl"E_OF OAY✓ SOUHD SOURCE SELECT 

THIS ROUTINE ALLOWS THE CLOCK TO IE SET/READ. 
AH INTERFACE FOR SETTING THE "ULTIPLEXER FOR 
AUDIO SOURCE IS ALSO PROVIDED 

INPUT 

I 
l 
I 
I 
I 
l 

(AH>= D READ THE CURRENT CLDCK SETTING 
RETURNS ex= HIGH PORTION OF COUNT 

DX= LOW PORTION OF COUNT 
AL = 0 IF TIMER HAS HOT PASSED 2, HOURS 
SIHCE LAST READ. <> D IF DH ANOTHER DAY 

(AHl = 1 SET THE CURRENT CLOCK 
ex= HIGH PORTIOH OF COUHT 
DX= LOW PORTION OF COUHT 

(AHi = aoH SET UP SOUHD MULTIPLEXER 
AL =(SOURCE OF SOUHD) --> "AUDIO our• DR IF l10DULATDR 

OD = 1253 CHAHHEL 2 
D1 = CASSETTE IHPUT 
02 = "AUDIO IN" LINE ON I/0 CHANNEL 
D3 = CO"PLEX SOUHD GENERATOR CHIP 

NOTE, COUNTS OCCUR AT THE RATE OF 1193130/65536 COUNTS/SEC 
(OR ABOUT 11.2 PER SECOND -- SEE EQUATES IELOWI 

1---------------------------------------------------------------ASSU"E CS,CODE,DS:DATA 
TJ"E_OF_DAY PROC FAR 

Tl• 

T2: 

n, 

TU: 

STI 
PUSH 
CALL 
C"P 
JE 
OR 
JZ 
DEC 
JZ 
STI 
PDP 
IRET 
CLI 
"ov 
"DV 
"DV 
"DV 
JMP 
CLI 

DS 
DDS 
AH,aoH 
HA 
AH,AH 
TZ 
AH 
T3 

DS 

~g~ ~~~~::~~~"?~x 
NOV TI"ER_DFL,D 
J"P T1 
PUSH ex 
"DV CL,5 
SAL AL,CL 
XCHG AL,AH 
IN AL,PORT_I 
AHD AL,100111111 
DR AL,AH 
DUT PORT_l,AL 
PDP ex 
JMP T1 

TJME_DF_DAY EHDP 

INTERRUPTS IACK ON 
SAVE SEGMENT 

AH=ao 
I MUX_SET-UP 

AH=O 
:~!~-Til'IE 
SET_TIME 
INTERRUPTS IACK OH 
RECOVER SEGMENT 
RETURN TD CALLER 
HO Til1ER INTERRUPTS WHILE READING 

GET OVERFLOW, AND RESET THE FLAG 

TOD_RETURH 
HO INTERRUPTS WHILE WRITJHO 

SET THE Til1E 
RESET OVERFLOW 
TDD_RETURH 

SHIFT PARl1 tITS LEFT 5 POSITIONS 
SAVE PARM 
GET CURRENT PORT SETTINGS 
ISOLATE MUX BITS 
COMBINE PORT BITS/PARM IITS 
SET PORT TD HEW VALUE 

1 TOD_RETURH 

------------------------------------.-------------------------;THIS ROUTINE WILL READ TI"ERl. THE VALUE READ IS RETURNED IN AX . . ------------------------------------------------- -
READ_TI11~D~ROC "it~ •oH LATCH Til1ER1 

OUT TI11_CTL,AL 
PUSH AX 
POP AX 
IN AL,TI11ER+1 
MDV AH,Al 
PUSH AX 
PDP AX 
IN AL,TI11ER+1 
XCHG AL,AH 
RET 

READ TIME ENDP 

WAIT FOR 1253 TO IHIT ITSELF 

READ 
SAVE 
WAIT 

LSI 
IT IN HIGH IYTE 
FOR 1255 TO IHIT 

READ MSI 

ITSELF 

PUT BYTES IN PROPER ORDER 

.------------------------------------------------- -;REAL_VECTOR_SETUP 

; THIS ROUTINE WILL INITIALIZE THE INTERRUPT ,a VECTOR TO 
I POINT AT THE REAL INTERRUPT ROUTINE • . -------------------------------------------------- -
REAL_VECi~;HSEIU:x PROC H~:eE THE SCAN CODE 

PUSH BX 
PUSH ES 
XOR AX,AX 

110V ES, AX 
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INITIALIZE TO POINT AT VECTOR 
SECTOR(Dl 

I 

I 

• 

• 

I 



oou II 0120 
006D 26• C7 07 0000 E 

OD7Z 43 
0073 43 
DOH OE 

0075 sa 
0076 261 a, 07 
001, 07 
DD7A 51 
0078 sa 
007C Cl 
007D 

007D 
DD7D Fl 
007E 50 
007F 53 
ooaa 51 
oou E4 61 
DD&l 50 
ooa4 
0014 24 FC 

0016 E6 61 
ooaa 51 
ooa, E2 FE 
ooaa oc oz 
ooaD E6 61 
OD&F s, 
00,0 51 
00'1 EZ FE 
00'3 0 
00,4 57 
0095 75 ED 
00,7 5a 
oo,a E6 61 
009A s, 
oo,a 51 
00,C 51 
OD7D Cl 
DO,E 

DUE 

00,E 21 co 
OOAD aE Da 
DOAZ C7 06 0120 R HF, R DOA& Al 0060 l 
OOAI C1 06 0062 R EOOO DOil CD 11 
DOil 

DOil 
0013 Fl 
0014 lE 
ODIS 50 
0016 52 
0017 ea 0000 R 
DDIA FF 06 D06C R 
ODIE 75 0~ 
aoco FF 06 006E R 
DDC4 
ODC4 al lE DDH R 1a 
ooc, 75 15 
OOCI 11 lE oo,c R OOIO 

IIOY IX,4&HW4H J POINT AT INTERRUPT 41 
IIDY WORD PTR ES1[IXJ,OFFSET KEY6Z_IHT J IIDVE IN OFFSET OF 

I ROUTINE 
IHC ax I ADD 2 TO IX 
IHC IX 
PUSH CS GET CODE SEGMENT OF 1105 (SEGIIEHT 

RELOCATEAILEI 
POP 
IIOV 
POP 
POP 
POP 
RET 

AX 
WORD PTR 
ES 
IX 
AX 

ES1[IXl,AX I IIOVE IH SEGMENT DF lDUTIHE 

~EAL_VECTOR_SETUP _______ EHDP _____________________________________ _ 

lKI_HOI5E 
1 THIS RDUTIHE IS CALLED WHEN GENERAL IEEPS ARE RE,UllED FROII 
J THE SYSTEM. 
;INPUT 

' I IX=LEHGH OF THE TONE 
cx=cOHTAINS THE FREQUENCY 

JOUTPUT 
; All REGISTERS ARE MAINTAINED. 
JHIHTS 
' AS ex GETS LARGER THE TGHE PRODUCED GETS LOIIER IM PilCH. 

!---------------------------------------------------------------
Kl HDISE PROC NEAR 

- STI 
PUSH 
PUSH 
PUSH 
IH 
PUSH 

LDOPD11 
AHD 

OUT 
PUSH 

LOOP02 1 LOOP 
OR 
OUT 
POP 
PUSH 

LOOPU1 LOOP 
DEC 
POP 
JHZ 
POP 
OUT 
POP 
POP 
POP 
RET 

AX 
IX 
ex 
Al,161H 
AX 

Al,OFCH 

D61H,Al 
ex 
LOOPDZ 
AL,2 
061H,AL 
ex 
ex 

LDDPOl 
IX 
ex 

LDDPD 1 
AX 
D61H,AL 
ex 
IX 
AX 

GET CONTROL INFO 
SAVE 

TURN OFF TIKER GATE AND SPEAKEa 
DATA 

; OUTPUT TO CONTROL 
1 HALF CYCLE TIIIE FOR TONE 
I SPEAKER OFF 
I TURH OH SPEAKER IIT 
J OUTPUT TO CONTROL 

J RETRIE11E FREQUENCY 
l ANOTHER HALF CYCLE 
; TOTAL TIIIE COUHT 
; RETRIEVE FREQ. 
l DO ANOTHER CYCLE 
; RECOVER CONTROL 
I OUTPUT THE CONTROL 

~I_HOISE ___________ ~~~~--------------------------; 
J EASE OF USE REVECTOR ROUTINE - CALLEO THROUGH 
J IHT 18H WHEN CASSETTE IASIC IS INVOKED IND DISKETTE 
; HO CARTRIDGES) 

KEYIOARD VECTOR IS RESET TO POINT TD "HEW_IHT_41" 
PLAN TD TRANSFER KIDIO 
IASIC VECTOR IS SET TO POINT TO eaa,,, 

,------------------------------------------------IAS_EHT PROC FAR 
ASSUME DS1AISO 
SUI AX,AX 
IIOV DS,AX JSET ADDRE55IHG 
IIOV KEY62 PTR,OFFSET HEW INT 41 
IIOV us1c:PTR,AX 1 5El INT U=EOID•I JX USIC 
IIOV IASIC_PTR+2,0EOOOH 
IHT IIH J GO TO IASIC 

IAS_EHT EHDP 
,--------------------------------------------------1 THIS ROUTINE HANDLES THE TIIIER INTERRUPT FRDII 
J CHANNEL D OF lHE 1253 TIIIER. INPUT FREQUENCY 15 1.1,311 IIHZ 
I AHO THE DIVISOR IS 65536, RESULTING IN APPROX. 11.Z IHTEUUPTS 
I EVERY SECOND. 
I 
I THE INTERRUPT HAHDLER IIAIHTAIHS A COUNT OF IHTEUUPTS SINCE POWEi 
I OH TIIIE, WHICH IIAY IE USED TD ESTAILISH TIIIE Of DAY. 
I IHlERRUPTS IIISSED WHILE IHlS. WERE DISAILED Alf TAKEN CARE OF 
I IY THE USE OF lIIIER I AS A OVERFLOW COUNTER 
J THE IHTERRUPT HANDLER ALSO DECREIIEHTS THE NOTDR CONTROL COUNT 
I OF THE DlSKElTE, AHO WHEN Il EXPIRES, Will !URN OFF lHE DlSKETTE 
I IIDlOR, AHO RESET THE IIOTOR RUHHIHG FLAGS 
I THE IHTERRUPT HANDLER WlLl ALSO INVOKE A USER ROUllHE THROUGH 
l INTERRUPT lCH AT EVERY TIIIE TICK. THE USER IIUST CODE A ROUTINE 
I AHO PLACE THE CORRECT ADDRESS IH lHE VECTOR TABLE. 
1---------------------------------------------------ASSUIIE DS•DATA 
TIKER...lHT PROC FAR 

STI 
PUSH 
PUSH 
PUSH 
CALL 
IHC 
JHZ 
INC 

Cl1P 
JHZ 
CIIP 

OS 
AX 
DX 
DDS 
TIIIER_LOW 
H 
TIIIER_HIGH 

g11u_HIGH,UIH 

TIIIER_LOW,OIOH 
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J INTERRUPTS BACK OH 

J SAVE IIACHIHE STATE 

IHCREIIEHT TIKE 
!EST DAY 
IHCRlllEHT HIGH WORD OF TIKE 
TESl_DAY 
TEST FOR COUNT EqUALLlHG 24 HOURS 
DISKETlE.,_CTL 
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IODI 75 GD 

IODJ 21 co 
0005 AJ 006E R 
OOD& AJ OOIC R 
00D1 c, 06 0070 • 11 

ODED 

DIEi FE OE 0040 R 
oaE4 75 09 
00£6 10 2, OOJF R FO 
oon II II 
oaED E6 F2 
OOEF CD IC 

Olfl 10 20 
OOFl E6 20 
OGF5 5A 
Olf6 s1 
DOF7 IF 
oars CF 
OOFI 

oon 
tan JC 01 
OOfl 74 ID 
OOFD JC ID 
IOff 7406 
1101 U 0063 R 

0104 CD '8 
0106 
0106 CF 
1107 
1107 10 IE I017 It 04 
IIGC CF 
GIGO 
010D F6 06 0017 R °' 1112 74 F2 

0114 C6 06 0017 R 00 
0119 IE 
OIIA 07 
Olli IE 
UIC OE 
011D IF 
011E IE 0138 • 0121 19 OOOE 90 
0125 n ca 
0127 U 04 
1129 CD 79 
0121 .. 
112C E2 F9 
012E ea !CID 
Olli CD 79 
0153 lF 

115' Ea IOU It 
0137 CF 

Olli 
1151 4C 4F 41 44 20 22 

43 41 53 31 34 22 
2C 5Z 

• ODIE 
0146 
DllD 
0300 

,------ JHZ 
TINER 
SUI 
110Y 
NOY 
NOY 
TEST 

TS I DISKETTE_CTL 
HAS GONE 24 HOURS 

1------

AX.AX 
TlNER_HIGH,AX 
TU1ER_LOW, AX 
TINER_OFL, 1 

FDR DISKETTE TINE OUT u, I LOOP TILL ALL OVERFLOWS TAKEN 
DEC 
JHZ 
AND 
11DY 
OUT 
INT 

I CARE OF 
NOTDR_CDUHT 
T6 I 
11DTOR_STATUS,OFOH 
AL,FDC_RESET I 
HEC_CTL,AL 1 
!CH I 

; 

RETURN IF COUNT HOT OUT 
l TURN OFF 110TOR RUNNING IITS 
TURN OFF 110TOR, DO HOT RESET 
TURN OFF THE NOTOR 
TRANSFER CONTROL TO A USER 
ROUTINE NOY 

OUT 
POP 
POP 
POP 
IRET 

AL, EDI 
020H,Al 
DX I END GF INTERRUPT TO IZ5t 

AX 
OS 

lINER_IHT EHDP 
RESET NACIIIHE STATE 
RETURN FRON INTERRUPT 

FDC 

;------------------------------------------------------------------1HEW_IHT41 
I THIS ROUTINE IS THE INTERRUPT 41 HANDLER WHEN THE NACHINE IS 
I FIRST POWERED OH AND CASSETTE USIC IS GIVEN CONTROL IT 
I HANDLES THE FIRST KEYSTROKES ENTERED FRON THE KEYBOARD AND 
i PERFORMS ftSPECIALft ACTIONS AS FOLLOWS: 
I IF CTRL-ESC IS THE FIRST SEQUENCE "LOAD CASl:,R• IS 
l EXECUTED GIVING THE USER THE ABILITY TO IODT 
l FRON CASSETTE 
I AFTER THESE KEYSTROKES OR AFTER ANY OTHER KEYSTROKES THE 
I INTERRUPT 48 VECTOR IS CHANGED TO POINT AT THE REAL 
; INTERRUPT 41 ROUTINE. 
,------------------------------------------------------------------HEW_INT_48 PROC FAR 

Ct'IJt AL.1 
JE ESC_KEY 
CNP Al,29 KEY! 
JE CTRL_KEY I 

IS THIS AH ESCAPE KEY! 
JUNP IF Al=ESCAPE KEY 
ELSE, IS THIS A CONTROL 
JUMP IF AL=COHTROL KEY 
; OTHERWISE, INITIALIZE 
INT 41 VECTOR 

CALl REAL_VECTOR_SETUP REAL 
INT 

ESC_ONLYiRET 

CTRl_KEY~R 

IRET 
E5C_KEY: 

41H 

D_FLAG,04H 

; 
I PASS THE SCAN CODE IH AL 

I RETURN TO INTERRUPT 41N 

TURN OH CTRL SHIFT IN KI_FLAO 
RETURH TO IHTERRUPT 

TEST 
JE 

KI_FLAG,O\H HAS CONTROL SHIFT OCCURED? 
ESC ONLY , HO, ESC ONLY 
HAS-OCCURED, PUT "ESSAGE IH BUFFER FOR CASSETTE ; CONTROL ESCAPE 

I lDAD 
~3~H ~:-FLAG,O 
POP ES 
PUSH DS 
PUSH CS 
POP DS 

I ZERO OUT CONTROL STATE 

INITIALIZE ES FOR BIOS DATA 
SAYE OLD DS 
POINT OS AT CODE SEGHEHT 

"OY SI,OFFSET CAS LOAD; GET MESSAGE 
NOY CX,CAS LENGTH- ; lEHGTH GF CASSETTE "ESSAGE 
XOR Al(,AX -

T_LDOP: HOY Al,[SII 
!HT 7 9H 
INC SI 

~~~p ix~~g:DH 
INT 79H 
POP DS 

; GET ASCII CHARACTER FROH HESSAGE 
l PUT IN KEYBOARD BUFFER 

I RETRIEVE BIOS DATA SEGNEHT 
1---------------------------------------------------------------
;•••HOTE••· 
I IT IS ASSUMED THAT THE LENGTH OF THE CASSETTE "ESSAGE IS 
l LESS THAH OR EQUAL TO THE LEHGTH OF THE BUFFER. IF THIS IS 
· HOT THE CASE THE BUFFER Will EVENTUALLY CONSUME MEMORY. 
i------------------------------------------------------------------

CALL REAL_YECTOR_SETUP 
IRET T 1------ MESSAGE FOR OUTPUT WHEH COHTltOl-ESCAPE IS ENTERED AS FIRS 

l KEY SEQUENCE 
CAS LOAD LAIEL IYTE 

- DI 'LOAD •cAs1,•,R• 

EQU t - CAS_lOAD 
EHDP 

IEGIN+300H 
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······••1001•• ••••••••••••• • • • NODULE 10 • 
• • ............... 
••••••••••••• 

1••········ .. ··············· .. ···· ............................................ . , . 
1• PROGRA" HA"E • RAS.AS" ,. 
1• DESCRIPTIVE Hl"E = POWER OH SELF TEST , . 
•• FUNCTION = POWER ON SELF TESTS <POSTS) ,. 
1 • NOTES : NOHE ,. 
,, DEPENDENCIES • NOHE ,. 
•• RESTRICTIDH = NOHE ,. 
1• PROGRA" TYPE= PROCEDURE ,. 
,. PROCESSOR= aoaa ,. 
•• NODULE SIZE= VALUE OF LAIEL "POST_EHD" ,. 
•• ATTRIBUTES = SERIALLY RE-USABLE 
:• 
1• LINKAGE: RESET_FLAO 1 ,. IOOO 

IZH 
HIZ 
4lZ1 

POST - POWER OH EHlRY 
1 POST - •CTRL•••ALT•••DEL• E11TIY 

POST - •tTRL•+•ALT•+•INS• EMTIY 
DIAG. CARTRIDGE ENTRY 

I• ,. ,. 
, • INPUT = NOHE ,. 
l • OUTPUT : HOHE 
'. , • EXIT-NORIIAL = ,. INT It TO IOOT LOADER, OR 

INT &I TO DIAG. CARTRIDGE, 01 ,. JNP <FAR IHDIRECTI TO PCj• CARTRIDGE ,. 
; • EXIT-ERROR : NORNll "ODE, ,. ,. 
'. '. 

JNP IHEARI TO E.)l!G OR SAIIE AS EXIT-NOllllAL 
SERVICE "ODE• 

JNP INEARI TO E_NSG 

1• EXTElNAL REFERENCES 1 CRTC PARAIIEIER TAILE 
; . 
I• 
I• 

OISKETTE OIIVE PARII. TAILE 
1 EXTENDED SCAN CODE TlllE 

1• EXTERNAL ROUTINES= ,. DDS I SET DS AS 41N SUIIOUTIKE 
READ_HALF_IIT , CASSETTE SUIROUTIHE ,. ,. ,. ,. ,. ,. 

SEEK SEEK SUHOUllHE 
VIOEO 10 !HT IIH 
DISlETTE_IO I INT llH 
KEYIOARD_l0 1 !HT 16H 
IOOT_STRAP 1 !HT UH 

1• DATA AREA = ••••• , a1aa INTERRUPT LOCATIONS 
'. ,. ,. ,. 

OOllO TEMPORARY STACK AREA DURING POST 
00400 1 ROIi 1105 DATA AREA 
00501 1 EXTRA DATA AREA 

1• CONTROL ILOCKS = I000-7 
uoa-F RS-2l2C ADAPlER ADDIESSES 

PllHTER ADAPlER ADDRESSES 
!HSTALLEO HAIDWARE 

,. ,. 
'. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. 
I• ,. ,. ,. 
I W ,. 
1• TAlllS • ,. 
'. I W ,. ,. 
I• ,. 

USAILE NE"ORY SIZE IH l IYTE5 
REAL "EMORY SIZE INK IYTES 
KID IUFFER HEAD POINTER 
Kl~ IUFFER END POlHlER 

1 DISKETTE SEEl STATUS 

, .. 10-1 
0041 l-4 
10415-6 I 

DOHA-I 
OOHC-D 
004lE 
114'2 
11\U 
00472-l 
00474-7 
00478-1 
I0'7C-F 
00410-S 
00414 
01505 
IOSU 
10702 

1 CURREHT PAGE IEIHG DISPLAYEQ 
CASSETE LAST lHPUT VALUE 
WAR" START lHDIClTOR 

1 DISKETTE SCIACH PADS 
PRIHTEl Tl"EOUT VALUE 
RS-Zl2 Tl"EOUT VALUE 

1 llD BUFFER POINTERS 
1 IHTERRUPl HAPPEHD flAQ 
1 "FG CHECK POIHT VALUE 
1 POST ERROR VALUE 
1 DISKETTE DRIVES' CONFIGURATION 

sx-oa DATA 
• 

ZI 
z...z. ZT I IUNCH DA TA zz • 
EXI I " 
SYJTU I sx-11 DATA 
PPD I PRINTER DATA 

, ......................................................................... . 
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.... CODE SEGIIENT PUILIC • ASSUIIE CS•CODE,DS•AISl,ES1NOTHINO,ss,STACl 

PUILIC POST, POST END 
PUILIC RESET,Dll~DU1111Y_RETURN,PRT_HEX,IEEP,VECTOlt_TAllE 

EXTRN DDS,NEAR 
EXTRN =~:~7=:~~-IIT1HEAR EXTRN 
EXTRN PRINT_SCREEN,FAR I INl O,H 
EXTRN nnu INT,FU I UH 
EXTRH U IN'f,FAR I ttH 
EXTRN DIJl INTrFU I OEH 
EXTRH YIDEij I01NEAR l IOH 
EXTRH EQUIPliEHTrFAR I llH 
EXTRN nEnORY SIZE_DETERnINE,FAR I 12H 
EXTRN DISlET'fE_IO I FAR l 13H 
FXTRN 15232 IO•FAR I 14H 
EXTRN CASSETTE_I01FAR I 15H 
EXTRH lEYIOARD I01FU I UH 
EXTRH PRIHTElt_TO I FAR I 17H 
EXTRH BAS ENT, FAR I 11H 
EXTRH IOOT_STRAP,NEAR I UH 
EXTRH nnE OF DAY• FAR I IAH 
EXUH VIDEij PiRnSrlYTE I lDH 
EXTRH 

:~~~li,~~!RIYTE I lEH 
EXTRH l 41H 
EXTRN ~nh~~}/AR I 41H 
EXTRN l OH 
EXTRH lUFDnr FAit l 71H 
EXTRN IUFFER_tUEIK01FAlt l 7'H 

"" = "" 
POST lAIEl FAit 
IEGlN EIU • I 
,------------------------------------------------------------------1 IETURH POINTERS FOR RTHS CALLED IEFOIE STACK INITIALIZED , 
,------------------------------------------------------------------,----- DISAllE nEnORY REGISTER DECODERS AND ENABLE v1An1 DECODER 

.... 11 Zt DI 001H START REG ADDR 

I 

I 

• 
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OOQI 60 
0002 OA 
0003 00 
ooo• 00 
0005 00 
0006 00 
0007 00 
0001 00 
000, 00 
OOOA 00 

0001 a7 oooc 00 
OOOD 008' • 
OOOF 00 
0010 23 
0011 01 
0012 IC 
0013 0019 R 

0015 110 
oou 00 
0017 1, 
00111 110 
0019 10 oou 110 
ODIi aa 
OOIC aa 
ODID 9E 
OOIE aa 
OOIF ao 
0020 10 
0021 aa 
0022 aa 
002l 00 
002• 110 
0025 10 
0026 ao 
0027 ao 
0021 10 
0029 ao 
002A 00 
0021 110 
DD2C ooac • 
OOZE ae 
002F 00 
0030 01 
0031 DO 
0032 0177 R 

0034 OIU l 

0036 oa 
OOH '3 
0031 01 
0039 AO 
003A OIFD R 
003C 01 
003D '3 
OOH 01 
003F A4 

0040 OIFD W 
0042 oa 
0043 63 
oo•• 01 
0045 u 
004' OIFD • oo•a oa 
000 ,3 
000 01 
000 AC 
oo•c OIFD R 

004E OZOE • 
0050 ODCE R 
0052 ODCE • 0054 ODA7 R 

0056 20 .. •z 
0059 45 5Z 52 4F 52 
OOSE 41 
005F 42 
ouo 43 
OHi .. 
0062 45 
0061 46 
006• 47 
0065 .. 
0066 •A 
0067 " 00611 4c 

00'9 

006' EF 
oou F7 

1-----

,-----

1-----
z..• 

DI 
D1 
01 
DI 
01 
DI 
OB 
DB 
DB 
DI 

060H 
10 
OOOH 
OOOH 
OOOH 
OOOH 
OOOH 
OOOH 
OOOH 
OOOH 

DB 017H 
DB OOOH 
OW LO_! 

EHAILE USE RO" 
DB OOOH 
DB DZ3H 
DB I 
DB OICH 
DW LD_2 

DECODER 

, "ASK DAU 
I PARA"ETER LEHGTH 
I 01 - CARTRIDGE RO" Z <D1000-) 
I 02 - CARTRIDGE RO" l (DIDOO-) 
l 03 - CARTRIDGE RO" 4 (EOOOO-) 

04 - CARTRIDGE RO" 5 (EIDOO-) 
05 - CARTRIDGE RO" 6 (FOOOO-) 

1 o, - CARTRIDGE RO" 7 !FIIOO•> 
1 07 - lAHJI RO" 
1 DI - PROGUMULE RA" 

I 
I 
l 

09 - VRA"l 111001-IFFFF) 
DA - VUNZ 

RETURH ADDR 

5 TART REG ADDR 
NA5l DATA 
PARA"ETEl LEHGTH 
OD - IASE RO" CEIIOl·FFFFF) 

; RETURN ADDR 
IHITIALIZE 110 REGISTER DECODERS 

DB OaDH 
DB DOOH 
DB ZO 
DI OIDH 
DB OIOH 
DI Q&OH 
01 oaoH 
DI a&OH 
DI 09EH 
DB OIOH 
DI OIOH 
DB OIOH 
DI OBOH 
DI O&OH 
DB OOOH 
DI OIDH 
DI OIOH 
DI OBOH 
DI OBOH 
DI OIOH 
DI OBOH 
DI OOOH 
DI O&OH 
OW LO 

DISABLE SX-03 DECODER 
DI OBEH 
DI DDOH 
DI I 
DI HOH 
OW lll 

; START REG ADDI 
; "ASK DATA 
I PARA"ETER LEHGTH 
, ao - 1259 PIC cs (20H-27H) 
1 &I - 8253 PIT CS (OH·OH> 
l IZ - IZH PP! CS !60H-'7H> 
I 13 - H"I CTRL CS (AOH-A7H) 
l 14 - SOUHD CHIP CS !CIH·C7HI 

as - UPD765 FOC cs (FDH-F7H) 
16 - JOYSTICK READ (2DDH-207H) 
17 - JOYSTICl WRITE <2DOH-207H) 

I aa - PARALLEL PRIHTR<l7&H·llFH) 
; ., - 1250 corv, PMT (ZFIH-ZFFH) 
; IA - 46505 CRTC (3DOH•l07Hl 
I &I - RESERVED 
; 
l . 

ac - PCJR VGA ODAH) 
ID - HATIYE VGA (lDAH) 
IE - EXT. VGA ClDDH> 

1 &F - LIGHT PEH GATE (3DAH,lDEHl 
I 90 • CRTICPU PAGE REG 2 (lO,H) 
I 91 - CRT/CPU PAGE REG <lDFH) 
1 92 - "ODEN CTRL REG ( lFIH· 3FFH) 
l 93 - EXTERHAL IUS COHTROl REG 
l RETURH AODR 

5 TART REG ADDl 
"ASK DATA 
PARANETER LENGTH 
IE· SX·ll EXT. VIDEO 

RETURH ADDR 
llDDIU 

,------------------------------------------------------------------21 DW l ll ; RETURN ADDR OF ROS CHECKSIJII TEST 
1-----------------------------------------------------------------,----- ALLOCATE PROGRA191AILE RAN 

DI OOIH 
DI 063H 
DI I 
DI OAOH 
OW NCONF3 
DI ODIH 
DI 063H 
DI I 
DI OUH 

START REG ADOR 
IIASK DATA 
PARA"ETER lEHGTH 

1 (00000-IFFFF) 
RETURN ADOR 

I START RED ADOR 
IIASl DATA 
PARANETER LENGTH 

I (20001-3FFFF) 

DW I\COHF3 l RETURH ADDR 
DI DO&H I START REG ADOR 
01 063H I IIASK DATA 
DI I I PAUNETER LEHGTH 
DI DAIH I 1400I0-5FFFF) 
OW "CONF3 l RETURN ADDR 
01 IOIH I START UG ADDl 
DI 063H NASK DAU 
01 I PARA"ETER LENGTH 
DI DACH UD100·7FFFF> 
DW "COHFl ; RETURN ADDR 

1-------··--------·----------------··-··--·----·-·----·--···----·-· ZZ OW LU ; RETURH AODR DF 2l RAIi TEST 

1------------------------------------------------------------------Elt,.O DW OFFSET EIO I RETURN ADDR OF £....IISG 
OW OFFSET EIO 1 • 
OW OFFSET TOTL TPO I • 

,----------------------------------------1 "ESSAGE AREA FOR POST 1 

1----------------------------------------
Fll DI ' U • 1 "ENORY SIZE PRDPll'T 
ERROR ERl DI 'ERROR' 1 GENERAL ERROR PRO"Pl 
IIEN_ERR DI 'A' : "ENORY ERROR "ESSAGE 
KEY ERR DI •I' KEYi OARD ERROR IIESSAGE 
CASS_ERR DI 'C' CASSETTE ERROR NESSAGE 
CONI_ERR DI 'D' SERIAL PORT ERROR MESSAGE (2FXH) 
CON2 ERR DI • E' SHI AL PORT ERROR "ESSAGE <lFXHl 
RONltRR DI 'f' OPTIONAL GENERIC 8105 RON ERROR 
CAR _ERR DI '0' CU!RIDGE ERROR "ESSAGE 
DISK ERR DI •H' DISKETTE ERROR "ESSAGE 
PRT fRR DI 'J' PAURELL PRINTER ERROR "ESSAGE 
KFHl_ERR DI 'l' KAHJI-FONT RO" ERROR NESSAGE 
INYC_ERR DI 'l' INVALID C°"IIHATION OF CARTRIDGE 
I 
INASKS LABEL IYTE 

DI 
DI 

OEFH 
OF7H 
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I INTERRUPT NASlS FOR 1259 
I IHTERRUPT COHTROLLER 
1 NODH I RS232C INTR IIASlt 
I RS232C IHTR IIASK 
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OHi 
IIU 

OHi 
OHO 
006F 
I071 

0072 
0074 
007' 
0078 
007A 

007C 
DOH 
ooaD 
OOBJ 
0066 
ODU 

DOBC 
DOIE 
10,0 

n,z 

1195 
IOU 
nu 
one 
IUE 
DUO 
OOA2 
IDAS 
DDU 
DDAB 
00., .... 

IUC 
OIAE 
ODAF 
DOIi 
IOIJ 
0115 
0017 
0018 
oou 
DOIC 
IOIE 
ooco 
DDC2 
ooc, 
DDC. 
IDC7 

uc, 
DDCI 
OICO 
DOCE 
DODO 
OODl 
DID4 
110, 

uoa 
DIDI 
DDDC 
DDDE 
ODEI 
DDE2 
IOE4 
DOH 
DDE& 
oou 
OOEC 
OOEE 
ODFI 
OOF2 
OOF4 
ODF6 

10 00 
U AO 
E4 AO 
FA 

IO FF 
H 10 
ID II 
E6 11 
u 12 

ac ca 
IE OD 
IC OOOt I 
E9 O'CA R 
E9 D~CA R 
E9 14CA R 

ID 10 
E6 AO 
E4 AO 

18 217F 

It 0014 
02 C4 
E6 Cl 
£2 FA 

10 AO 
u F2 
IA DJOA 
Et 
ID °' EE 
IO IZ 
EE 

14 DS 
9E 
7J ,c 
75 4A 
71 0 
79 46 
9F 
II 15 
DZ EC 

7J JF 
II 0 
DD ED 
71 J9 
32 E4 
9E 
76 34 

71 32 
7A JD 
9F 
II 15 
D2 EC 
72 2, 
DD E4 
70 2S 

II FFFF ,, 
IE D& 
&C DI 
IE C3 
ac ti 
IE DI 
IC DZ 
II E2 
II Et 
U F5 
U FE 
73 07 
B C7 
75 17 
Fl 

1=----=--:z:z=======~=====================:====================== 
I POST ENTRY POINT , 
,=========-====================================================== RESET LAIEL FAR 
START1 

,----------------------------------------------------------------' SETUP 
I DISAILE H"I I "ASKABLE IHTS, CLEAR "EHORY "APPINO, , 
I ENABLE IASE ROH, AHO SET UP I/0 HAPPING , 
1----------------------------------------------------------------"ov Al,O DISABLE HHI 

OUT HHI PORT,Al 
IN Al,HHI PORT RESET N"I FIF 
CLI - DISABLES "ASKAILE INTERRUPTS 

AL.OFFH 
"FG_pORT,Al 
Al, 0 
HFG_PORT+l,AL 
HFG_PORT+2,Al 

HOV AX,CS 
NOY SS,AX 
HOV SP,OFFSET 20 

I SENO 'ff' TO HFO_TESTER 
I 
I CLEAR HFG_PORT 11 & 12 
I 
I 

SET UP STACK SEGHENT & POINTER 

JMP S&SETJ CLEAR HEHORY HAPPING 
LO_l, JHP S&SETJ ENABLE &ASE ROH DECODER 
Lo_z, JHP S8SETJ I SET UP I/C REG DECODER 
,----------------------------------------------------------------' SETUP 
I DISABLE NMI, HASKAILE INTS, SOUND CHIP, AND VIDEO. 
I TURN DRIVE O MOTOR OFF. , 
,----------------------------------------------------------------LC• HOV Al, 0 DISULE NHI 

Ur 

OUT HHI_PORT,Al 
IN Al,HHI_PORT 

MOY 

HOV 
ADD 
OUT 
LOOP 

AX,Z07FH 

CX,.lt 
AL.AN 
[~D_CTL,Al 

RESET "Ml FIF 
DISABLE ATTENUATION IN SOUND CHIP 
REG ADDRESS IN AH, ATTENUATOR OFF 
IN Al 
4 ATTEHAILE 
COHIIHE REG ADDRESS AND DATA 

~s~ ~~c~grf~:~LE+FDC,R~~~~LE'TI~~= DRIVE O MOTOR OFF, 

~~v ~~: ~~•-en , ~~~~\g:T~o'~~~~P~o=~~oL 
HOV Al,4 SET VGA RESET REG 
OUT DX,Al SELECT 11 
IIOV Al• 2 SET SYHC RESET 
OUT OX,Al I RESET VIDEO GATE ARRAY 

,----------------------------------------------------------------
' TEST 1 • 
I aoaa PROCESSOR TEST 
I DESCRIPTION 
I VERIFY aoaa FLAGS, REGISTERS, AND CONDITIONAL JUMPS 
; IIFG ERROR CODE= 0001 ,-----

=-----

L2, 

HOV 
SAHF 
JNC 
JHZ 
JHP 
JHS 
LAHF 
MOY 
SHR 

JNC 
HOV 
SHL 
JNO 
XOR 
SAHF 
JaE 

AH, ODSH 

l4 
l4 
l4 
l4 

CL,5 
AM,CL 

l4 
Al,40H 
Al,l 
u 
AH,AH 

L4 

; SET SF, CF, ZF, AND AF FLAGS ON 

GO TO ERR ROUTINE IF Cf HOT SET 
GO TO ERR ROUTIHE IF ZF HOT SET 
GO TO ERR ROUTINE If PF NOT SET 
GO TO ERR ROUTINE IF SF HOT SET 
LOAD FLAG IMAGE TO AH 
LOAD CHT REG WITH SHIFT CNT 
SHIFT AF INTO CARRY &IT POS 

GO TO ERR ROUTINE IF., NOT SET 
SET THE OF FLAG ON 
SETUP FOR TESTING 
GO TO ERR ROUTINE IF OF NOT SET 
SET AH : 0 
CLEAR 5F, CF, ZF, AND PF 
GO TO ERR ROUTIHE If CF ON 
GO TO ERR ROUTINE IF ZF OH 

L4 GO TO ERR ROUTIHE IF SF OH 
JS l4 ; GO TO ERR ROUTINE IF PF OH 
JPHF LOAD FLAG IMAGE TO AH 
LAV CL,5 LOAD CHT REG WITH SHIFT CHT 
HO AH,Cl SHIFT 'AF' INTO CARRY IIT PDS 
S~R l4 GO TO ERR ROUTINE IF OH 
iHL AH,1 I CHECK THAT 'OF' IS CLEAR 
JO l~ ; GO TO ERO. ROUTINE IF OH 

READ/WRITE THE aoaa GEHERAL AND SEGMENTATION REGISTERS 

w~~~ All ~~~~~F:~~ ZEROEs;sSETUP ONE'S PATTERN IH AX 
STC 
MOY 
HOV 
MOY 
HOV 
IIOV 
HOV 
HOV 
IIOV 
IIOV 
IIOV 
JNC 
XOR 
JHZ 
CLC 

DS,AX 
IX,DS 
ES, IX 
CX,ES 
SS,CX 
DX,SS 
SP,DX 
IP,SP 
51,IP 
Dl,SJ 
l3 
AX,DI 
l~ 

A-220 

; WRITE PATTERN TO All REGS 

PATTERN IUKE IT THRU All REOS 
NO -GOTO ERR ROUTINE 

• 

I 

tUSEULII 

I 

I 

• 



OOF7 
OOF9 
OOFI 

OOFO 
OOFF 
0101 
0103 

0105 
010, 

0106 
010a 
OIOA 
OlOC 
OIOE 
0110 
0112 
0114 
0116 
011a 
OIIA 
OllC 
GllE 
0120 
0122 
012~ 
0126 

012, 
012c 
012E 

OIZF 
0131 

0133 
0135 
OIS7 
OISA 
01)D 
OllF 
OHi 
01•• 
0145 
OH7 
OH& 
OHi 
014C 
0140 

014F 
OU2 

0153 
0155 
0157 
0159 
015A 
015C 
0150 
015F 

0161 
0164 
0165 
0167 
OIU 
ou, 
0161 
016C 

0160 
OUF 
0171 
OlH 
ft 77 

0177 
0179 
0171 
D17E 

El El 
QI C7 
H 09 

10 00 
E6 11 
10 01 
E6 12 

F4 

10 FE 
E6 10 
10 a, 
E6 63 
21 co 
u C4 
E6 60 
E4 60 
E6 u 
E4 61 
lA C4 
75 06 
FE C~ 
75 EE 
El 05 
13 02 
E9 ODS2 l 

u OlDF 
10 11 
EE 

10 OD 
E6 '1 

10 FD 
E6 10 
1B DOOi E 
19 0010 
3Z H 
IA C4 
u OlD4 
EE 
FE C4 
42 
ZE, IA 07 
EE 
H 
E2 Fl 

IA OlDA 
EC 

II 15 
32 E• u C4 
EE 
3Z co 
EE 
FE C4 
E2 Fl 

IA UDD 
EC 
u D4 
EE 
EE 
ao 01 
EE 
EE 

IC ca 
IE 00 
IC 002E R 
E, o•cA R 

IQ FC 
E6 I 0 
DA EOOO 
IE DA 

JIIP l2 u, OR AX,D1 ZERO PATTERN "AKE IT THRU? 
JZ l5 YES -GOTO NEXT TEST 

L4, IIOV Al,O IIFG ERROR CODE: 0011 
OUT 11FG_PORT+l, Al 
IIOV A\.,1 
GUT IIFG_PORT+2,Al 

HLT I HALT 
L51 

J----------------------------------------------------------------1 TEST 2 
1 1255 IHIT!ALIZATIOH AHO TEST 
I DESCRIPTIOH 
1 FIRST INITIALIZE 8255 PROG. PERIPHERAL INTERFACE. 
1 PORTS AU ARE LATCHED OUTPUT IUFFElS. C 15 INPUT. 
I 11FG ERROR CODE : 0002 

1 

,------------------------------------------------------------

L71 

LI• 

"OV AL,OFEH I SEND 'FE' TO "FG_TUTEl 
OUT "FG_PORT ,AL I 
IIGV Al, IIOOE_l255 
OUT CIIO_PORT ,AL 
SUI AX,AX 
IIOV AL,AH 
OUT PORT_A,AL 
IH AL,PORT_A 
OUT PORT 1,AL 
IN AL,PDRT_I 
CIIP AL,AH 
JHE l7 
IMC AH 
JHZ L6 
JIIP SHORT LI 
IIOV IL,OZH 
JIIP E_IISG 

IIOV 
PIOV 
OUT 

DX,PAGREG 
AL, IIH 
DX,AL 

CONFIGURES I✓O PORTS 
TEST PATTERN SEED: 1001 

WRITE PATTERN 10 PORT A 
REAO PATTERN FRO~ PORT A 
WRITE PATTERN TO PORT I 

I REAO OUTPUT PORT 
I OATA AS EXPECTED! 
I IF HOT, SOPIETHING 15 lllONO 
I 11AKE HEW DATA PATTERN 
I LOOP l!LL 255 PATTERNS DONE 
; CONTINUE IF OOHE 
I SET ERROR FLAG UH•II NOW) 
I GO ERROR ROUTINE 

PAGE l 

"av AL,000011011 I INITIALIZE OUTPUT POllS 
OUT PORT_l,AL 

i---------------------------------------------------------------• PART l 1 
; SET UP 46505 AKO VIDEO GATE ARRAY TO GET IIEIIORY IIORUNG , 
.---------------------------- -- ----- ---------------------

u, 

PIDV AL,DFDH I SEND 'FD' 10 IIFG_TESTER 
OUT "FG PDRT,AL ; 
PIDV IX.OFFSET VIDED_PARPIS ; POINT TO 0515 PARIIS 
"DV ex. 16 ; SET PARPI LEN 
XOR AH, AH AH IS REG I 
PIDV AL,AH GET 0505 REG I 
110V DX, CRT_CTL SET ADDRESS OF 0515 
OUT DX,AL 
IHC AH 
IHC OX 
PIDV AL,CS,tlXl 
OUT DX,AL 
IHC IX 
LOOP L9 l 

HEXT REG VALUE 
POINT TD DATA PORT 
GET TABLE VALUE 
OUT TD CHIP 
HEXT IN TAILE 

1----- START VGA WllHOUT VIDEO EMAILED 

LU, 

Lil, 

~~V ~~:~~A_CTL 

110V 
XOR 
PIOV 
OUT 
XOR 
OUT 
INC 
LOOP 

KOY 
IN 
"DV 
OUT 
OUT 
PIOV 
OUT 
OUT 

KOY 
110V 
PIOV 
JPIP 

Cl,5 
AH,AH 
Al,AH 
DX,AL 
AL,AL 
DX,AL 
AH 
LIO 

DX,VGA_CTL E 
Al,DX -
A.l ,4 
DX,Al 
DX,Al 
Al,1 
DX,AL 
DX,Al 

AX,CS 
SS,AX 
SP.OFFSET 
SISETJ 

z_o 

l SET ADDRESS OF VGA 
l BE SURE ADDR✓DATA FLAG IS 

IN THE PROPER STATE 
I OF REGISTERS 
AH IS REG COUNTER 
GET UG I 
SELECT IT 
SET ZERO FOR DATA 

l NEXT REG 
l 

I 

' I ENAILE EXT. VIDEO CLOCK 
I 
l 
I DISAILE EXT. VIDEO PROCESSOR 
I 
I 

SET UP STACK SEGPIENT I POINTER 

DISABLE SX-03 DECGOER 

1----------------------------------------------------------------l TEST 4 
I PLANAR IOARD ROS CHECKSUPI TEST 
I OESCUPTION 
I A CHECKSUPI TEST IS DOHE FOR EACH ROS PIOOULES 
I OH THE PLANAR IOARD. 
I KFG ERRGR CODE' 0007 IIOOULE AT ADDRESS EQOQG.H ERROR 
I oooa PIODULE AT ADDRESS EIOODH ERROR 
I OOOl IIDDULE AT ADDRESS FOOODH ERROR 
I 0014 PIODULE AT ADDRESS FaOOOH ERROR 1 

1----------------------------------------------------------------KOV AL,OFCH SEND 'FC' TO KFO_TESlER 
OUT IIFG_PORT, AL 
PIOV DX,OEDODH 
PIOV DS, DX 

SET OS TO EOOOH 
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01&0 
0112 
0115 
0111 
Ol&A 
011C 
Ulf 
0192 
1194 
01'5 
01'1 
019A 
0191 
ouc 
01'D 
IIAO 
ouz 
OUl 
OIU 
IIA9 
OUI 

IUD 
OIAD 
OUF 
0111 
0112 
ll14 
OIH 

1117 

0117 

0117 
011, 
0111 
011D 
OIIF 
OICI 
010 
IICS 
OIC7 
OIC9 
OICC 
OICE 
DIDO 
OIDZ 
110, 
010, 
DIDI 
01D1 
OIDC 
OIDE 
OIEO 
DIEZ 
OIE4 
OIU 
OIE7 
OIEl 
DIEC 
IIEF 
OIFI 
llflft 
UH 
IIFI 

ll f6 
IC 003' R 
19 ,UOO 
El 23 
7" u. 
II OOOS 
10 ff FD 
7" OF 
43 
10 FE Fl 
7' o, 
43 
43 
43 
IO FE EO 
7' II 
43 
E9 0D32 R 
10 C6 01 
75 Dl 
El 0A 

ID II 
DZ 04 
0 
E2 fl 
0A co 
Cl 

nn 
E6 1D 
33 DI 
IE DI 
33 F6 
E4 6Z z, 01 
75 oz 
13 01 
la SHA 
19 04 
El 00 
El 00 
8114 
31 CZ 
7' OE 
F7 DO 
19 04 
El 00 
El DI 
II 14 
31 CZ 
75 10 
43 
13 C4 06 
IC DI 
IO C4 ZI 
IE DI 
IO FC 60 
7Z 03 
U C3 
U 60 

IIFl U 9'CA R 
tlFD 

XOR Sl,Sl ; SET OFFSET 
110V SP.OFFSET Zl I SET UP STACK POINTER 
110V CX,IOODH ; HUl11ER OF BYTES TO IE TESTED, 32K 
Jl1P SHORT ROS_CHECKSUl1; 32K ROl1 OK! 

ll3• JZ l14 YES -
110V IX.OOOlH SET ERROR CODE IDDDll 
CP1P DH,DFOH 
JE l E 
INC IX 10004) 
CNP DH, OFIH 1 
JE l_E I 
IHC IX I 
IHC IX I 
IHC IX 1 (1007) 
CNP DH,OEOH I 

1~c ixE : 10001> 
l Ea Jl1P E_11SG IHDICATE ERROR 
lI4, ADD DH,OIH EHD OF ROl1 SPACE! 

JNZ llZ I HO -
Jl1P SHORT LIS ; YES- GOTO NEXT TEST 

,---------------------------------------------------------------1 SUIROUTIME 
I ARITH11ETIC CNECKSU11 SUBROUTINE 
I ENTRY, 

DS = DATA SEG11EHT OF ROl1 SPACE TO IE CHECKED 
SI= INDEX OFFSET INTO DS POINTING TO 1ST BYTE 
ex= lEHGTH OF SPACE TO IE CHECKED 

EXIT• ZERO FlAG OFF=ERROR, OH= SPACE CHECKED OK 
,---------------------------------------------------------------ROS_CHECKSUl1 PROC HEAR 

f'IOY Al,O 
Rc_o, ADD Al,DS,[Sll 

INC SI 
~~OP :r;:L 
RET 

ROS_CHECKSUl1 EHDP 

Ll5: 

;------------------------------------------------------PART 5 
RAl1 NAPPING (SAVED IN PORT_A DURING POST> 

BIT 7 SET Ill PART 7 
BIT 6 SET IN TEST 13 I 15 
IIT 5-4 RESERVED 
IIT 3 1 64K Rll1 CARD IHSTAllED 
IIT Z RESERVED 
IIT 1-0 HUMBER OF EXP IZIK RAN CARD 

OD HO ClRD lHSTAlLED 
DI I ClRD IHSTlLLEO IIZIK - ZDOOOJ 
10 Z CARDS lHSTlllED 1256K - 40000) 

I II 3 CARDS lHSTlllED 1314K - 600001 
,------------------------------------------------------- --------110V Al,OFBH I SEND 'FB' TO 11FG_TESTER 

OUT 11FG_PDRT,AL 
XOR IX.BX 
110V DS, ax 
XOR SI,SI 

l~o :t:~~:~r~oo• 
JHZ 11CDHFO 
110V Bl,000010001 

11CDHFO• 110V AX,5A5AH 
11DV DS,(Sll,AX 
J11P S+Z 
Jl1P S+Z 

· 110v ox,Ds,tSil 
Cl1P AX, DX 
JE 11CONFl 
HOT AX 
110V DS,(SI],AX 
Jf'IP $ ♦ 2 
JMP ••z 
HOY DX,DS1[SI] 
ct1P A.X, DX 
JNE 11COHFZ 

11COHF1• INC ax 
ADD SP,6 
HOY AX,DS 
ADD AH,ZDH 
HOV DS,AX 
CHP AH,60H 
Ja HCDHFO 

11COHFZ• 11DV AX,BX 
OUT PORT_A,Al 

Jl1P SISETJ 

!HIT IZIK CARD COUNTER 
SET FIRST SEGHEHT TO IE TESTED 

GET COHFIG IITS 
6~K CARD IN ! 

SET 64K CARD FlAG 
SET WRITE DATA 
WRITE DATA TD TOP 

DELAY 

READ UCK 
5A5A ! 
YES-

BIT 

OF 121K IOUNDRY 

WRITE DATA TO TOP OF lZIK IDUHDRY 
DELAY 

READ IACK 
l5A5? 
HO -GOTO HAIN RA" 11APPIHO 
YES-INC IZIK CARD COUNT 
INC TABLE POINTER 

SET SEGHENT OF NEXT 121K 

5lZK EXCEEDED ! 
HD -CHECK HEXT lZIK 
SAVE I OF lZIK CARD 

SET RAH HAPPING 

IN POU_A 

11CDNF3• _________________________________________________________ _ 

, TEST 6 1 

BASE aK READ/WRITE STORAGE TEST 

DES CR I PTI DH 
WRITEIREADIVERIFY DATA PATTERNS AA, 55, FF AND 00 TO 
1ST IK OF STORAGE AHO THE ZK OF VIDEO RAH (CRT BUFFER). • 
VERIFY STORAGE ADDRESSlllLITY. 
OH EXlT SET CRT PlGE TO 15. SET TEHPDRARY STACK AlSO. 

11FO ERROR CODE = OlXX FOR lZ&K RAl1 CARD 
04XX FOR SASE 64K RlH 
OSXX FOR 64K RAH ClRD 
16XX FOR 80TH 64K RA" 
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) 
OlFD 
OIFF 
0201 
020't 
0207 
0209 
020& 
020E 
0210 
0212 
0214 
0216 
0211 
02U 
021C 
021E 
0220 
0222 
0224 
0226 
0229 
022& 
022D 
D22F 

0231 
0234 
0236 

023& 

023& 
023E 
0240 
0243 
0245 

0247 
020 

020 
0240 
0250 
0252 
0254 
0256 
025& 
025A 
025C 
025E 
0261 
0264 

0266 
0268 
026A 
026D 
0270 
0272 
0275 
0277 
0274 

027D 
02ao 
02111 
0282 
02&l 
02&4 

02&5 
c2aa 
02114 

02a& 
02ae 
0291 
0291 
0296 
0298 
029& 

ID FA 
U 10 
ac OOH R 
n 1000 
33 co 
&Eco 
E9 ODEA R 
H 2& 
&7 03 
E4 6D 
48 03 
75 Qg 
17 04 
E4 6D 
Aa oa 
75 06 
8A D9 
OA DD 
ea 12 
ao Ft 02 
8A D9 
74 DI 
FE C7 
DA DD 

ao FC DI 
74 02 
FE C7 

Et OD32 R 

&a 0030 
aE DO 
ac DIDO R 
3l CD 
ae oa 
E4 60 
A& Ol 

74 19 
n 001 
AS 01 
H oa 
&5 20 
U 02 
74 02 
15 60 
aE c1 
n 0400 
Ea ODEA R 
75 12 

ID F9 
E6 ID 
n ooo 
&a auo 
&Eco 
E& ODEA R 
74 06 
H 0005 
E9 DDl2 R 

ea 04CZ R 
0, 
60 
02 
OD 
17 

BA OlDI 
ID OD 
EE 

19 000 
1a aaao 
aE CD 
Ea ODEA R 
,~ 06 
8B 0006 
E9 DDlZ R 

(XX= ERROR BITS - OR'ED HIGH l LOW IYTES) 
0005 FOR IASE 64K RAIi (11000 ADDR PATH) , 

J 0006 FOR BASE 32K VIDEO RAIi (11000 ADOR PATHJo 1----------------------------------------------------------------

Ll7• 

L20• 

L21' 

:;-----
L23• 

;-----

l23_11 

;-----
L24• 

,-----
LZ51 

IIOV 
OUT 
IIOY 
IIOV 
XOR 
IIOV 
JIIP 
JZ 
IIOV 
lH 
TEST 
JHZ 
IIOV 
lH 
TEST 
JHZ 
IIOV 
OR 
JIIP 
CIIP 
IIOV 
JE 
INC 
OR 

CIIP 
JE 
IHC 

JIIP 
SETUP 

IIOV 
IIOV 
110V 
XOR 
IIOV 

Al,OFAH 
"FG PORT,AL 
5P, OFFSET ZZ 
CX,lO00H 
AX,AX 
ES,AX 
PODSTO 
l2l 
IH,OlH 
AL, PORT_A 
AL,000000111 
L20 
IH,04H 
AL,PORT_A 
AL,DOOOlOODI 
L21 
Bl,Cl 
ll,CH 
SHORT L22 
AH,02 
IL,Cl 
LZ2 
IH 
ll,CH 

AH,1 
L2Z 
IH 

E_IISG 

1 SEND 'FA' TO NFO_TESTER 
J 
I SET RETURN ADDR 

SET FOR 4K WORDS (IK IYTES) 

LOAD ES 
TEST 1ST U RAIi 
TEST DK 

I ERROR 03 .... 
LOAD COHFIG FLAG 
12&K CARD INSTALLED! 
YES-
ERROR 04 ...• 

64K CARD INSTALLED! 
YES-WORRY ABOUT ODD/EVEN 

I HO -CDIIIIHE ERR IITS 

EVEN BYTE ERROR! ERR o•xx 

I IIAKE IHTO 05XX ERR 
IIOVE AHD POSSIBLY CDIUIHE 

ERROR IITS 
ODD IYTE ERROR 

11UST HAVE IEEH 10TH 
- IIAKE INTO 06XX 

I JUIIP TO ERROR OUTPUT IDUTINE 
TE>IPORARY STACK 

4X,OOlOH 
SS,AX 

SEG AND SP 

SP.OFFSET TOS 
AX, AX 
DS,AX 

GET STACK VALUE 
SET THE STACK UP 
STACK IS READY TO GO 
SET UP DATA SEG 

TEST 
IH 
TEST 

FIRST 2K OF 64K VRAII 
AL,PORT_A I 
Al,OOOODOlll I 124K RAl1 CARD! 

JZ 
IIOV 
TEST 
JZ 
IIOV 
TEST 
JZ 
IIOV 
110Y 
110V 
CALL 
JHZ 

TEST 
IIOV 
OUT 
t':OV 
IIOV 
IIOV 
CALL 
JZ 

L24 
CX,4OO0H 
AL, 000000D11 
LZ3_1 
CH,20H 
AL,OODODOIDI 
L23_1 
CH,60H 
es.ex 
ex, D400H 
PODSTO 
L17 

IOTTOII 2K OF PAGE 3 
Al,OF9H 
P1FG PORT,Al 
CX,0400H 
AX,OllaDH 
ES.AX 
PODSTG 
L25 
IX,OD05H 

I HO -BYPASS TESTING 

ZK BYTES 

' IN 64K VRAl1 USlHG l&DDD ADDI PATH 
I SEHD 'F9' TO IIFG_TESTER 

2K BYTES 
I POIHT TO AREA JUST TESTED WITH 

DIRECT ADDRESSING 

ERlOR 0D05 IIDV 
JIIP 

DISABLE 
CALL 
DI 

E_NSG I 
VRAl11 DECODER I EHAILE VRA/12 DECODER 

S&SET 

DI 
DI 
DI 
DI 

009H 
060H 
z 
ODDH 
017H 

110V DX, PAGREG2 
NOV Al,O 
OUT DX,AL 

START REG ADDR 
IIASK DA TA 
PARAIIETER LENGTH 
DISABLE VRAIII DECODER 
EHAILE VRAll2 DECODER 

J SET PAGE REO a 
J 

1----- TEST IOTTOl1 2K OF PAOE I 
IIGV ex. 0400H 

I 
lH 3ZK VRAII USIHG 111D1 ADDR PATH 

2K BYTES IIOV AX,Dll&OH 
IIOV ES,AX 
CALL PODSTG 
JZ LZ6 

POINT TO AREA JUST TESTED WITH 
DIRECT ADDRESSING 

NOV IX, ODHH I EUOR DOH 
JIIP E 1150 

,------------------------------------------------------------------PART 7 
ROIi CARTRIDGE CGHFIGURATIOH CHECK 

DESCRIPTIDH 
THIS ROUTINE CHECKS ROIi CARTRIDGE ADDRESS COHFIGUIATIOHS. 
IF ROH CARTRIDGE OVERLAPS SYSTEII ROIi AREA, SYSTEII 1011 IS ' 
DISAILED AHD THEH CARTRIDGE ROIi IS EHAILED. 

IASE ROIi OVERLAPPED FLAG <SAVED lH PORT Al 
IIT 1 • SYSTEN NODE FLAG 

IIT 6 
IIT S-4 
IIT 3 
IIT Z 

0 HAT!VE IIODE 
I PCJR 110DE 

SET IH TEST 13 l 15 
RESERVED 
SET IH PART S 
RESERVED 
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DZIE IO Fl 
02AO E, 10 

02A2 El D4C2 R 
02A5 IA 
02U 00 
02A7 01 
OZAi DO 

02H El D4C2 R 
DZAC DI 
DZAD 21 
OZAE 06 
oz•• 12 
D2IO 13 
1211 14 
12'2 15 
0213 H 
1214 17 

0215 U OIFF 
1211 EC 
0219 Al 20 
0211 75 IA 
121D 19 IDDD 
DZCO IE D9 
DZCZ IE FFFE 
D2C5 IA 24 
D2C7 ao FC FD 
IZCA H Dl 
02cc Et ooo R 
DZCF 51 
12D1 E4 U 
12D2 DC 10 
12D4 U 6D 
1201 sa 
02D7 Al 4D 
02D9 74 34 

02D1 U 9000 
D2DE 33 F6 
D2ED IE DA 
02E2 18 04 
D2E4 SD 
02E5 51 
D2U 3D U55 
D2E9 H 11 

OZEB 3D 5~AA 
02EE H DC 
02FO II t2 DDID 
D2F4 II FA BODO 
DZFI 72 El 
02FA EB 37 

02FC IA 1, 02 
02FF 32 CO 
03D1 11 Dl 
D3D3 D3 El 
DlDS D3 DD 
03D7 II FA AOOO 
0311 7' D3 
030D El OF 

131F El 14C2 R 
0312 DD 
0313 U 
0314 17 
1315 IF 
031' IA 
0317 II 
D311 IC 
0319 ID 
OlU IE 
0311 DD 
031C El 21 

D31E 
0321 
D322 
D32l 
032\ 
1325 
D321 
0329 
132A 
D321 
032t 
132D 
Ol2E 
DlZF 
DllD 
D331 

D333 
033' 
1337 
033& 
D339 
lllA 

El D4C2 It 
DD 
61 
01 
IE 
El 04C2 R 
01 

" 06 
u 
II 
It 
ID 
ID 
DD 
El DC 

EB uc2 R 
DI 

'° 06 
u 
II 

l IIT 1-D • SET IN PART 5 • 
,------------------------------------------------------------------l26 1 110¥ 

OUT 1----- DISABLE 
CALL 
DB 
DI 
DB 
DB 1----- ALOCATE 
CALL 
DI 
DB 
DI 
DI 
DB 
DI 
DB 
DB 
DI 

110V 
IN 
TEST 
JHZ 
11DV 
11DV 
110V 
110V 
Cl1P 
JE 
Jl1P 

RCOHFl: PUSH 
IN 
OR 
OUT 
POP 

RCOHFZ, TEST 
JZ 

Al,OFaH 
11FG_PORT,Al 

VRAl12 DECODER 
SUET 
DDAH 
DDDH 
I 
ODON 

CART. ROIIS TO 
SBSET 
DDIH 
D2DH 
6 
DB2H 
DllH 
DB,H 
D85H 
D16H 
DB7H 

OX,SBSTATUS 
Al,DX 
Al,EROl17IH 
RCOHF2 
CX,O!OOOH 
DS,CX 
51,0FFFEH 
AH,DS:[Sll 
AH,PJSYSID 
RCOHFl 
SYSSWPI 
AX 
AL,PDRT_A 
Al, IDOOOOODB 
PORT_A,Al 
AX 
AL, EROl16IH 
RCOHF12 

l 
I 
l 
l 
I 

ADDR 
I 
I 

' l 
I 
I 

SEND 'fl' TO 11FG_TES 

START REG ADDR 
IIASK DATA 
PARAMETER LENGTH 

900D0H-BFFFFH TEl1PORARILY 

START REG ADDR 
11ASK DAT A 
PARAMETER LENGTH 
CART. ROIi 2 (90D00-97FFFl 
CART. ROH 3 (9B000-9FFFFl 
CART. ROIi 4 CA0000-A7FFFl 
CART. ROIi 5 CAB000-Affffl 
CART. ROH 6 (B0000-87FFF) 
CART, ROIi 7 188000-BFFFFl 

READ STATUS 
FIOOD-FFFFF OVERLAPPED BY CART.? 

l HO -
GET SYSTEII ID FROl1 FFFFE 

PCJR SYSTE11 CART.? 
YES-
NO-GO TO SYSTEl1 SWAP (NATIVE 110DEl 

l SET PCJR 1100E FLAG 
I 
l 
I 
l F0D0D-F7FFF OVERLAPPED BY CART.? 

YES-
HOV 
XOR 

DX, 90DDH ; SET TEl1PORARY CART. ROl1 TOP ADDR 
SI,SI FFSET 

RCOHF3: 110V 
110V 
PUSH 
POP 
Ct1P 
JE 

DS,DX 
AX,DSz[Sll READ ROl1 CARTRIDGE ID 
AX BUS SETTLING 
AX 
AX,DAA55H , ID FOUND CPCJR IIODEl ? 
RCONF7 YES-

RCOHF7• 

CIIP 
JE 
ADD 
CIIP 
JB 
Jt1P 

IIOV 
XOR 
IIOV 
SHR 
ADD 
CIIP 
JIE 
JIIP 

AX,55AAH 
RCONF7 
DX,OOBOH 
DX,OBDOOH 
RCOHF3 
SHORT RCOHFH 

AH,DS:[SI+21 
Al,Al 
CL,3 
AX,CL 
DX,AX 
DX,DADDOH 
RCOHF3 
SHORT RCOHFU 

!NATIVE l'IODEl 
YES-
POINT TO NEXT 2K ADDR 
ADDR FODDO ! 
NO -GO CHECK HEXT AREA 
YES-AREA EDDDOO-FFFFF IS HOT 

OVERLAPPED BY CARTRIDGE 
l SET CART. ROM LEHGTH 
l 
l 
I 
l 
l 
l 
l 

CALCULATE CART. ROl1 END ADDR+l 
CART. ROIi ENO ADDR+l < ■ EDDDD ? 
YES-
HO -AREA EODOD-EFFFF 15 

OVERLAPPED IY CARTRIDGE 
1----- IASE R011 ACTIVE 

; 
CFIODD-FFFFF> 

I RCONFlZ•CAll SISET 
DB OOOH 
DI 060H 
DB 7 
DB DBFH 
DB DIAH 
DB DIBH 

START REG ADDR 
IIASK DA TA 

l PARAMETER LENGTH 
DISABLE BASE ROM 
EHABLE CART. ROIi 2 
ENABLE CART. ROIi 3 
ENABLE CART. ROIi 4 
ENABLE CART. ROIi 5 
ENABLE CART. ROM 6 
DISABLE CART. ROl1 7 

DI DBCH I 
DB OBDH I 
DI OBEH I 
DI DDDH I 
JMP SHORT RCOHFl5 I 

1----- BASE R011 ACTIVE (FOOOO-FFFFF) 
RCOHF13:CALl SBSET I 

DI 0D0H I 
DI 061H l 

START REG ADDR 
IIASK DATA 
PARAMETER LENGTH 

CEDODO-F7FFF) 
IDOOOO-D7FFF) 
CDIDDO-DFFFFl 
IE0DD0-E7FFFl 
C EBOOD-EFFFF) 
(fDOD0-F7FFFl 
(FIODO-FFFFF) 

DB l l 
DI OIEH BASE ROIi CEODDO-EFFFFl DISABLE 
CALL SB SET 
DB ODIH 
DI 060H 
DI 6 
DB OIAH 
DI OIBH 
DI OBCH 
DI DBDH 
DI OOOH 
DI OOOH 

1 START REG ADDR 
IIASK DATA 

l PARAMETER LENGTH 
ENABLE CART. ROl1 2 
ENABLE CART. ROH l 
ENABLE CART. ROH 4 
ENABLE CART. ROIi 5 
DISABLE CART. ROIi 6 
DISABLE CART. ROH 7 

JMP SHORT RCOHF15 I 
1----- IASE ROl'I ACTIVE (EOOOO-FFFFFl 
RCOHFl4•CAll SBSET I 

DB DDIH 
DB 060H 
DI 6 

(DDOOO-D7FFFl 
CDBODO-DFFFF) 
C E00D0-E7FFFl 
C EIODO-EFFFFl 
C F00D0-F7FFF) 
(F80DO-FFFFF) 

DB DUH 
DI DIBH 

START REG ADDR 
11ASK DATA 
PARAMETER LENGTH 
ENABLE CART. ROH 
ENABLE CART. ROM 

2 (DOOOO-D7FFFl 
5 <Daooo-DFFFF> 
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' 

' 

Olla 00 
OllC 00 
OllD 00 
033E 00 

033F El 04C2 R 
0342 OA 
0345 '° OJH 01 
0345 17 

01,, E9 04F5 R 

030 1E 

OHA FA 

030 El 0F7C R 

034E BA OIFF 
0351 EC 
0352 Al 40 
0354 75 2D 
0356 aa FOOO 
0359 IE DI 
0]51 ll F6 
0lSO 11 04 
0l5F lD AA55 
0362 74 IF 
0364 " aooo 0367 EB DUD R 
036A 14 11 
031C 14 02 
036E B7 DO 
0370 U OSIC 
057l CD 10 
0375 ID FD 
0377 El 0F90 R 
037A II 2AFO 
037D IE 006' R 
C310 El 0Dl2 R 
0313 

Ull El DFE2 R 
OlU 10 lE 0111 R II 

0381 IF 
OllC 74 OD 
Ol&E 12 02 
0310 El DFAI R 
031l 
039) 14 00 
0395 CD II 
0317 lC OD 
OlH 75 Fa 

0391 IO OI 
0390 u AO 
OHF u " Olli C7 °' 0072 R 1234 
Oll7 n IE 001' R o:u.a II Fl ODIO 
OHF 1' 27 
Olll 13 El 40 
DJ .. E4 u 
Oll6 Al oa 
0311 75 OS 
OlU ll El 40 
0310 II °' D llF Dl El 
OlCI IE CJ 
OlCJ ll FF 
OlC5 IE OF 
OlC7 l3 F6 
OlC9 19 0401 
OlCC Flt Al 

OJCE u OlDA 
OlDI EC 
0302 10 Ol 
Ol04 EE 
0305 10 10 
0307 EE 

0301 IA OlFF 
0301 EC 
DlOC BO OI 
OJOE EE 
OlOF 10 AO 
OlEI H 

DI OOOH ' OlSAILE CAU. RO" 4 CEOOOO-E7FFFl DI OOOH ' Dl5ULE CART. RO" 5 CEIOOO-EFFFF) DI OOOH ' OlSAILE CART. RO", <FOOOO-F7FFFl 01 000H ' DISABLE CART. RO" 7 CFIOOO-FFFFFl 1----- EHULE YRANZ DECODER 
RCOHF15,CAll 5B5ET 

01 OOAH START REG ADDR DI HOH "ASK DATA DB I PARA"ETER LENGTH DI Ol7H VRA"2 (18100-IFFFFl 
JNP l26_2 1 COHTIHUE NEXT TEST 

,---------------------------------------------------------------' SYST~ RO" SWAP TO CARTRIDGE ROK 
,----------------------------------------------------------------SYSSWAP,PUSH OS l SAYE OS SEO 

CLI l DISABLE EXTERHAL INTERRUPTS 
,------------------------------ --------------------------' TEST 22 
I PCjr CARTRIDGE RO" CHECKSUM TEST 
I DESCRIPTIOH 
1 CHECK PCjr CART. RO" CFOOOO-F7FFFl WITH CHECK51111. 
l "FG ERROR CODE : 2AFO (FO•NSI OF SEGIIEHT THAT HAS tHECKSUNl 1 
,-----------------------------------------------------------------CALL NFG_UP I SEND 'El' TO "FG_TESTER 

NOV DX,SISTATUS 
IH AL,DX 
TEST Al, ERON6IH CART. RON IN FOODO·F7FFF ! JHZ JRDNl HO -BYPASS NOY AX,OFOOOH l SET IASE RO" ADDR 
"DY 0S,AX l 
XOR Sl,51 l IIOY AX, DS 1 [Sll I CIIP AX, 0U.55H I PCJR CART. lO" ID FOUND! JE JRON1 YES-BYPASS HOY CX,IOOOH SET ROIi LENGTH S2ll CALL ~~~i'itHECUU" ARITHIIETIC CHECK51ffl GOOD ! JZ YES-
NOY AH,2 
NOY IH,O 
IIOY DX,OIICH POSITION CURSOR, ROW &, COL 21 INT INT_I 0 
HOV Al,OFOH 
CALL XPC_IYTE 1 DISPLAY "SI OF DATA SEO i,oy IX,ZAFOH I SET ERROR CODE NOV SI,OFFSET 

CART_E~RGb ERROR ROUTINE CALL E_"SG 
JRO"l• ;-----

ASSU"E OS,XXDATA 

CALL DOX 
t/1P POST_ERR,ODH CHEClt FOR "POST_ERl" HOH-ZERO ASSUME OS,DATA 
POP DS RESTOU DS JE JRONZ COHTIHUE IF HO ERROR IIOY Dl,2 Z SHORT IEEPS <ERROR) CALL ERR_IEEP 

ERll.WA IT J , 
NOY AH,00 
!HT IHT_U IIAIT FOR "EHTU• KEY CNP U,OOH 
JHE ERR_WAlTJ 

JRDll2a "OY Al, 0 DISABLE HIil 
OUT HK! PORT,Al 
OUT PORT A,Al l CLEAR no PORT 

I"•••- COPY DATA IH 1!RST 1211( RAIi CARD TO ,1( YRAN 
IIOV RESET_FLAG,123\H ; SET WAil/i START INOltATOl FDR 

; RETURNING FRON PCJR NODE "DV IX,TRUE_N~ 1 
C"P IX, 121 1 IS "ENOU SIU :< UIK ! 
JIE SYSSWP2 I YES-
SUI IX,64 
lH AL,PORT_C l 
TEST AL,OIH l 
JHZ SYSSWPI I 
SUI IX,64 I 

svsswP1,"ov CL,6 1 SHL IX,Cl 1 
110V ES, IX 1 
XOR 01,01 I 
"DV OS,01 I 
XOR SI, SI l COPY 4U DAU FRDlf 1ST 121K Ult 
NOY ex. 0800H I CARD TO '" USE RAN OR '4K RAN CD 
REP IIOYSW l IOS•Sl=>ES,Oll 1----- SET 12&K RAN CARO START ADDR FROII 20010H 
IIOY DX,YGA_Cll 1 
IH Al,DX I 
"DY AL,l I 
OUT DX,Al I 
HOY AL,llH I 
OUT DX,AL I 1----- ALLOCATE PROGRAHNAILE RAH AT 00111-IFFFF 

SYSSWP21NOY DX,SISTATUS I 
IN Al,DX I 
NOV Al,OIH I 
OUT DX, Al I 
"DV Al,OAIH I 
OUT DX,Al 1 



Appendix A. 

03E2 II 63 
03E4 EE 

OlES IA OlOA 

IHI EC 
oH, ao 11 
OlEI EE 
,sec EE 
OlED ID II 
IJEF EE 
03FO IO IF 
UFZ EE 

Olf3 52 
03F4 El 04CZ I 
UF7 1c 
OlFI U 
03F9 02 
UFA IO 
DlFI 00 
DlFC Ea 14C2 R 
OlFF It 
1400 61 
1401 oz 
1102 17 
103 II 
14.. El 14C2 R 
0407 ,0 
O\H ot 
009 01 
OIIA II 
1411 5l 

ooc U 1117 
OOF EC 
0410 14 DI 
0412 U C4 
141' EE 
DUS IO DI 
1417 EE 
0411 FE C4 
141A EZ Fl 

D41C 
l41F 
0'21 
0423 
1125 
0421 
nu 
0'2D 
142F 
1432 
0435 
1437 
0439 

143C 
043[ 
0410 
0443 
0441 
04'4 
0410 
OHF 
0153 
0159 
0451 
IOD 
1113 
IIU 
041F 
1171 
1174 
1115 

El 1100 E 
E4 62 
u oa 
15 ll 
II ODIi 
33 FF 
19 2000 
aE Cl 
II 5A5A 
261 a, 05 
El 00 
El 00 
21• al 15 

33 CZ 
75 OF 
2,: a, 05 
II Cl ODIi 
ao c5 20 
ID FD ao 
72 DE 
19 IE 0015 R 
C7 o, 0013 R 1170 
II 3F 
El H 
C7 o, 1015 R 0141 
C7 o, 0013 R 0030 
II 2, 0010 R OOFI 
II 11 
IA D3DF 
EE 
lZ DOU R 

ooa c, u ouz R 01 
IOD aa Faoo 
DIIO IE DI 
0112 IE 005 R 
1115 33 to 
0417 IE CD 
0119 31 FF 
0111 19 0021 
04&E Fl/ A5 

000 EA 
001 ODIi 
0193 DIDI 

"OV 
OUT 

1----- SET UP 
l'IOV 

,----

IH 
IIOV 
OUT 
OUT 
"ov 
OUT 
IIOV 
OUT 

PUSH 
CALL 
DB 
DB 
DB 
DB 
DB 
CALL 
DB 
DB 
DB 
DB 
DB 
CALL 
DB 
DI 
DI 
DB 
POP 

NOV 
IN 
IIOV 

SYSSIIP3:IIOV 
DUT 
IIOV 
OUT 
IMC 

,----- LOOP 

ASSU"E 
CALL 
IN 
TEST 
JNZ 
IIDV 
XOR 
IIOV 

SYSSWP4:IIOV 
IIOV 
IIOV 
JIIP 
J"P 
IIOV 

XOR 
JHZ 
IIOV 
ADD 
ADD 
Cl'IP 
J& 

SYSSWPS•"OV 
"ov 
IIOV 
J"P 

SYSSIIPl:IIOV 
IIOV 
AHO 
IIOV 

SYSSWP7 :IIOV 
OUT 
IIOV 

AL,63H 
DX,Al , 

VIDEO SYST~ TO PCjr IIODE 
OX,VGA_CTL I 

AL,OX 
AL,O 
DX,Al 
DX,AL 
AL,l 
DX,Al. 
Al,lFH 
DX,AL 

DX 
SISET 
DICH 
OOOH 
2 
OIOH 
OOOH 
SISET 
009H 
060H 
2 
017H 
000H 
SISET 
090H 
000H 
1 
OOOH 
DX 

ex, 1 
AL,DX 
AH, 0 
AL,AH 
DX,Al 
Al,O 
OX,Al 
AH 
SYSSIIP3 

DS:DATA 
DDS 
AL,PORT C 
AL. ooooTooo ■ 
SYSSWP6 
ax. 121 
D1,01 
CX,ZOOOH 
ES,CX 
AX,5A5AH 
ES:[Oll,AX 
S ♦ 2 
0+2 
DX,ES: IDil 

A.X, DX 
SYSSWPS 
ES:IDll,AX 
IX,128 
CH,ZOH 
CH,&OH 
SYSSWP4 
TRUE_IIEII, ax 
~~~~;~-SIZE,112 
SHORT SYSSWP7 
TRUE_l1Ell,64 
IIEIIORY_SIZE,,a 
EQUIP_FLAG,OFIH 
AL,llH 
DX,PAGREG 
OX,AL 

l SAVE PAGE 

I 
I DISABLE NATIVE VIDEO PATH 
I 
I 
I EHAILE VRAIII I ALL PALETTE REGS 
I 
I 
I 

SET UP VGA 
START REG ADDI 
11ASK DATA 
PARAMETER LENGTH 
ENABLE PCJR VGA 
DlSABLE HAllVE VGA 

SET UP VRAl1 DECODER 
START REG ADDR 
IIASK DATA 
PARA11ETER LENGTH 
ENABLE VRAMl DECODER (11000-BFFF~) 
DISABLE VRAl'l2 DECODER 

SET UP PAGE REG 
START REG ADDR 
"ASK DATA 
PARAMETER LENGTH 
DISABLE CRT/CPU PAGE REG 2 

I CLEAR VGA REG D-6 WITH ZERO 
I 
I 
l 
I 
I 
l 
l 
I 

'4l RA" CARD INSTALLED! 
HG -

I SET IHITIAL TRUE l'IEIIORY SIZE 
I 
l 
I 
I 
I 
l 
l 
l 

l 

128K RA" CARD INSTALLED? 
NG -
CL EAR "EIIDRY 

SAVE RA" SIZE 

CPU/CRT PAGE 7 

SAVE RAIi SIZE 

PLANAR RAl1 SIZE 4ll 
CPU/CRT PAGE 3 
SET PAGE REG 

REG DATA 

"OV ACTIVE_PAGE,7 l SAVE CRT PAGE 
,----- COPY SWAP HANDLER IN RA" AREA 
SYSSWPB :IIOV AX, OFBOOH , SET USE ROIi 

HOY DS,AX J 
IIDV Sl,OFFSET SYSTRAHS I SET SYS TRANS RTN START ADlllt 
XOR AX,AX ; 
NOV ES,AX i 
XOR DI, DI I SET COPY AREA TOP ADDR 
MOY CX,~D ; 
REP IIOVSW I 

1---- JUIIP TO SWAP HANDLER TO CHANGE THE SYSTEII 
DI DEAH I JUIIP FAR 
DW 0000H I 
OW 0000H I 

,------------------------------------------------------------------
' SUIRDUTIHE 
; SYSTEII SWAP HANDLER 
I DESCRIPTIOH 
; I. IF SYSTEII IS OVERLAPPED IY THE ROIi CARTRIDGE, THIS 
; PROGRAII IS COPIED TO TEMPORARY RA" AREA. 

z. THE COHlROL IS PASSED TO THE ROUTINE IH THE RAM AREA. 
3. THE ROUTINE IH THE RAH AREA DISABLES SYSTEM RON 

AHO EHAILES OVERLAPPED ROM CARTRIDGE. 
1 4. THE CONTROL 15 PASSED TO THE POWER-OH RESET VECTOR 
I IH THE OVERLAPPED ROIi CARTRIDGE. 
,------------------------------------~---------------- --- ----

A-226 

( 

( 

C 

( 



) 

005 IA OIFF 
ooa EC 

Oo\9t 19 0015 

ooc ll CO 
OOE aE Da 
04AD IE OOU ,a 
04A4 AC 
04A5 EE 
04A6 EZ FC 

04Aa EA 
04A9 FFFO 
04AI FOOO 

04AD 00 00 DD 
DOD DI U ID 
D4&l DZ BB ID 
0416 Ol ac 6D 
0419 04 ID 60 
DOC DS IE ID 
04BF D6 IF ID 

04C2 
04C2 SE 
04C3 IE 
o,.c,,. ll FF 
04C6 BC ca 
o•ca EB 01 
O'tCA 
o•cA aa F4 
04CC IF FFFF 
04CF BC DO 
04DI BE DB 
0403 AD 
04D4 aa oa 
04D6 AC 
04D1 ll c, 
04Dt IA ca 

04DI u DlfF 
04DE EC 

04DF IA CJ 
OHi EE 
0H2 FE Cl 
ou, AC 
04B EE 
OHi .. Cl 
OHB EE 
04E9 E2 F4 

04EI DI FF 
04ED 14 Ol 
OHF aa E6 
O\FI CJ 

OH2 IF 
OHl s, 
ou, CJ 
OHS 
OHS 

OHS Ea OFE2 R 
OH& C6 06 0005 R f7 
O~FD Ea OF7C R 
0500 Cl 06 0022 R DDA7 R C 

SYSTRAHS I HOV DX. Sas TA TUS 
IH AL,DX READ AHD CLEAR CTRL REO 
HOV CX,3•7 1 SET COUNTER 
XOR AX,AX I 
HOY DS,AX l 
HOY SJ,SYSTR5-SYSTRAHS I SET TOLE ADDR 

SYSTRl 1 LODSI 1 LOAD SET DATA 
OUT DX,Al I 
LOOP SYS TRI I ,----- JUMP TD POWER OH RESET VECTOR JH ROH CARTRIDGE 
DI OEAH ; JUHP FAR 
DW DFFFOH ' DW OFOOOH I 

SYSTR51 DI OOOH,DOOH,OODH DISABLE IASE RDH 
DI 001H,OU,H,060H ENABLE CART. ROH 2 (DDDDD-D7FFFJ 
DB D02H,DBBH,060H ENABLE CART. ROH l (D&DDD-DFFFFl 
DB ODlH,OBCH,OIOH ENABLE CART. ROH 4 (EDOOD-E7FFF) 
DB 004H, DBDH, DIDH l ENABLE CART. ROH 5 (EIDOO-EFFFF) 
DB DDSH,OBEH,OIDH . EHAllE CART. ROH 6 (FODOD-F7FFF) 
DI 0O6H,OIFH,06DH I ENABLE CART. ROH 7 (FaDOO-FFFFFJ 

l 

,-------------------------- -- - -- ----------,------' SUBROUTINE 
SET UP OF PROGRAMABLE HEHORY l 1,0 DECODER 

DESCRIPTION 
THIS SUBROUTINE SET UP PROGRAMAILE HEHORY AHO 
1,0 DECODER. THE CALL IHSTRUCTIDH IS FOLLOWED IY THE 
PARAMETERS AHO ITS LENGTH. THE PARAMETERS IKCLUOES CONTROL 
REGISTER (AODR, CONTROL REG I AHD 2 l IHFORHATIOK 
AHD ARE SET SEQUEHCIALY. 

l 
J 

THE CALLER SETS FIRS! CONTROL REOISTER ADDRESS, HASK DATA 
PARAHETER LEHGTH, AHD YALIAILE REGISTER I VALUE. . 

; --------- CALLING SEQUENCE--------
l . 

' I 

CALL 

DI 
DI 
DB 
DI 
DI 

SBSET 

!?H 
??H .. 
HH 
?!H 

J CALL SET UP SUIROUllHE 

' START REG ADOR ( DDH-,3H 

' l'IASK DATA 
I PARAMETER LENGTH 

FIRS! REG I VALUE 
SECOHO REG I VALUE 

1 : : 
; DB ??N LAST REG I VALUE ---------Sas ET PRoc HEAR , ENTRY POIHT IY •CALL• 

POP SI SET TABLE POINTER 
PUSH DS SAYE DS 
XOR DI, DI "CALL• ENTRY FLAG 
HOY AX,CS CS,IP 
Jl'IP SHORT saseTx 

SISETJ lABEL HEAR 
NOV Sl,SP 
HOV Dl,OFFFFH 
HOY AX, 55 

SISETX: HOY DS,AX 

ElfTRY POINT BY "JIii'" 
SET TABLE POINTER 
"Jl1P" ENTRY FLAG 
SS:SP 

LODSW 
MDV IX,AX 

GET START REG ADDR (Ill AHO 
HASK DAU (BH) 

LGDSB GET SET DATA LENGTH (CX) XOR ex.ex 
l'IOY Cl,,U 

HOY ox,sasuTus READ l CLEAR CTRL REG IH Al,DX 

SIOl1 HDY AL.IL GET CTRL REG ADDR OUT DX,AL WRITE CTRL REG ADDR IHC IL SET HEXT CTRL REG AODR 
VALIAILE l LODSB LOAD CTRL REG 2 DATA ( OUT DX,AL SET REG I DATA HOY AL,IH SET REG Z DATA DUT DX,AL 

LOOP sao1 
OR DI,DI 
JZ sau 
HOV SP,Sl 
RET RETURN TD CALLER (•JUIIP"l 

saaz, POP 
PUSH 
REI 

SUET EHDP 

DS 
SI 

RESTORE DS 
ADJUST RETURN POINT 
RETURN TO CALLER ("CALl"l 

l26_Z 1 1 

1----------------------------------------------------------------I PART a • 
I INTERRUPTS 
I DESCRIPllON 
I 32 INTERRUPTS ARE IH!TIALIZED TO POINT TD A DUl'IIIY 
I HANDLER. THE BIOS IHlERRUPIS ARE IDADED. DIAGHDSTIC 
I INTERRUPTS ARE LOADED SYSTEM COHFIGURATIOH WORD IS PUT 1 
I IH HEHORY. THE DUMY INTERRUPT HANDLER RESIDES HERE- 1 
,----------------------------------------------------------------ASSUME DS1XXDATA 

CALL DDX I SET DS XXDATA SEG 
HOY l'IFQ TST,OF7H J SEHD 'Fl' TO NFG TESTER 
CALL NFG:up J UPDATE NFG CHECKfOIHT 
HOY HFO_RTN,OFFSET NFG_OUT 

A-'l27 
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Appendix A. 

0506 ac ca 
0511 Al 0024 R 

0501 33 co 
050D IE DI 

050F If OOFF 
0512 21 Ff 
0514 SE C7 
0516 as o5n 1 
051' u 
05U ac ca 
051C u 
051D E2 F7 

R 0001 E 05lf C7 06 0124 

05Z5 BF 0040 R 
D528 DE 
0529 IF 
052A IE 15D0 I 
052D 19 0010 
0531 AS 

OHi 47 
0532 47 
0533 E2 Fl 

0535 If OIEO 
0538 U 0000 E 
0531 u 
053C 47 
053D 47 
053E n 0000 E 
0541 u 
0542 47 
0543 47 

0544 11 3AOI 
0547 Al 
05'1 U FOOi 
0548 u 

054C BF 0210 

°'" II 1335 R 
0552 u 

0553 IE D9 

0555 C7 D6 0410 R 511C 

0551 C7 06 0401 R 0371 

0561 El OF7C R 

0564 IO 13 

05U E6 2D 
05U IO oa 
05U U 21 
156C IO 09 

o5•E E6 21 

D57D H DO 
0572 BA DI 
05H E6 21 
D5H E4 21 
0571 0A co 
057A 75 II 
057C IO FF 
057E E6 21 
o5ao E4 21 
0512 04 01 

C 

,-----

,-----

,-----

IIOV 
IIDV 

ASSUIIE 
XOR 
PIOV 

SET UP 
PIOV 
SUI 
IIDV 
PIOV 
STOSW 
PIOV 
STDSW 
LOOP 
IIDV 

AX,CS 
IIFO_RTN+2,AX 

CStCODE,DStUSD 
AX,AX 

SET DOUBLEWORD POINTER TO IIFG. 
ERROR OUTPUT ROUTlHE SO DIAGS. 
DOH'T HAVE TO DUPLICATE CODE 

DS,AX 
THE INTERRUPT 

CX,255 
VECTORS TO TEIIP IHTERRUPT 

DI ,DI 
ES,DI 
AX,OFFSET DU 

AX,CS 

I FILL ALL IHTERRUPTS 
FIRST INTERRUPT LOCATIOH IS DODD 
SET ES=DDDD ALSO 
IIOVE ADDR OF IHTR PROC TO TBL 

GET ADDR DF INTR PROC SEO 

D3 I VECTBLO 
EXST,OFFSET EXTAB SET UP EXT. SCAN TABLE 

SET UP 
PIOV 
PUSH 
POP 
IIOV 
IIDV 
PIOVSW 

1105 INTERRUPTS 

INC 
IHC 
LOOP 

SET UP 
110V 
IIOV 
STOSW 
IHC 
INC 
110V 
STDSW 
INC 
IHC 

Dl,OFFSET VIDEO.INT I SET UP VIDEO INT 
cs 
OS I PLACE CS INDS 
SI,OFFSET VECTOR_TABLE+l6 
CX,16 

DJ 
DI 
D4 

IHT 78, 79, 
Dl,71HM4 
AX,OFFSET 

DI 
DI 
AX,OFFSET 

DI 
DI 

l 7A 

IIOVE INTERRUPT VECTDR TO LOW 
IIEIIORY 

POIHT TD NEXT VECTOR ENTRY 
REPEAT FOR All 16 a1os INTERRUPTS 

I INT 71H 
KKKFDII I 

I 
l 
I 

BUFFER_QUEING I INT 79H 

IIOV AX,OFFSET DICT_ADDR I INT 7AH 
STOSW 
IIOV AX,OFDOOH 
STOSW I 

;----SETUP RS232 WRAP TEST INTERRUPTS 
1'10V DI ,84HN4 ; 
110V AX,OFFSET WRAP.TEST; 
S TOSW ; 

;-----SETUP DEFAULT EQUIPIIENT DETERMIHATION WORD 
BIT 15,I~ = NUMBER OF PRIHTERS ATTACHED 
BIT 13 = RESERVED 
BIT 12 = GAME 110 ATTACHED 

BIT 11,10,9 = NUIIBER OF RS23Z CARDS ATTACHED 
BIT a: DIIA IO=DMA PRESENT, !=Ho OIIA OH SYSTEII) 
======= 
BIT 7,6 = NUIIBER OF DISKETTE DRIVES 

OD=l, 01=2, 10=3, 11=4 ONLY IF BIT O = 1 
BIT 5,4: lHITIAL VIDEO IIODE 

OD - UHUSED 
01 - NATIVE IIODE (20 ZENKAKU X 11) 
10 - EXTENSION IIODE 
11 - RES ERVEO 

BIT 3,2: PLANAR RAIi SIZE (1D=41K,11=64K) 
BIT I= RESERVED 

; BIT O = 1 (IPL DISKETTE INSTALLED> 
J--------------------------------------------------ASSUIIE CS:CDDE,DS:ABSO 

IIOV DS,CX ; SET DS TO 0 
I DEFAULTtl PARALLEL PRINTER,GAIIEIO, 
; HO DMA,HATIVE IIODE,64K ON PLANAR 

IIOV DATA.WORD[EQUIP FLAG-RS232 BASEl,SllCH 
-, SET PRIHTER AOOR 

I 

IIOV DATA_WORD[PRINTER_BASE-RS232_BASEl,PARAL.PORT I 
1------------------------------------------------------------------TEST 9 

IHITIALIZE AND TEST THE 1259 INTERRUPT COHTROLLER CHIP 
IIFG ERROR CODE= 07XX <XX=oo, DATA PATH OR IHERHAL FAILURE, 

I XX=AHY OTHER BITS ON=UHEXPECTED IHT'S) • 
1------------------------------------------------------------------CALL IIFG UP SEHD 'F6' TO IIFG TESTER 

ASSUME DS:ABSO,CS:CODE -
IIOV Al,llH !CW! - RESET EDGE SENSE CIRCUIT, 

DUT 
IIOV 
OUT 
IIOV 

lHTADO,Al 
AL,a 
INTADl,Al 
Al,9 

OUT INTAOl,Al 

SET SINGLE 8259 CHIP l !CW~ READ 

ICWZ - SET INTERRUPT TYPE a ca-F) 

!CW~ - SET BUFFERED IIODEISLAVE 
AHD aoa, IIODE 

,---------------------------------------------------------------1 TEST ABILITY TO WRITEIREAD THE 11ASK REGISTER 
;---------------------------------------------------------------IIOV Al,O WRITE ZEROES TO lllR 

IIOV Bl,AL PRESET ERROR INDICATOR 
OUT IHTAOl,Al DEVICE INTERRUPTS EMAILED 
IN Al,IHTAOI READ IIIR 
OR Al,AL 111R = O> 
JHZ GERROR I HO - G0°TO ERROR ROUTINE 
IIOV AL,DFFH DISABLE DEVICE INTERRUPTS 
~~T lNTAOl,AL WRITE OHES TO IIIR 

AL,IHTAOI READ IMR 
ADO Al,! ALL IMR BITS OH? 

(ADD SHOULD PRODUCE 0) 
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0514 75 OE 

0516 Fl 
0517 19 0050 
05&A E2 FE 
05&C &A IE 0414 R 
0590 OA 01 
0592 H 20 
0594 17 07 
0596 E9 0032 R 

05'9 

0599 IE 
059A 50 
0591 El OCOD E 
059E BO 01 
D5AD E6 20 
05A2 90 
05A3 E4 20 
D5A5 IA ED 
05A7 OA C4 
050 75 04 
OSAI 14 FF 
05AD El DA 
O>AF E4 21 
D511 DA C4 
D513 E6 21 
0515 10 20 
051) E6 20 
0519 
0519 1a 26 DDl4 R 
0510 51 
D51E IF 
05&F Fl 
OSCO 
D5CO CF 
D5CI 

D5CI 

D5CI II ED 
D5C3 El F2 
05C5 ID AO 
05C7 El F2 

05C9 El DF7C R 
D5CC I& DI 76 
D5CF II FFFF 
0502 El D6f2 R 
0505 I& 0036 

D5D& El 06FZ R 

D5D1 10 20 
05D0 E6 AO 

05DF H 00 
OSEI El DU9 ose, l3 D5 

R 

JHZ GERRDR I HO - GO TO ERROR ROUTINE 
,---------------------------------------------------------------CHECK FOR HOT INTERRUPTS 
,---------------------------------------------------------------,----- INTERRUPTS ARE "ASKED OFF. NO INTERRUPTS SHOULD OCCUR. 

STI I EHAILE EXTERNAL INTERRUPTS 
P'IOY CX,59H 
LOOP f l WAIT FOR ANY INTERRUPTS 
IIOV ll,OATA_AREA[IHTR_FLAG-RS232_1ASEl I ANY INT OCCUR? 
OR 8l,8l 
JZ EHD_TESTG ; HO - GO TO NEXT TEST 

GERROR: IIOV IH,07H I SET 07 SECTION OF ERROR "SG 
JIIP E_IISG 

,------------------------------------------------------------------SUIRDUTIHE 
TEMPORARY INTERRUPT SERVICE 

DESCRIPTION 
; THIS ROUTINE IS ALSO LEFT IH PLACE AFTER THE 
i POWER OH DIAGNOSTICS TD SERVICE UNUSED 
I INTERRUPT VECTORS. LDCATIDH 'IHTR_FLAG' WILL 

COHTAIH EITHER: I. LEVEL OF HARDWARE INT. THAT 
CAUSED CODE TO IE EXEC. 

2. 'ff' FOR HOH-HARDWARE INTERRUPTS THAT WERE 
EXECUTED ACCIDEHTLY. 

,------------------------------------------------------------------D11 PROC 
ASSU"E 
PUSH 
PUSH 
CALL 
"DV 
OUT 
HOP 

HEAR 
DS:DAU 
OS 
AX 
DDS 
Al, OBH 
IHTAOD,Al 

Al,IHTAH 
AH,Al 
A.L,AH 
HW_IHT 

' I 
' l SAVE REG AX CONTENTS 

' l 
' ' 

READ IN-SERVICE REG 
IFIHD OUT IIIIAT LEVEL 
SERVICED) 
GET LEVEL 
SAVE IT 
OD? (HO HARDWARE lSR 

AH,OFFH ; 

IEIHG 

ACTIVE> 

IH 
IIOV 
OR 
JHZ 
IIDV 
JIIP 

HW_IHT: IH 
DR 
OUT 
110V 
OUT 

l~~~~T::r-IHTR...F~A~E; ~~KF~!~uio FF IF HOH-HDWARE 

SET_IHTR_FLAG: 
IIOV 
PDP 
POP 
ST! 

DU""Y_RE1~:r 
D11 EHOP 

EHO_TESTG: 

Al,AH I 11ASK OFF LVL IEIHG SERVICED 
IHTAOl,Al 
Al,EDl 
IHTADD,H 

IHTR_FLAG,AH 
AX 
OS 

SET FLAG 
RESTORE REG AX CONTENTS 

INTERRUPTS BACK OH 
HEED IRET FOR VECTOR TAILE 

;----- FIRE THE DISKETTE WATCHDOG TI"ER 
IIOV Al,WD EHAILE•WD STROIE♦FDC RESET 
OUT HEC Cll,Al -, -
IIOV Al,WD_EHAILE•FDC_RESET 
OUT HEC CTL,Al I 
ASSUIIE CS:CQOE,DS,AISO 

.------------------------------------------------------------------1 !EST IO 
I 1253 Tl"ER CHECKOUT 
l OESCRIPTIDH 

VERIFY THAT THE TIIIERS 11, I, AHO 2l FUNCTION PROPERLY. 
THIS INCLUDES CHECKING FOR STUCK BITS lH All THE TIIIERS, 

l THAT Tl11ER I RESPOHOS TO TIIIER O OUTPUTS, THAT TIIIER I 
I IHTERRUPTS WHEH IT SHOULD, AHO THAT TIIIER 2'5 OUTPUT 
I WORKS AS IT SHOULD. 
I THERE ARE 7 POSSIBLE ERRORS DURING THIS CHECKOUT. 
I IL VALUES FOR THE CAll TO E_.1150 INCLUDE• 

01 STUCK 1115 IH Tl"ER 0 
I I• TINER I DOES HOT RESPOND TO Tl"ER I OUTPUT 
I 2: TIMER D INTERRUPT DOES HOT OCCUR 
I 3• STUCK BITS IH TIIIER l 
I 4• Tl"ER 2 OUTPUT IHITIAL VAlUE 15 HOT LOW 
I 5: STUCK 1115 IH Tl"ER 2 
I 6, TIIIER 2 OUTPUT DOES HOT GO HIGH OH TERIIIHAL CDUHT 
I 7: TIIIER D OUTPUT OUT OF RANGE 
,------------------------------------------------------------------1 INITIALIZE TIIIER I AHD TIIIER O FDR TEST 
1------------------------------------------------------------------CALL "FG UP I SEND 'f5' TO "FG TESTER 

IIOV AX,0l76H ; SET Tl"ER I TO IIOOE 3 IIHARY 
110~ IX,DFFFFH J IHITIAL COUHT OF FFFF 
CALL !HIT TINER ; IHITIALIZE Tl"ER I 
IIDV AX,D031H SET TIIIER D TD IIDDE 3 IIHARY 

IH11IAL COUNT DF FFFF 
CALL !HIT TIIIER I IHITIALIZE T!IIER D 

1------------------------------------------------------------------I SET BIT 5 OF PORT AD SO TIIIER I ClOCK Will IE PULSED BY THE 
l TIIIER D OUTPUT RATHER THAH THE SYS!lll CLOCK. 
1------------------------------------------------------------------IIOV Al,DOIDODOOB 
, _______ ou1 _____ H"l_PDRT,AL _____ , ----------------------------------
' CHECK If All IITS GO OH AHO OFF IN TIIIER D lCHECK FOR STUCK 
I 1115) 
,-----------------------------------------------------------------· "°V AH,O Tl"ER D 

CALL BITS OH GFF l ET SUIROUTIHE CHECK IT 
JHI TIIIEll_HZ HO STUCK IITS !CARRY FLAG HOT SET) 
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osH as oo 
05EI E9 06tf R 

OHi 
05[1 E4 H 
DSED IA EO 

05EF E• '1 
05fl SD FFFF 
05H 75 05 
05F6 13 0 I 
ISFI E9 OUF I 

05FI 
D5FD Fl 
05FC E• 21 
nFE 2• FE 

"'' 20 06 oo• • uo, u Zl 
0606 ll Ct 
06DI 
0601 F6 06 ..... D1 
0600 75 07 
060F E2 F7 
0611 13 02 
0'13 e, D69F I 

0'16 
061' FA 

0617 ID ID ,u, E6 U 
0'11 5D 
061C 5g 
D610 E• 0 
D61F IA DO 
0621 E•., 
0623 IA FO 

0625 19 D5EZ 
D621 
oua 03 El 
,1621. FE CD 
062C 75 FA 

0'2E .. oa 
0630 E6 •s 
063Z 50 
063) sa 
063' E' 0 
063' IA ca 
0611 e• .. 
D6lA al El 
063C ll 07 

06lE 21 DI 
06'0 ao FE GA 
06'3 77 5A 
D6•5 SO FE GI 
060 72 55 

.... ID DO 
u•c E6 Al 

DUE •• 01 
0650 Ea out I 
0653 73 " 0655 13 Ol 
0651 El., 

0659 
06H aa 02U 
D6SC U FFFF 
D6Sf El 06FZ I 

D662 E• 61 

°'" OC DI 
066' E6 '1 

0661 .. 02 
066A E& au, R 
066D 71 .. 

"DV IL,O l STUCK IITS IN Tl"ER 0 
JMP TIHER_ERRDR 

,------------------------------------------------------------------' SINCE TIHER O HAS CDHPLETED U LEAST ONE COHPLETE CYCLE, 
; Tl"ER I SHOULD IE NOH-ZERO. CHECK THAT THH IS THE CASE. 

Tl"EU_NZIH' --
AL, TIHEl+l READ LSI OF Tl"ER l 

HOV AH,AL SAVE LSI 

IN AL,TIHER+l 
CIIP AX,OFFFFH 
JHE Tl"ERO_IHTR 
IIOV ll. I 
JMP TIHER_ERROR 

READ HSI OF TIIIER 1 
STILL FFFF? 
HO - TIHER I HAS IEEH IUIIPED 
TIHER 1 WAS NOT IUHPED IY TIHER D 

.------------------------------------------------------------------; CHECK FOR TIHER D INTERRUPT 

h"EU_I~TTRI' --
, I EHAILE "ASKAILE EXT INTERRUPTS 
IH Al, INTAOI 
AND Al, OFEH I IIASK All IHTRS EXCEPT LVL D 
AND DATA_AREA[INTR_FLAG-RS2l2_1ASE],AL ; CLR INT RCVED 
OUT IHTAOl,AL l WRITE THE 1259 IIIR 
XOR ex.ex ; SET LOOP COUNT 

WAlT_IHTR~LOOP, 
TcST DATA_AREA[IHTR_FLAG-RS2lZ_IASEl,l I TIIRO INT OCCUR! 
JHZ RESEl_lHTRS ; YES - COHTIHUE 
LOOP WAIT_IHTR_LOOP ; WAIT FOR IHTR FOR SPECIFIED TIHE 
HDV IL,2 ; TIHER O IHlR DlDH'l OCCUR 
JHP HHER_ERROR 1 

1------------------------------------------------------------------; HOUSEKEEPING FOR llHER O INTERRUPTS 

; 
;------------------------------------------------------------------
1 CHECK COUHT DOWN SPEED OF TIIIER 0 
;------------------------------------------------------------------HOY AL,0 ; 

DUT Tl"_CTL,AL I 
PUSH AX ; 
POP AX ; 
IH AL,Tlt'IER+O ; 
IIOV DL,AL l 
IN AL, TIHER+O i 
IIOV DH,Al i 

IIOV CX,05EZH 
Tl"ERO_WSHR AX,Cl 

DEC CH 
JHZ TI"ERO_W 

"ov Al,O 
OUT TIII_CTL,AL 
PUSH AX 
PDP AX 
IH AL, Tl"ER+O 
IIOV Cl,AL 
IH AL, TIIIER+O 
IIOV CH,A.L 
"ov IL, 7 

su1 ox.ex 
CIIP DH, OAH 
JA Til1ER_ERROR 
C11P DH,OIH 
JI T ll'IER_ERROR ; 

LATCH TIIIER 0 
PAUSE 

READ TI"ER O lSI 

• "SI 

WAIT I "S ICH=5, CL=Z26) 

U TCH Tl"ER 0 
PAUSE 

READ TI"ER O lSI 

" NSI 

Tl"ER O OUTPUT OUT OF RAHGE 

(D955Hl 
WITHIN TOLERANCE! 
HO -

,------------------------------.... ---------------------- ........ . 
l RESET D5 OF PORT AD SO THAT THE TI"ER I CLOCK WILL IE 
I PULSED IY THE SYSTEII CLOCK. 
,---------------------------------------------- -- - -------
:IHE_l,_~s; _____ ~~i~PORT,AL _____ ; -~~~~-~~-:-~~-------------------·-

; CHECK FOR STUCK BITS IH Tl"ER I 
,----------------------------------------------------IIDV AH, I UHER I 

CALL ans OH OFF 
JHI TI11El2_1HlT ; HD STUCK IITS 
IIOV DL,3 i STUCK Ill$ IH TIIIER I 
J11P SHORT Tl"ER_ERRDR 

,----------------------------------------------------
' INITIALIZE TIIIER Z ,-- ----
TIIIERZ_I~~~: AX, OZB6H ; SE! TIIIER Z TO "ODE S IIHART 

IIDV IX, DFFFFH ; INITIAL COUNT 

1 

_______ CALL ____ lHIT_Tl"ER ________________________________________ _ 

; SET PIO OF PORT_! OF 3255 ITIIIER Z GATE) 
,---------------------------------------------------- -IH AL,PORT_I ; CURRENT SlAlUS 

OR AL. 000000011 l SET IIT O - LEAVE OTHEIS ALONE 
_______ ouT _____ PORl_l,AL _________________________________________ _ 

CHECK FOR STUCK IITS IH TIMER 2 
------------------------------------------------------------------

110V 
CALL 
JHI 
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D66F 93 D5 
1671 ea 2C 

1673 

1673 H 61 
1675 24 FE 
1677 E6 61 
067' aa DZ!D 
067C U DODA 
067F ea D6FZ R 

0632 E4 62 
0634 H 20 
0636 H 04 
o,aa 93 04 
061A ea ll 

ouc E4 61 
OUE oc 01 
0~90 U 61 

0692 99 GODA 
0695 EZ FE 
0697 E4 62 
0699 24 20 
0699 75 65 
069D Bl D6 

069F 
069F a7 oa 
O•AI ea 0Dl2 R 
06u ea 5c 

uu 
060 II 
OU7 0 
UAI u 
au, 
au, 33 DI 
DUI 33 F6 

DUO U DDO 
1611 02 D4 
0612 aF au, 
DUS 32 CD 
0617 U C4 
Ult 13 Fl 

DUI 
OUI It DDOB 
DUE 
one ,1 
061F 33 Ct 
o,c1 

R 

D6C1 2E1 U 15 
06C4 E6 43 
06C6 50 
06C7 5& 
06C& EC 
D6C9 08 F6 
06CI 7S OC 
06CD OC DI 
06CF DA Da 
0601 EC 
01D2 DA Fa 
06D4 al Fa ff 
16D7 EB 07 
D6D9 
06D9 22 Da 
06D& EC 
060C l2 Fl 
D6DE DB oa 
06EO 

MOY !l,5 1 STUCK llTS lM TIMER 2 
JMP SHORT TIMER_ERROR 

1------------------------------------------------------------------; RE INITIALIZE TIMER 2 WITH MODE O AND A SHORT COUNT 
1------------------------------------------------------------------
REIHIT T2, 
;------DROP GATE TO TIMER 2 

IN AL,PORT_B CURRENT STATUS 
AHD AL,111111101 RESET llT O - LEAVE OTHERS ALONE 
OUT PORT B,Al 
MOY AX, oiaoH SET TIMER 2 TO MODE O llHUY 
MOY ax. OODAH INITIAL COUNT OF 10 
CALL IHIT_TIMER 1------------------------------------------------------------------

' CHECK PC5 OF PORT_C DF 1255 TO SEE lF THE OUTPUT OF ll"l!JI 2 

I 15 LOW 
1------------------------------------------------------------------lH Al ,PORT C I CURRENT STATUS 

AND Al,001000001 ; MASK OFF OTHER BITS 
JZ CK2 OH IT'S LOW 
MOY Bl, { ; PC5 OF PORT _c WAS HIGH WHEN lT 
J"P SHORT TIMER ERROR ; SHOULD HAVE BEEN LOW 

;----- TURN GATE BACK OH -
CKZ_OH, IN Al,PORT_a CURRENT STATUS 

OR Al,ODDDOOOU SET BIT O - LEAVE OTHERS ALONE ________ ouT _____ PORT_B,AL _________________________________________ _ 

CHECK PCS OF PORT C TO SEE lF THE OUTPUT OF TIMER 2 GOES 
; HIGH -
J------------------------------------------------------------------MOV ex. ODO AH ; IIAlT FOR OUTPUT GO HIGH, SHOULD 
CK2 LO, LOOP CK2 LO ; BE LONGER THAN lHlTIAL COUNT 

- lH Al,PORT C ; CURRENT STATUS 
AND AL,OOIOOOODI ; PLASK OFF ALL OTHER ans 
JHZ POD13 EHD ; lT'S HIGH - WE'RE DONE! 
MDV Bl,6 - ; TIMER 2 OUTPUT DID HOT GO HIGH 

1------------------------------------------------------------------; 3253 TIMER ERROR OCCURRED. SET SH WITH MAJOR ERROR 
; IHOICATOR AND CALL E "SG TO IHFORH THE SYSTEM OF THE ERROR. 
; (IL ALREADY COHTAIHS-THE MIHOR ERROR IH~TCATOR TO TELL 
I WHICH PART OF THE TEST FAlLEO.) 
.------------------------------------------------------------------
TIMER_ER~g:· BH,S ; TIMER ERROR INDICATOR 

CALL E_MSG 
JKP SHOU POD13_EHD 

1--------------------------------------------------------------
SU&ROUTIHE 

ans OH/OFF 
DESCRIPTION 

USED FOR DETERMIHING IF A PARTICULAR TIMER'S BITS GO OH 
, AHO OFF AS THEY SHOULD. THIS ROUTINE ASSUMES THAT THE 
, TIMER 15 USING BOTH THE LSI AHO THE MSI. 
; CALLING PARAMETER 
, (AH> : TIMER NUMBER (0, I, OR Z) 
; RETURNS 
I <CF> : 1 IF FAILED 
I <CF> : 0 IF PASSED 
I REGISTERS AX, IX, ex, DX, DI, AND SI ARE ALTERED. 
,------------------------------------------------------------ -----LATCHES LABEL BYTE 

oa OOH 
DB OH 
DI UH 

IITS_OH_~~: 
XOR 

PROC HEAR ax.ax 
Sl,SI 

INITIALIZE ax REOISTU 
1ST PASS - SI: I 

MOY OX, TI"ER 
ADD Dl,AH 
MOY Dl ,OFFSET 
XOR Al,Al 

1 IASE PORT ADDRESS FOR TIMERS 

LATCHES I SELECT LATCH PLASK 
XCHG Al,A.H 

CLEAR AL 
AH -> Al 

ADD Dl,AX 1----- 1ST PASS - CHECKS 
1 2ND PASS - CHECKS 

l TIMER LATCH "ASK INDEX 
FDR All IITS TO COl4E OH 

OUTER_LOOP1 
HDV 

IHHER_LOOP, 
PUSH 
XOR 

TST ans, 
- MOY 

OUT 
PUSH 
POP 
IH 
OR 
JHE 
OR 
OR 
IN 
OR 
CMP 
JMP 

SECOND• 

TST_CM1 

AND 
IN 
AHO 
OR 

FOR ALL lllS TO GO OFF 

cx,a 
ex 
ex.ex 
Al,CS,IDI] 
TII\._Cll, Al 
AX 
AX 
AL,DX 
Sl,SI 
SECOND 
Al, Q lH 
Bl,Al 
Al,DX 
BH,AL 
BX,DFFFFH 
SHORT TST_~ 

ll,Al 
Al,DX 
IH,A.l 
IX,IX 
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OUTER LOOP COUNTER 

I SAYE OUTER LOOP COUNTER 
I INNER LOOP COUNTER 

TIMER LATCH MASK 
LATCH TIMER 
PAUSE 

READ TIMER. LSI 

SECOND PASS 
TURN LS Ill ON 
TURN 'OH' BITS OH 

; REAU TI11ER MSB 
; TURN 'OH' BITS OH 
l ARE ALL TIMER BITS 
I DON'T CHANGE FLAGS 

DH? 

CHECK FOR All Ill$ OFF 
READ MSB 
TURN OFF ans 
ALL OFF? 
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06EO 14 07 
06E2 E2 DD 
06E ♦ H 
06E5 E2 D7 
06E7 F9 
06E• Cl 
06C9 
D6E9 5' 
D6EA 46 
06EB Bl FE 
OHE 75 Cl 
UFO Fl 
06Fl Cl 
06F2 

06F2 
06F2 E6 43 
06F♦ IA 000 
06F7 02 D• 
06F9 IA Cl 
06FI EE 
06fC 52 
06FD SA 
06FE 8A C7 
0700 EE 
0701 Cl 
0702 
0702 

: o•c 
= C4la 

: ODCI 

0702 E& Of7t 
0705 FA 
0706 BO 70 
0708 E6 'l 
070A 89 8000 
0700 E2 FE 
07 DF BO 00 
0711 E6 ,1 
07ll u OlDA 
t716 28 c, 

071& Et 
0719 •• oa 
0718 H 06 
071D E2 f9 
071F ll 00 
0721 El 4C 

D72l l2 CO 
0725 E6 41 
0727 28 DI 

0729 ll Ct 
0721 EC 
072c •• oa 07ZE 14 06 
0730 E2 F9 
0752 13 01 
07H El 39 

on, 21 Cf 
073& Et 
0119 •• 01 
0731 75 0A 

07lD •• ea 
07lf 75 22 
D7'1 E2 F5 
D7U Bl oz 
OHS E& 2& 

0147 •a ea 
070 H 0~ 
OHB n n 

02 

R 

JE 
LOOP 
POP 
LOOP 
STC 
RET 

CHJLEHD1 
POP 
IHC 
CNP 
JHE 
CLC 
RET 

ex 
SI 
51,2 
OUTER_LOOP 

IITS_ON_OFF ENDP 

YES - SEE IF DONE 
KEEP TRYIHG 
RESTORE OUTER LOOP COUNTER 
TRY AGAIN 
ALL TRIES EXHAUSTED - FAILEO TEST 

I PDP FORl1ER OUTER LOOP COUNTER 

CHECK FOR ALL IITS TO GD OFF 
TIMER BITS ARE WORKIHG PROPERLY 

1------------------------------------------------------------------
j SUBROUTINE 

INITIALIZE TIIIER 
DESCRIPTION 

ASSUMES 10TH THE LSI AND 1151 OF THE Til1ER WILL IE USED. 
CALLIHG PARAMETERS 

(AH) : TIIIER t 
(All= Ill PATTERH OF lHITlALIZATIDN WORD 
(IX> = INITIAL COUHT 

(IH) : MSI COUHT 
(Ill = LSI COUNT 

ALTERS REGISTERS DX AHO Al. 
,--------------------------------------------------------------INIT_TIIIER PROC HEAR 

OUT TIM_CTL,AL 
IIOV DX, TIIIER 
ADD OL,AH 
IIOV AL,BL 
OUT DX, AL 
PUSH DX 
POP DX 
IIDV AL,IH 
OUT DX,AL 
RET 

lNIT TIIIER 
PODll_END: 

EHDP 

OUTPUT IHITIAL CONTROL WORD 
BASE PDRT ADDR FOR TIMERS 
ADD IH THE TIMER I 
LOAD LSB 

PAUSE 

l LOAD 1151 

,----------------------------------------------------------------; TEST 11 
CRT ATTACHMENT TEST 

DESCRIPTION 
I. INIT CRT TO 40 X 25 - COLOR 
2. CHECK FOR VERTICAL AND VIDEO ENABLES, AND CHECK 

TIIIIHG OF SAHE 
3. CHECK VERTICAL INTERRUPT 
4. CHECK RED, BLUE, GREEH, AHO IHTfHSIFY DOTS 

IIFG ERROR CODE: 09XX <XX-SEE COlll'IEHETS IN CODE) 
,----------------------------------------------------------------IIAVT EQU OAO\CH ; MAXIMUM TIME FOR VERT/VERT 

IIIVT EQU OCH&H 
; (HONIHAL + 2lXl 
; IIINIMUM TIIIE FOR VERT/VERT 
; (NOMIHAL - 23X) 

;•·--• NO"IHAL TIME IS B232H FOR 60 HZ. 
EPF fQU 20D I HUMBER OF ENABLES PER FRAIIE 

25 LINES l 

;-----
42• 

;-----
Q3: 

;------
Q., 

;-•---
QS: 
Q6: 

CALL 
CLI 

"FG_UP 

IIOV Al,011100001 
OUT TIII_CTL,AL 
HOV CX,&OODH 
LOOP S 
NOV Al,O 
OUT TIMER+l,AL 
~8~ g::~~A_CTl 

LOOK FDR VERTICAL 
IH AL,DX 
TEST AL,OOOOIOODI 
JHE Ql 
LOOP QZ 
110V BL,O 

; (& DOTS X 
SEHD 'flt' TO IIFG_TESTER 

l SET TIIIER 1 TO IIDDE 0 

I WAIT FDR NODE SET TO •T~Kf" 

SEND FIRST BYTE TD TIIIER 
SET ADDRfSSIHG TO VIDEO ARRAY 

GET STATUS 
VERTICAL THERE YET? 
COHTlHUE IF IT IS 
KEEP LOOKING TILL COUNT EXHAUSTED 

JIIP SHORT Q115 ; HO VERTICAL : ERROR 0900 
GDT VERTICAL - START TIIIER 

XOR AL,AL 
OUT TIIIER+l,Al 
SUB IX,IX 

WAIT FOR VERTICAL TO GO 
XOR ex.ex 
IN AL,DX 
TEST Al,000010001 
Jl QS 
LOOP Q4 
MDV BL,OlH 

SEND 2HD BYTE TD TI"ER TO START 
; IHIT. EHAILf COUNTER 

AWAY 

GET STATUS 
VERTICAL STILL THERE! 
CONTINUE IF IT'S GONE 
KEEP LOOKING TILL COUNT EXHAUSTED 

JMP SHORT QllS ; VERTICAL STUCK OH: ERROR 0901 
HOW START LOOKIHG FOR ENABLE TRANSITIONS 
sua ex.ex 
IN AL,DX 
TEST AL,000000011 
JNE Q7 

TEST AL,000010001 
JHE Qll 
LOOP Q6 
IIOV aL,02H 

GET STATUS 
EHABL E OH YETT 
GO OH IF IT IS 

VERTICAL OH AGAIH! 
CONTINUE IF IT IS 
KEEP LOOKING IF HOT 

JMP SHORT Qll5 
;----- MAKE SURE VERTICAL WENT 0 
Q71 TEST AL,000010008 

EHAILE STUCK OFF: ERROR 0902 
F WITH EHABLE GO!HO OH 

VERTICAL OFF? 
JZ QB 
IIOV IL,OlH 

GO OH IF IT IS 
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D71D El 20 

DHF 21 c, 
D751 EC 
D752 AS Dl 
D754 H D6 
D756 E2 F9 
D75a ll U 
DlSA El 13 

Ol5C 4l 
D75D H D4 
075F Al oa 

0761 H D3 

0763 IO 40 
D765 E6 43 
0767 &I Fl ooca 
D761 H D5 
DllD ll D5 
Dl6F Et D7FF I 
D172 E4 41 
D7H u ED 
D77' 9D 
D717 H41 
011, 16 EO 
0171 Fl 
one 9D 
D17D lD A04C 
0780 73 D4 
D782 ll 06 
0714 El 79 

0716 lD C411 
D7U 76 14 
D711 ll D7 
071D El 70 

ll&F za c, 
OHi E4 Zl 

0Hl Z4 DF 
0795 E6 Zl 
0797 
D791 

ZD D6 D414 R 
Fl 

DHC F6 D6 0414 

D7Al 75 06 
D7Al EZ F7 
07A5 Bl aa 
07Al El 56 

au, E4 21 
OHi oc 20 
07AD E6 Zl 

17AF 52 
07&1 3l co 
071Z CD ID 
0714 aa 0501 
0717 CD 10 
1719 II 095F 
D71C II Ol7F 
O)IF a, DDza 
07C2 CD 10 

07C4 Ea D4C2 R 07C7 SD 
DICI OD 
o,c, 01 
07CA 00 
DICI El 14C2 R 
DICE IC 
07CF DD 
D7DD 01 
D7DI ao 
D7DZ 5A 

D7Dl ll co 
07D5 21 c, 
17D7 EE 

D7Da EC 
D7D9 AS 10 
D7D1 75 oa 
D7DD E2 F9 
07DF ll ID 
OlEI DA DC 
OlEl El IA 

DlE5 21 Ct 
OlE7 EC 
DIES Al 10 

R 20 

JNP SHORT Qll5 ; VERTICAL 5TUCK OH 
1----- HDW WAIT FOR EHAILE TO GO OFF 
QI I SUI ex, ex 

= ERROR nn 

Q91 IH AL,DX OET STATUS 
TEST AL,DDDOOOOII 
JE QIO 
LOOP Q9 
NOY IL, D4H 
JMP SHORT 0115 

; 

ENABLE DFF YET? 
PROCEED IF IT IS 
KEEP LOOKING IF NDT YET LOW 

1----- ENABLE HAS TOGGLED, IUIII' 
0101 IHC IX 

I EHAllE STUCK OH: ERROR 0904 
CDUHTER AHO TEST FOR NEXT VERTICAL 

0115• 
012, 

Ul1 

JZ QI! 
BUMP EHAILE COUNTER 
IF COUNTER WRAPS, ERROR 

TEST AL,000110001 DID ENABLE GO LOW IE:AUSE OF 
VERTICAL! 

JE 
IIOV 
JIIP 
IH 
NOV 
HOP 
IH 
XCHG 
sn 
HOP 
CNP 
JAE 
NOV 
J"P 
~p 
JIE 
"GV 
JIii' 

05 IF HOT, LOOK FOR ANOTHER EHAILE 
; TOGGLE 

HAD CO"PLETE VERTICAL-VERTICAL CYCLE, HOW TEST RESULTS 
AL,40H ; LATCH Tl"ERl 
TIM CTL,AL l 
IX,!PF ; NUIIIER OF EHAllES BETWEEN 

OIZ 
IL,UH 
Q22 
AL,Tl"U+l 
AH,AL 

Al, TIIIER+l 
AH,AL 

AX,NAYT 
Oil 
IL,06H 
SHORT 022 

AX,"IVT 
014 
Bl, 07H 
SHORT 022 

; VERTICALS O.K.! 

WRONG t ENABLES= ERROR o,t5 
1 GET Tl"ER VALUE LOW 
l SAYE IT . 
l 
; . 
I 
I 
I 

INTERRUPTS BACK OH 

l VERTICALS TOO fAR APART 
; = ERROR UU 
; 

;----- Tl"IHGS SE~ O.K., 
014, sua ex.ex 

; VERTICALS TOO CLOSE TOGETHER 
J = ERROR 0907 

NOW CHECK VERTICAL INTERRUPT (LEVEL 5) 
; SET TIMEOUT REG 

015• 

016• 

,-----

IN Al,IHTAOl 

AL,IIDllllll AHO 
our 
AHD 

IHTADl,AL , 

sn 
TEST 

DATA AREA[IHTR FLAG-RSZ32 IASEl,AL 
- - 1 ENABLE !HTS. 

JHZ 
LOOP 
IIOV 
J"P 

DATA_AREA[INTR_F~AG-Rt~~2
5

1~:~:e::~o~:;D1 l SEE IF 
016 I GD OH IF IT DID 
015 ; KEEP LOOKIHG IF IT OIDN'T 
IL, DIH 
SHORT 022 

IN 
OR 
OUT 

Al, IHTAOI 
AL,OOIDODODI 
IHTADl,Al 

HD VERTICAL IHTERRUPT 
= ERROR noa 

l DISABLE INTURUPTS FOR LEVEL 5 
l 
; 

SEE IF RED, GREEN, BLUE AND INTENSIFY DOTS WORK 
FIRST, SET A LINE OF REVERSE VIDEO, INTENSIFIED BLANKS 
IHTO VIDEO BUFFER 

PUSH DX 
XOR AX,AX 
IHT INT 10 
IIOV AX,OSD)H 

A~~ l~~Q~;FH 
IIOV IX,077FH 
IIOY CX,40 
IH; INT.ID 

CALL SISET 
DI OIDH 
DI OOQH 
DI I 
DI OOOH 
CALL sasET 
01 DICH 
DI ODON 
01 I 
DI IIIH 
POP DX 

; 
; ENABLE DISPLAY I CLEAR SCREEN 
; <"ODE: 40 X 25 - COLOR) 
l SET TO VIDEO PAGE 7 

WRITE CHARS, UNDERSCORE 
; PAGE 7, REVERSE VIDEO, HIGH IHT 
J ,o CHARACTERS 
l 

; DISABLE NATIVE VGA 
I START REG ADDR 
; IIASK DATA 
; PARAIIETER LENGTH 
l 
I EHAILE PCJR VGA 
; ST ART REG AODR 

11ASK DATA 
PARAMETER LENGTH 

XOR AX,AX 
on, sua cx,cx l START WITH BLUE DOTS 

I OUT DX, Al 1----- SEE IF DOT CONES OH 
0111 IH Al,DX 

, .......... 
Ql9, 
020 I 

TEST Al,00D!ODOOI 
JNZ 019 
LOOP OU 
IIOY IL, IDH 
OR IL ,AH 
JIIP SHORT 022 

SEE IF DDT GOES Off 
sua ex, ex 
IH AL,DX 
TEST AL,D00100001 
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l SET YIDEO ARRAY ADDRESS FDR DOTS 

I GET STATUS 
DOT THERE! 
GD LOOK FOR DDT TO TURN OFF 

I CONTINUE TESTIHG FOR DOT OH 
; 
; OR IH DOT IEIHG TESTED 
1 DOT NOT CONING ON= ERROR 1,1x 
; ( X=O, DLUE; X=l. GREEN; 
; x=2. RED; X=3, IHTENSITY) 

I GET STATUS 
IS DOT STILL OH! 
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07EA >4 oa 
07EC E2 F, 

O>EE ll 20 
07FO 0A DC 
07F2 El oa 

07F4 Ff C4 
07F& ao Fe 04 
o7F, 74 09 
07FI aA C4 
07FD fl D6 
07FF B7 09 
0801 E9 1Dl2 R 

0804 BO 76 
oau E6 4l 
0808 BO 00 
OBOA E6 41 
OBOC EB 00 
oa,e E6 41 

0al0 ea OF7C I 
0115 53 co 
0315 IE D! 
0al1 C7 06 oooa R 0000 
081D C7 06 0120 R OFEA 

0823 OE 
0824 58 
DB25 Al 0122 R 

0826 EB ODDO E 
0828 BE 0304 R 
oa2e 39 3' OOIA R 
0!32 89 36 OOlC R 
0836 19 36 0080 R 
OBlA 53 C6 32 
O!lD 39 36 0082 R 
0341 f4 AO 
0343 BD BO 
0345 E6 AO 

oao ea OF7C R 

oau 
DMD 
OB~E 
oa~F 
0550 
0351 
0852 
0855 
0856 
oasa 
0559 

055A 
oaso 
035F 
0&62 
0565 
0868 
0869 
0868 
036D 
0&6F 
0570 
0!7l 
0875 
oan 
0379 
0871 
037E 
087F 

Ea 0\C2 R 
ac 
00 
02 
ao 
8D 
BA D3DA 
EC 
ll CO 
EE 
EE 

BB BaOD 
!E CD 
19 IEOD 
n 0010 
BA DlFF 
EC 
•• ao 
75 DZ 
13 20 
S3 
F6 c1 oa 
7S 06 
E4 60 
DC 4D 
E6 60 
Ea ODEA R 
SB 
74 06 

oan ea 1001 R 

oaa~ Et D'7F R 

oaa, E4 60 
oaa, 24 &F 
0aaa E6 " 

oaao a, 2000 
0890 BA 03D9 
0593 ao c1 oa 
0596 BA C7 
oa,a EE 

E C 
R C 

JE 
LOOP 

110V 
OR 
Jl1P 

,·---- ADJUST 
Q21 r INC 

Cl1P 
JE 
11DV 
JIIP 

Q22• IIDV 
JNP 

;-----

Q21 
Q20 

IL,20H 
ll,AH 
SHORT Q22 

TO POINT TO NEXT 
AH 
AH,4 
Q23 
At.AH 
Ql7 
BH,09H 
E_IISG 

; 
DDT 

' ' ' 

GD OH IF DOT OFF 
ELSE, KEEP WAITING FOR DOT 
TO GO DFF 

OR IH DOT BEING TESTED 
DOT STUCK OH= ERROR 09ZX 
<X=O, BLUE; X=l, GREEN; 
X=2, RED; X=3, INTENSITY) 

All 4 DOTS DONE? 
GD END 

GO lDDK FOR ANOTHER DOT 
SET 1158 OF ERROR CDDE 

Q2l• 11DY Al,011101108 RE-JNIT TIIIER 1 
OUT TIII_CTl,Al 
HOV AL,OOH 
DUT TINER+l,Al 
JIIP $ ♦ 2 
OUT TI11ER+l,Al 

,----------------------------------------------------------------; PART 12 
l SET UP KEYBOARD PARAMETERS 
.----------------------------------------------------------------ASSUIIE DS:ABSO 

CALL IIFG_UP 
XOR AX,AX 

; SEND 'fl' TO "FG_TESTER 

IIDV DS, AX 
IIDY HNI_PTR,OFFSET KBDHIII ; SET INTERRUPT VECTOR 
NOV KEY62_PTR,DFFSET KEY_SCAH_SAVE ; SET VECTOR FOR 

l POD INT HANDLER 
PUSH CS 
PDP AX 
IIOV KEY62 PTR+Z,AX 
ASSUIIE DS:DATA 
CALL DDS ; SET DATA SEGIIEHT 
~g~ ~~F~::s~~A~!s~UFFER_J ; SET KEYBOARD PARIIS 
110V BUFFER-TAIL,SI 
~g~ ~¥~~~R=START,SI 
IIOV BUFFER_END,SI 
IN AL,HMI_PDRT 
IIDV AL, !OH 
our HIII_PORT,Al 

SET DEFAULT BUFFER OF 50 IYTES 

CLEAR N"I F,F 
ENABLE NIil 

;----- IF A KEY IS STUCK, THE BUFFER SHOULD FILL WITH THAT KEY'S 
CODE. THIS WILL BE CHECKED LATER. 

,--------------------------------------------w--•-------------••-TEST 13 • 
, 32K VRA" (VRA"2) TEST 
; "FG ERROR CODE: lEXX BASE 32K YRAII ERRDR 
; !FXX EXP 32K VRA" ERROR . ---- --- -- - - -- -

CALL IIFG_UP ; SEND 'F2' TO IIFG_TESTER 1---~- EHAILE NATIVE AND PCJR VGA FOR BLANKING SCREEN 

,-----

CALL 
DB 
DB 
DB 
DB 
DB 
"ov 
IH 
XDR 
OUT 
DUT 

IASE 32k 
IIDV 
"OY 
IIDY 
IIDY 
"DY 
IH 
TEST 
JNZ 
IIDY 
PUSH 
TEST 
JHZ 
IH 
OR 
OUT 
CALL 
POP 
JZ 

CALL 

J!IP 

YRllh IH 
AHO 
OUT 

110V 
NOV 
ADD 
NOV 
DUT 

SBSET 
O!CH 
OOOH 
z 
OBOH 
OBOH 
DX,VGA_CTl 
AL,OX 
AX,AX 
DX,Al 
DX,AL 
VRAII AHO EXP 
AX,OB!DDH 
ES,AX 
ex, 1 EOOH 
BX,DOlOH 
DX,SBSTATUS 
Al,OX 
Al,VRAll2IH 
YRlll 
ll,2DH 
BX 
BH,000010008 
YRll2 
Al,PORT_A 
AL,010000008 
PDRT_A,Al 
PODSTG 
BX 
VRll3 

PUT_LOGO 

Q29 

AL,PORT_A 
Al,101111118 
PORT_A,Al 

CX,ZOOOH 
DX,PAGREG2 
BH,00001DODB 
Al. BK 
OX,Al 

' ; 

START REG ADOR 
l'IASK DATA 
PARAl'IETER lEHGTH 
ENABLE PCJR VGA 
ENABLE NATIVE VGA 
OISABLE VIDED 

lZK VRAII TEST <EXCEPT REGEN BUFF> 
; SET START ADDR (88000) 
; 
; SET TEST IIEII SIZE lSK 

' l 
I 
; 
I 
I 
; 

1ST 16KB ? 
NO -

SET RETENTION TEST REQ'ED FLAO 
All 

CALL "Ell TEST 

PUT LOGO OH SCREEN 

I ERROR 

RESET RETENTION TEST REQ'ED FLAG 

SET TEST IIE" SIZE 16K 

UPDATE cpu,cRT PAGE 

SET PAGE REG 2 
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(_ 

oan 3A Cl 
0191 H DZ 

oa,o Ea OF7C R 

OIAO El 04C2 R 
DIAl 0, 
OIA4 60 
OU5 02 
DSA6 00 
0SA7 00 
OSAa ES 04C2 R 
OUI 07 
UAC 67 
DIAD DI 
DUE ID 

OSAF 10 00 
DIil 3S DI 

DIil U 1000 
01&6 IE DA 
oaaa ll F6 
OIU 11 1000 
oaao 02 04 
OUF 46 
DICO E2 Fl 
OIC2 DA CO 
OIC4 75 3a 

osc6 u IOU 
osc1 52 
oacA II 10 
oacc SE DA 
DaCE 33 F6 
0100 51 
DIDI a, oaoo 
0104 02 04 
01D6 0 
0107 E2 Fl 
0101 SI 
OIDA so t6 02 
oaoo E2 EO 
OIDF SA 

oaeo FE Cl 
OBE2 DA Cl 
OIE4 75 11 
OIE6 II CZ 0011 
OIEA ao Fa 03 
DaED 72 DA 

DaEF 15 04 
OIFI H aa 
Olfl IE CZ 
OIF5 El IDEA R 
OIFI 17 00 
OIFA H 04 
OIFC ll FF 
OIFE 17 27 
0900 53 

0,01 El 04C2 R 
0904 07 
0,05 67 
09U 01 
0,07 00 
0901 El O\CZ l 
0911 DA 
090C 60 
DUD 01 
09DE 17 

090F Ea 1017 R 

1912 51 
DIil DA FF 
0915 H °' 
0117 IE 0017 l 
0,U El 0Dl2 R 
DUD 

l END T 
l NO -

1--------------------------------------------------------------l TEST 14 
l KJ-RO" ANO GAIJI SRAN TEST 
l "FD ERROR CODE: 2700 "ODULE AT ADDRESS IOOOOH 
l 2701 "ODULE AT ADDRESS IOIOOH 
I 2702 "ODULE AT ADDRESS IIOOOH 
I 2703 "DDULE AT ADDRESS IIIOOH 
; 27FF GAIJI RA" R/W ERROR 

ERROR 
ERROR 
EUOR 
ERROR 

1----------------------------------------------------------CALL "FG UP l SEND 'fl' TD "FG TESTER 
1----- DISABLE ¥RANI l VRA"2 DECODERS AND THEN ENAfLE KJ-RO" 

CALL SISET 
DI OOIH 
DI UOH 
DI 2 
DI OOOH 
DI OODH 
CALL SISET 
DI 007H 
DI 067H 
DI I 
DI OBDH I 

,-------------------------------, l TEST KJ-RO" : 
1-------------------------------; 

START REG ADOl 
NASK DATA 
PARA"ETER LENGTH 
DISABLE VRA"l DECODER 
DISABLE VRA"2 DECODER 

5TART REG ADDR 
"ASK DATA 
PARA"ETER LENGTH 
[HAILE KJ-RO" DECODER 111111-IFFFF) 

NOV Al,O ; 
XOR IX,IX ; 

CLEAR CHECHSU" COUNTER 
IH: 0 1 GOOD CO"P FLAG 

KJ21 

KJl1 

KJ41 

KJ51 

"DY DX,UOOH 
NO¥ DS,DX 
XOR Sl,Sl 
"DY cx,aoooH 
ADD u,os, 1s11 
INC SI 
LOOP KJ2 
OR AL,AL 
JHE KJERR 

"DY DX,90&0H 
PUSH DX 
"DV CL, 16 
"DY DS,DX 
XOR 51,SI 
PUSH ex 
"DY CX,OUOH 
ADD AL,os, 1s11 
INC SI 
LOOP lJ5 
PDP ex 
ADD DH,2 
LOOP KJ4 
PDP DX 

INC IL 
OR AL,AL 
JHE KJERR 
ADD OX,OOION 
C"' IL,3 

I 
I 
I 
I 

IL: 0 1 INITIAL KJ RO" ERR CODE 
SET KJ-RO" TOP ADDR IIOOOOH) 

TEST "ODULE AT ADDR IOIOOH 
(CALCULATE CHECKSU") 

CNECKSU" GOOD ? 
HO -

l TEST "ODULE AT AODR IOIIOH, 
IIOOOH, AND IIIOOH 

,----------------. 

;------: 
: tK Tl"ES LOOP ;------: 
: ,---: 
I 

; lNCR~ENT ERROR CODE 
; CHECKS~ GOOD ! 
: NO -

JI KJl I 

,-------------------------------. 
I TEST GAIJI SRA" ; 
1-------------------------------, KJ61 NOV CN,0411 ; SET TEST ADDR LENGTH 12U 

NOV DH,IIH ; SET START ADDR IIIOOHI 
NOV ES,DX l 
CALL PODSTG 1 
"ov IH,O 
JZ KJ7 
NOV BL,OFFN 

KJERR, NOV IN,27H 
KJ7 1 PUSH IX ; 

GAIJI SRAN GOOD! 
SET GOOD COIIP FLAG 

YES-
SET GAIJI SRA" ERROR COD! 

1----- DISABLE KJ-RON DECODER AND THEN ENABLE VRAN2 DECODER 
CALL saSET 

,-----
;-----

KJt1 

DI 007H 
DI 067H 
DI I 
DI OOOH 
CAll SISET 
DI OOAH 
DI 060M 
DI I 
DI 017H 

CALL 

POP 
DR 
JZ 

NOV 
CALL 

PUT_lOGD 

IX 
111, IH 
KJI 

ST ART REG ADDR 
"ASK DATA 
PARA"ETER LENGTH 
DIAILE KJ-RO" DECODER 

START REG ADDR 
; "ASK DATA 
I PARANETER LENGTH 
; ENABLE VRA"2 DECODER 

PUT LOGO ON SCREEN 

ANY ERROR OCCURRED! 
HO -

111011-IFFFFI 

,---------------------------------------------------------------1 TEST IS 
I NENORY SIZE DETERNIHE AND TEST 

DESCRIPTION 
THIS ROUTINE WILL DETER"IHE HOW NUCII N~ 
IS ATTACHED TO THE SYSTE" IUP TD 512Kll 
AHO SET "NE"ORY SIZE" AND "REAL_NENORY" 
WORDS IH THE DATA ARE~, 
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DUD EB DODD E 
0920 EB OF7C R 

D923 E4 60 
D925 U 0040 
0,2a ,a oa 
092A 74 03 
092C al Cl 40 
092F AB 01 
D931 74 04 
0933 a1 cl ooao 
0937 AB 02 
D939 74 04 
D931 Bl Cl OIDD 
093F 89 IE DD!l R 
D943 a9 IE OD15 R 

D947 BB ODDS 
090 EB D9DS R 
D94D 33 CD 
D94F BA D2DD 
0952 BE C2 
D9S4 19 70DO 
0957 33 D2 
0959 S2 
D95A 53 
0958 SD 
095C H 60 
09SE DC 40 

0960 E6 60 
0962 EB ODEA R 
0965 SB 
D966 SI 
D96 7 5A 
D96B 7S 27 
096A OS 0040 
096D Ea 09DS R 
0970 BO C6 10 
D973 BE C2 
0~75 19 BODO 
0978 3B Cl 
097A IS DD 
one E9 DAil R 

197F BO Fl 10 
0982 75 04 
0984 B7 IE 
D9B6 EB 2F 
D9aa ao FF 10 
o9aB 72 F7 
o,ao B7 IF 
09aF EB 26 

0'91 E4 60 
09'3 AB 03 
0995 H IA 
09'7 50 
ona 51 
0999 Bl OD 
D99B Dl ED 
D99D 3B DD 
D'9F 59 
DUD 58 
DUI 73 DE 
D9A3 U D9 
DU5 DA DD 
DU7 Bl 04 

UH D2 EE 
OUB 17 10 
DUD OA FE 
09AF EB IE 
DUI 97 0A 
0983 AB Da 
0'85 75 D6 
DU7 BA D9 
0999 0A DD 
DUB EB 12 
099D ao FC 02 
09CD U D9 
09C2 74 01 

O,C4 FE C7 
O,C6 DA DD 
o,ca ao Fe 01 
09CB 74 02 

: AFTER THIS, HENDRY WILL IE EITHER TESTED 
, OR CLEARED, DEPEHDIHG OH THE CONTENTS OF 
; "RfSET_FLAG". 
; MFG ERROR CODES= OAXX PLANAR BOARD ERROR 
1 OBXX 64K RAIi CARD ERROR 
I OCXX ERRORS IN BOTH DOD I EVEN BYTES 
l IN A 12BX SYS 
1 !YXX 12BK RAIi CARD ERROR 
1 Y=SEGIIEHT HAVING TROUBLE 
1 IEXX BASE 32K VRAII ERROR 
1 !FXX 32K VRAII CARD ERROR 
I xx= ERROR BITS I 

1----------------------------------------------------------------ASSUIIE DS•DATA 

025_2• 

Q261 

027• 

;-----
; 
Q29: 

029_1: 

UO: 

02, 

CALL DDS 
CALL HFG_UP 

:~::2RT_A 
AL, ODODIODOI 
025_1 
8X,6't 
AL,OOOODDOII 
Q25_2 
BX, 128 
AL,000000109 
Q25_3 
IX, 256 , 

SEND 'FO' TD IIFG_TESTEII 

RESTORE RAIi NAP IHFOIIATIDN 

64K RAM CARD? 
HO -

!ST 121K RAH CARD IN? 
YES-

2ND 128K RAH CARD IN? 
YES-

IN 
110V 
TEST 
JZ 
ADD 
TEST 
JZ 
ADD 
TEST 
JZ 
ADD 
HOV 
MDV 

lrlEMORY_SIZEl,BX l SET COHTIHUOUSE MEMORY SIZE 
[TRUE rlErll,BX ; SET TOTAL IIEIIORY WORD 

SIZE HAS 
MOY 
CALL 
XOR 

BEEN DETERIIIHED, HOW TEST OR CLEAR All OF rlalORY 
AX,B DISPLAY GOOD MEMORY SIZE 

NOV 
r,ov 
MOY 
XOR 
PUSH 
PUSH 
PUSH 
IN 
OR 

MSIZE 
AX,AX 
DX,0200H 
ES,DX 
ex, 1000H 
DX,DX 
DX 
IX 
AX 
Al,PORT_A 
Al,010000009 

; 
l SET START ADDR (IK BYTE) 
I 
l 
; 
I 
I 
; 

TEST 56K BYTES 

SET RETENTION TEST REO'ED FLAG 

OUT PORT A,Al ; 
CALL PODSTG ; TEST DR Fill Hal 
POP AX ; 
POP BX ; 
POP DX ; 
JHZ 031 l ERROR 
ADD AX, 64 ; DISPLAY GDOD HENDRY SIZE 
CALL IISIZE I 
ADD DH,lOH ; 
MDV ES,DX ; 
MDV CX,BOOOH ; TEST SIZE 64K 
CNP AX, BX ; END OF HEMORY ? 
JHE Q26 ; HO -
JIIP Q4l ; GOTO NEXT TEST 

OH ENTRY TO MEMORY ERROR ROUTINE, ex HAS ERROR BITS 
AH HAS ODD/EVEN INFO, OTHER USEFUL INFO OH THE STACK 

CNP BL, !OH BASE 32K VRAII ? 
J~E 030 ; HO -
HOV BH,IEH . ; ERROR CODE - USE S2K VRAM 
JIIP SHORT QSl 
CNP BH,IOH 
JB Q29_1 
HOV IH,IFH 
JIIP SHORT Qll 

IN 
TEST 
JZ 
PUSH 
PUSH 
l'IOV 
SHL 
Cl'IP 
POP 
POP 
JAE 
l'IOY 
OR 
MDV 

SHR 
l'IOY 
OR 
JIIP 
l'IOV 
TEST 
JHZ 
l'IOY 
OR 
JIIP 
CNP 
l'IOV 
JE 

INC 
OR 
CIIP 
JE 

:t:~g:h-:11, 
Q32 
AX 
ex 
CL, 13 
AX,Cl 
DX,AX 
ex 
AX 
Q32 
ll,Cl 
ll,CH 
Cl,4 

DH,CL 
IH,IOH 
IH,DH 
SHORT Q35 
IH,DAH 
Al, OOOOlDOOI 
Q34 
IL,Cl 
BL.CH 
SHORT QS5 
AH,02 
IL.Cl 
Q35 

IH 
Bl,CH 
AH,1 
Q35 
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BASE 32K YRAl'I? 
YES-
ERROR CODE - 32K VRAM CARD 

128K RAN CARD IN? 
HO -
SAVE 

FIND END ADDR OF 121K RAl'I CARDS 

; 121K RAIi CARD AREA? 
I RES TORE 
I 
I 

YES-FORl'I ERROR BITS c•xx•> 

ROTATE HOST SIGHIFIGAHT 
HIBBLE OF SEGIIET 
TO LOW HIBBLE OF DH 

FORl'I •1yw VALUE 

ERROR DA •.•• 
TEST FOR 64K RAN CARD PRESENT 
WORRY ABOUT ODD/EVEN IF IT IS 

COl'IDIHE ERROR BITS IF IT ISN'T 

EVEH BYTE ERROR? ERR OAXX 

i l'IAKE INTO OIXX ERR 
; IIOVE AND COIIBIHE ERROR BITS 
I ODD BYTE ERROR 
I 

(f 
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D9CD FE C7 

09CF BE 005E R 
19D2 Ea ODll R 

D9D5 
09D5 53 
09D6 51 
D9D7 52 
09Da 50 
09D9 84 02 
0901 BA 0921 
09DE 11 DO 
D9EO CD 10 
09E2 58 
09El 50 
09E4 aa DOOA 
09E7 B9 0003 
09EA ll D2 
D9EC F7 Fl 
0 9El: BO CA 30 
09Fl 52 
09F2 E2 F6 
09F4 B9 0003 
09F7 5a 
09Fa Ea OFAI R 
09FB E2 H 
09FD a, 0001 
DADO BE 0056 R 
OAOl 2E: U 04 
OA06 46 
OAl7 Ea OFAI R 
OAOA E2 F7 
OAOC 5a 
DADD 5A 
DADE 59 
OAOF 51 
DAIO Cl 
DA11 

Ull 

: D010 

DA11 Ea OF7C R 
OA1' ea 0000 E 

DAl7 IA 0201 
OAIA EC 
DAU Z4 FD 
DAID 1' 16 
DAIF E\ 62 
OA21 H ao 
OA?l H 03 
un El 7D ,0 

OA2B E\ 61 
DAU 2\ Ft 
OA2C E6 61 
DA!E BO 16 
OAlO E6 \l 
DAl2 10 'D 
OAl\ E6 AO 
ui, ao 20 

OA38 BA 00\2 
DAll EE 
QA3C 2a ca 
DAlE aa ca 
DA\O EE 
D•H El 61 
DA4l DC 01 
OHS Ei 61 
OA\7 El 6Z 
DAH H IQ 
DAO lS 06 
OA\D EZ Fa 
OA\F ll 12 
DASI El 0 

OAS3 H 

IHC 

NOY 
CALL 

IH ; NUST HAYE BEEN 10TH 
J - NAKE IHTO OCXX 

SI ,OFFSET NEN_ERR l 
E NSG l LET ERROR ROUTINE FIOURE OUT 
- l WHAT TO DD 

1---------------------------------------------------------SUIRDUTIHE 
, HENDRY SIZE PRIHT OH CRT 
l DESCRIPTIOH 
J PRINT TESTED HENDRY OK HSG DN THE CRT 
J CALL PARMS: AX= K OF GODD NENGRY (IN HEXl 
,----------------------------------------------------- -NS!ZE PRGC NEAR 

U71 

PUSH ax 
PUSH ex 
PUSH DX 
PUSH AX 
MOY AH,Z 
NOY DX,0921H 
NOV IH,O 
IHT !XHT_l D 
PDP " 
PUSH AX 
NOV IX, 10 
NOV ex, 3 
XOR DX,DX 
DIV ax 
DR DL,30H 
PUSH DX 
LDDP Ql6 
NDY ex, 3 
PDP AX 
CALL PqR

3
T
7

_HEX 
LOOP 
NOY CX,3 

SAYE WORK REGS 
SET CURSOR TOWARD THE END OF 
(ROW 9, CDL. 331 

l PAGE 0 
J 
J 

SET UP FDR DECINAL CONVERT 
OF 3 NIIIL ES 

, DEVIDE IY 10 
; HAKE INTO ASCII 
; SAVE 
I 

NDV SI,DFFSET F31 J PKINT • Kl• 
NOY AL,CS:lSII 
INC SI 
CALL qP~

8
T_HEX 

LDOP a 
POP AX 
PDP DX 
POP ex 
PDP IX 

Q35E: RET 
MSIZE ENDP 

Q'3: 

,---------------------------------------------------TEST 16 
; KEYIDARD TEST 
; DESCRIPTION 
J HNI HAS BEEN ENABLED FDR QUITE A FEW 
, SECONDS HOW. CHECK THAT HO SCAN CODES 

HAVE SHOWN UP lH THE IUFFER. (STUCK 
KEY) IF THEY HAVE, DISPLAY THEM AND 
POST ERRDR. 

MFG ERROR CODE: 2000 STRAY HNI INTERRUPTS OR KID RCV ERRORS : 
21XX CARD FAILURE 

xx=o1, KB DATA STUCK HIGH 
xx=o2, Kl DATA STUCK LOW 

l xx=o3, HO HNI INTERRUPT 1 

,----------------------------------------------------------------IHT_70 EQU 70H 
ASSUIIE DS•DATA 
cc~LLLL "oFDGS_UP l SEND 'EF' TO "FG_TESTER 

" ; ESTABLISH ADDRESSING 1----- CHECK LINK CARD, IF PRESENT 
IIOV DX,JOY PORT I 
IN AL,DX - ; IURH-IH "ODE? 
AHO AL,OfOH J 
JZ F6 ; YES-IYPASS CHECK 
IM AL,PORT_C J KEYBOARD CABLE ATTACHED ? 
AHO Al,1D0011011 J 
JHZ F7 J HO -

f6: JNP F6_X I YES-IYPASS CHECK 

Fl1 IN 
AHD 
OUT 
MOV 
OUT 
MOV 
OUT 
IIOV 

IIOV 
OUT 
SUI 
MOY 
OUT 
IH 
OR 
OUT 

F7_0t IN 
AND 
JHZ 
LOOP 
IIOV 
JIIP 

P7_1: PUSH 

Al,PDRT I 
AL,111111001 
PORT B,AL 
AL, 016H 
TIII_CTL,Al 
U,040H 
Hl1l PORT ,AL 
AL, l2 

DX, TIIIER+Z 
DX,AL 
AX,AX 
CX,AX 
DX,AL 
AL,PORT_I 
AL, l 
PORT_B,AL 
AL,PORT_C 
AL, OIDOOOOQI 
F7_l 
F7_0 
IL,02H 
SHORT F6_1 

ES 

A-2!7 

J 
J OlOP SPEAKER DATA 
l 
I "ODE SET TINER 2 
I 

DISABLE HNl 

LSI TO TINER 2 
(APPROX. 10Khz VALUE) 

EHAIL E TIIIER 2 
SEE IF KEYBOARP DATA ACTIVE 

EXIT LOOP IF DATA SHOWED UP 

SET HO KEYBOARD DAT A HROR 
(21021 

I SAVE ES 



Appendix A. 

OAS• ZB CO 
us, ae co 
OASa 26, C7 06 0008 R 0599 C 
OA5F AZ ooa4 R 
OA62 E4 61 
004 OC JO 
0.66 £6 61 
OAU BO CO 
DAU E6 AO 
OA6C B9 0100 
OA6F EZ FE 
CA71 E• 61 
OA7J 24 CF 
OA75 £6 61 
OA77 AO 0084 R 
DA7A 0A CO 
OA7C SJ Ol 
OA7E 26, C7 06 0001 R 0000 C 
OAl5 07 
0Aa6 74 H 
OA8& BO 00 
DA&A E6 AD 
OA&C E4 61 
uaE 24 FE 

AX,AX ; SET UP SEGMENT REG 
ES,AX ; M 
ES,(Hl11 PTRl,DFFSET D11 I SET UP HEW HIil VECTOR 
INTR FLAG,Al I RESET IHTR FLAG 
Al,PDRT B ; DISABLE IHTERHAl BEEPER TO 
AL,001100008 ; PREVENT ERROR BEEP 
PORT_B,AL 
AL, OCOH 
Hl1l_PORT,AL 
CX, O!OOH 
• AL,PORT_B 
AL,110011111 
PORT_B,AL 

ENABLE Hl1I 

WAIT A an 
RE-ENABLE BEEPER 

AL,IHTR_FLAG I GET IHTR FlAG 
AL,AL WILL BE HDH-ZERD IF H11I HAPPENED 
BL.03H ; SET POSSIBLE ERROR CODE 
ES:(H11I_PTRJ,DFFSET KBDHMI ; RESET HM! VECTOR 
ES ; RESTORE ES 

rt~~OH ~~~:al: ~~E~~!c~2i:~) 
HMI_PORT,Al 

DROP GATE TO TIIIER 2 
OA90 E6 61 
OA92 E4 62 F,_z, 

SUB 
110V 
l'IOV 
110V 
IH 
DR 
OUT 
110V 
OUT 
110V 
LOOP 
IH 
AHO 
OUT 
l'IOV 
OR 
MOV 
110V 
POP 
JZ 
MOV 
OUT 
IH 
AHO 
OUT 
IH 
AHO 
JZ 
LOOP 
MDV 

Al,PORT_B 
Al, II 11 lllOB 
PORT_B, Al 
AL.PORT_C 
Al,OIOOOOOOI 
F6_X 

SEE IF KEYBOARD DATA ACTIVE 
ou, 24 ,o 
OA96 H OC 
oua EZ Fa 
OUA 15 01 

F6_2 
Bl,OlH 

EXIT LOOP IF DATA WENT LOW 

SET KEYBOARD DATA STUCK HIGH ERR 
(2101) 

OA9C 17 21 F,_1, IIOV 
MOV 
CALL 

BH,21H 
51,0FFSET 
E_11SG 

; 
KEY_ERR 

; 

POST ERROR w21xxw 
; GET MSG ADDR 
PRIHT 11SG OH SCREEN 

GUE BE 005F R 
OU! Ea ODlZ R 

ou4 ao oo 
OAA6 E6 AO 

OAU BB FF20 
GAU CD 70 

OAAD aa 0705 
DABO CD 16 

= OAU 
: DaAO 

OAB2 ES OF7C R 
DABS E4 61 
DAB7 oc 09 
OAB9 E6 61 

DAB! E4 21 
OABD oc 01 
OABF E6 21 
OACI ao 16 
OACJ E6 43 
OAC5 aa 0402 
DAC& E6 42 
OACA SA C4 
CACC E6 42 
UCE 28 C9 
CAOD E2 FE 

OA02 E4 62 
OA04 24 10 
CAD6 AZ 0068 R 
OAD9 ES 0000 E 
DADC EB 0000 E 
DAOF E5 lE 
DA El 55 
OAEZ EB ODOD E 
OAE5 sa 
DAE6 E5 57 
DAE& Ol CJ 
OAEA lO DUA 
OAED H lO 
OAEF 30 O&AD 
OAF2 72 21 
OIFt. BA 0201 
DAF7 EC 
OAFS 24 FD 
OAFA JC 10 
DAFC H 04 
OAFE JC 40 
D&OD 75 26 

0802 E4 61 
0304 SA DO 
OBD6 24 ES 
0803 E6 61 

F6_X: IIOV AL,OOH 
Hl'II_PORT,Al 

DISABLE FEEDBACK CKT 

INITIALIZE KAHA-KAHJI FUNCTION 

OUT 

MOV 
!HT 

AX,OFF20H 
IHT_70 

110V AX,070JH 
INT IHT_16 

DISABLE INDICATOR ROW DISPLAY 

,----------------------------------------------------------------; TEST 17 
l CASSETTE INTERFACE TEST 
I DESCRIPTION 

TURN CASSETTE 110TOR OFF. WRITE A BIT OUT TO THE 
CASSETTE DATA BUS. VERIFY THAT CASSETTE DATA 
READ IS WITHIH A VALID RANGE. 

MFG ERROR CODE: 2500 CDATA PATH ERROR) 
; 25FF !RELAY FAILED TO PICK) 
,----------------------------------------------------------------~:~::~:~gg ~~~ ~::~~ ;~g~-~~~~ 
;----- TURH THE CASSETTE MOTOR OFF 

CALL MFG_UP SEND 'EE' TO 11FG_TESTER 
IN Al,PORT_B 
OR AL,000010011 
OUT PORT_B,Al 

SET TI11ER Z SPK OUT, AHO CASSETTE 
OUT BITS OH, CASSETTE 110T Off 

;----- WRITE A BIT 
IN AL,IHTAOl 
OR Al,OIH 
OUT IHTAOl,Al 
110V Al, 086H 
OUT TI11ER+J,Al 
110V AX, 1254 
OUT Tl11ER+2,AL 
110V AL,AH 
OUT Tl11ER+2,AL 
suB ex.ex 
LOOP $ 

DISABLE Til1ER INTERRUPTS 

SEL TIM 2, LSB, 11S8, MD l 
WRITE 1255 Cl1D/110DE REG 
SET Tl11ER 2 CHT FOR 1000 USEC 
WRITE TIMER 2 COUHTER REG 
WRITE 1151 

ClEAR COUNTER FOR LONG DELAY 
WAIT FOR COUNTER TO !HIT 1----- READ CASSETTE INPUT 

J-----
; 
I 
F91 

IH AL,PORT_C 
AND AL,IOH 
110V LAST_VAL,Al 
CALL READ_HALF_BIT 
~~~ ~iAD_HALF_BIT 
PUSH BX 
~~~L ~~AD_HALF_BIT 

JCXZ Fa 
400 AX,8X 
~~: ::,11AX_PERIOD 
CMP AX,11IH_PERIOD 
JB Fa 
110V DX,JOY_PORT 
IN Al,DX 
AHO Al,OFON 
CMP Al,000100008 
JE F9 
C11P Al,010000008 
JHE Tl6_END 

READ VALUE OF CASS IH BIT 
ISOLATE FROII OTHER 81TS 

TO SET UP COHDITIOHS FOR CHECK 

I CAS ERR 
SAVE HALF BIT Tl11E VALUE 

GET TOTAL TIME 
CAS_ERR 

CAS_ERR 

DETERMINE MODE 
MFG? 

SERVICE? 
GO TO NEXT TEST IF HOT 

CHECK THAT CASSETTE RELAY IS PICKING (CAN'T DO TEST IN NORMAL 
MOOE BECAUSE OF POSSIBlllTY OF WRITIHG OH CASSETTE IF wRECORDw 
BUTTON IS DEPRESSED.) 

IH AL,PORT B 
110V Dl,Al - SAVE PORT 8 COHTEHTS 
AHO Al,111001018 SET CASSETTE MOTOR OH 
OUT PORT_B,AL 
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oaoA 33 c, 
OIOC EZ FE 
DICE Ea 0000 E 
0111 Ea 0000 E 
0114 aA CZ 
0116 E6 61 
OIU El OE 

011A la ZlFF 
0110 Ea 03 
Dl1F 
D&IF BB 2300 
0122 &E 0060 R 
DBZS Ea 0032 R 
oaz~ E4 21 
DBZA 24 FE 
DBZC E6 21 
DIZE E4 AO 
DBlD ao ao 
0132 E6 AO 

0134 Ea OF7C R 
0837 Ea ODDO E 
OB)A E4 62 
Dl)C 24 02 
013E 7S 17 
oaH BA OZF& 
0843 &9 16 0000 R 
0847 ao OE ODIi R 02 
OB4C EB lllO R 
OB4F 73 06 
0151 BE 0061 R 
0854 Ea 0032 R 
0157 

US7 EB DF7C R 
DISA Ea 0000 E 

IBSD 
oa5E 
OISF 
0162 
0165 
0867 
oua 
DUA 
016C 
OB6F 
0172 
0173 
0175 
0176 
0177 
017& 
001' 

OE 
07 
IF OUC R 
U 037A 
ao oa 
EE 
BZ 78 
17 za 
19 0004 
26: &A 05 
47 
aA EO 
EE 
so 
sa 
EC 
32 ED 

0178 75 37 
017D EZ Fl 

Dllf 
oaaz 
0813 
03BS 
0817 
OIi! 
OIIF 

0091 
OIH 
0196 
019& 
0191 
019C 
DUE 
Dl!F 
DUO 
DIAi 
DIAZ 

OU4 

U 0201 
EC 
H FD 
3t 20 
Hoa 
&I lE D07Z R 3412 
75 a 
U 037A 
87 ~9 
DI 04 
26, &A 05 
47 
8A ED 
EE 
sa 
SB 
EC 
24 If 

12 ED 

XOR ex.ex 
LOOP ' I WAIT FDR RELAY TD SETTLE 
CALL :::g:~:t~::n CALL 
"OY AL. DL I DROP RELAY 
OUT PORT_B,AL 

TI"E OUT IH JCXZ ll6_EHO ;~~~-~~~iA~~~HSHDULD 
"DV BX,2lFFH ERROR Z3FF 
JMP SHORT Fa! 

F&1 
, i~:7E~~OE 2300H MOY BX,2300H 

Fa!: MOY Sl,OFFSET CASS_ERR; CASSETTE WRAP FAILED 
CALL E "SG ; GO PRIHT ERROR "SG 

Tl6_EHOIIH AL !HTAOI 
EHABLE TIMER IHTS AHO AL,OFEH 

OUT IHTAOl,AL 
IH AL,HNI_l'ORT CLEAR HM! FLIP/FLOP 
MOY AL. &OH EHABLE NMI IHTERUPTS 
OUT H"I_PORT ,AL 

·------------------------------------------------------------------• TEST la 
SERIAL PORT (ZFX) TEST 

DESCRIPTIOH, 
CHECKS IF THE SERIAL CARD 15 ATTACHED. If NOT, EXITS. 
VERIFIES THAT THE SERIAL CARO UART FUHCTIOHS PROPERLY. 
ERROR CODES RETURHEO BY 'UART' RAHGE FRO" I TO IFH AHO 
ARE REPORTED Y!A REGISTER BL. SEE LISTIHG OF 'UART' 
FOR POSSIBLE ERRORS. 

"FG. ERROR CODES : 23XX FOR SERIAL PORT 2fX 
,-----------------------------ASSU"E CS:CODE,OS,OATA 
• ; TEST SERIAL CARD IHSBZSO UART <ZFXl 
J-----------------------------------------------------------------CALL "FG UP ; SEHO 'ED' TO MFG TESTER 

CALL ODS- ; PDIHT TD DATA ARlA 
!H AL,PORT C TEST FOR SERIAL CARD PRESENT 
AHO AL,DOOOOOIOB OHLY COHCERHEO WITH BIT 1 
JHZ TM IT'S HOT THERE 
"OY OX,RS232_2_PORT ADDRESS OF SERIAL CARO 
MOY R5232 BASE,OX : SAYE RS232 CARD ADOR 
OR BYTE FTR EQUIP_FLAG+l,02H : SET EQUIPMEHT FLAG 
CALL UART ; ASYNCH. COMM. ADAPTER TEST 
JHC TM : PASSED 
"OY Sl,OFFSET COMI_ERR ; CODE FOR DISPLAY 
CALL E_"SG ; REPORT ERROR 

.----------------------------------------------------------------TEST 19 
, PARALLEL PORT TEST 
; "fG ERROR CODE: ZBXX DATA PORT WRAP ERROR 
; 29XX CONTROL PORT WRAP ERROR 

CXX ERROR BITS) 
;----------------------------------------------------------------ASSU"E CS,CODE,OS:DATA 

CALL "oFoGs_UP SEND •Ec• TO "FG TESTER 
CALL POINT TO DATA ARlA 

1----- CHECK DATA PORT 
PUSH CS 
POP ES 
MOY Dl,OFFSET PPD 
NOY DX,PARAL PORT•2 
MOY AL,OBH -
OUl ~,tl ; 
~g~ :~:~~~ PARAL_POR~ 
MOY CX,4 ; 

PP11 "OY Al,ES:[D11 
IHC DI 
MOY AH,Al 
OUT DX,Al 
PUSH AX 
POP AX 
IN Al,DX 
XOR AH,AL 

JHZ 
LOOP 

CONTROL PORT 
~~:~~Y_PDU 
AL, DFOH 
Al,OOIOOODOB 

SET OS 

SET TEST PATARN ADDR !DATA> 
SET CONTROL PORT 
SET SELECT IH SIGHAL 

; SET DAT A PORT 
SET ERROR CODE 2axx 
SET LOOP COUHTER 
LOAD TEST PATRAH 

OUT DATA 
DELAY 

INPUT DATA 
COMPARE DATA 

OK! 

I SERVICE MODE LOOP? 
1----- CHECK 

"oY 
IN 
AHD 
CMP 
JE 
CMP 
JHE 

PPZ I YES-
RESET_FLAG,3\12H I WARM START WITH "CTRl+ALT+INS"? 
PP4 ; NO -GOTO NEXT TEST 

PP21 MOY DX,PAUL PORT+Z SET COHTROL PORT WRITE 
MOY BH,29H - SET ERROR CODE 29XX 
MOY Cl,'e SET LOOP COUHTER 

PPl1 "ov AL,ESl[Dll lOAD TEST PATRAH 
INC DI 
MOY AH,Al ; DATA SAYE 
OUT DX,Al I OUT DATA 
PUSH AX I DELAY 
POP AX I 
IN AL,OX I INPUT DATA 
AHD AL, lfH DROP BIT 7-5 

XOR AH,AL COl'IPARE DATA 
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DU6 B DC 
DBAa £2 EE 
Dau El lD 

DaAC FF U ,, DD 
oaaD U 00 IC oc 

Da&4 aA DC 
Dall IE D066 R 
oan ea aDlZ R 
aaac 

nae 21 co 
aaaE IE CO 
Daco a, oooa 
OICl OE 
OBC\ IF 
oacs IE UCO R 
oaca IF DOZO R 
oaca AS 
oacc 0 
DBCD 47 
DICE E2 Fl 

oaoo E4 6D 
OIDZ so 
O&Dl aa El 

0105 aE o, 
0&07 C7 06 POl4 R 0000 E C 
DIDD C7 06 0120 R 0000 E C 

OIEl C7 16 IUI I ooao E C 
O&Et Of 
OIEA 58 
DIEi Al 0062 R 

OIEE 10 01 
UFO E6 17 
OIF2 Ea OF7C R 

OBF5 IA CODD 
oaFa 
DIF& If DA 
O&FA 21 DI 
OIFC 51 OF 
O&FE 53 
GIFF 51 
OCDO 11 F9 AA55 
OC04 74 06 

0C06 u F9 55U 
OCOA 75 OS 
DCOC fl OEC4 I 
OCOF El H 
DCII 
DC!I II C2 ooao 
OCIS 
OCIS II FA FIDO 
OC19 72 DD 

ocu Ea Of7C R 
OCIE EB ODOO E 
ac21 lE 
DC22 07 
DC2l BF DOH R 
OC26 Ba FFFF 
Dc2, AB 
DCZA Al 
DCZB E4 '2 
oczo 24 04 
OC2F H Dl 
DC]l EB 71 90 
OCH 13 lE 0072 ROD 
OCH 75 OE 
OCll BO DA 
OClD E6 2D 
OC3F E~ 20 

JHZ 
lDOP 
JMP 

PPD• DI 
DI 

PEU• MOY 
110V 
CAll 

PP4i 

PERR 
PP] 
SHORT PP4 

OK? 

OFFH,OAAH,055H,OOOH ; DATA PDRT TEST PATARH 
OIIH,ODDH,DICH,DOCH ; CONTROL PORT TEST PATARN 

ll,AH ; SET ERROR BITS 
Sl,DFFSET PRT_ERR; PARALLEL PRIHTER ERROR 
E_11SG I 

1-----------------------------------------------l SETUP HARDWARE INT. VECTOR TABLE 
1-----------------------------------------------ASSUHE CS:CDDE,DS:AISO 

SUI AX,AX 
11DV ES, AX 
HOY ex, oa ; GET VECTOR CHT 
PUSH CS ; SETUP DS REG 
POP DS 
110V SI,OFFSET VECTOR TABLE 
110V DI.OFFSET IHT_PTR 

F7A• HOVSW 
IHC DI SKIP OYER SEGIIEHT 
INC DI 
LOOP F7A 

SAYE COHTEHTS OF COHF. FLAG 
(RESTORE AT LABEL F17) 

; PRINT SCREEN 
62 KEY CDHYERSIOH 

; ROUTINE ~g~H ~:SIC_PTR,OFFSET BAS_EHT ; CASSETTE BASIC ENTRY 

POP AX 
110V WORD PTR BASIC_PTR+Z,AX I CODE SEGIIENT FOR CASSETTE 

:----------------------------------------------------------------
1 TEST 20 
l OPTIONAL ROH TEST 

DESCIUPTIOH 
I 
; . 

CHECK FOR OPTIOHAL ROH FRDl1 CDODD TD FIODO IN ZK BLOCKS • 
CA VALID MODULE HAS 'AA55' DR '55AA' IH THE 1ST Z LOC'S,r 
LENGTH INDICATOR ILEHGTH/512) IN THE 3RD LOCATION AHO 
TEST/INIT. CODE STARTING IH THE 4TH LOCATION.) 

HFG ERROR CODE= Z5XX (XX=l1SI OF SEGMEHT THAT HAS CRC CHECK> 
.-------------------------------------~--------------------------HOV AL,OlH ; 11FG HART BEAT 

g~[l ~~g=~~RT•
7

,Al ; SEHD •ea• TO "FG_TESTER 

HOY 
R011_SCAHii~~ 

SUI 
MDV 
PUSH 
POP 
CMP 
JE 

C11P 
JNE 

DRO"l• CALL 
Jl'IP 

HEXT_RDl1, 
ADD 

ARE_WE_DONE: 

DX,OCOOOH SET BEGINNING ADDRESS 

DS,DX 
BX,&X SET IX=OOOO 
ex. raxl GET 1ST WORD FROH MODULE 
BX BUS SETTLING 
IX 
CX,OAA55H ID FOUND (PCJR 110DEl ? 
OROlll 

CX,55AAH IHATIVE HOOE> 
NEXT_ROH HD -
RO"_CHECK ; GO CHECK OUT IIODULE 
SHORT ARE_WE_DDNE; CHECK FOR END OF RO" SPACE 

DX,ODIOH POINT TD HEXT 2K ADDRESS 

CIIP DX,OFIOOH CARTRIDGE AREA EHD ! 
JI ROII_SCAH_l ; HO -GO CHECK ANOTHER AODR 

,------------------------------------------------------------------TEST 21 
; DISKETTE ATTACHMENT TEST 
; DESCRifTIOH 
l 1. VERIFY WATCHDOG TIIIER IH CASE OF POWER OM ENTRY. 
l 2. VERIFY STATUS OF FDC AFTER A RESET. 
; 3. DETERMINE HUMBER OF DISKETTE DRIVES. 
; 4. COMPLETE SYSTEl1 IHITIALIZATIOH THEN PASS CONTROL 
; TO THE BOOT LOADER PROGRAM 
I 11FG ERROR CODES= 2601 RESET TD DISKETTE CONTROLLER CO. FAILED • 
l 2603 WATCHDOG Til1ER FAILED 
;------------------------------------------------------------------ASSUME 

CALL 
CALL 
PUSH 
POP 
110V 
110V 
STOSW 
STOSW 
IN 
AHO 
JZ 
Jl1P 

FlO, Cl1P 
JHE 
110V 
OUT 
IN 

CS:CODE,DS•DATA 
1'1FG_UP 
DDS 
DS l 
ES ; 
Dl,OFFSET TRACKO l 
AX, OFFFFH l 

l 
l 

AL.PORT_C l 
AL,ODOOOIOOI 
FlO 
FIS 
RESET_FLAG, D 
fl! 
Al, ODOOIOlOI 
IHTADD, AL 
Al, IHTAO 0 
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SEND 'EA' TO MFG_TESTER 
POINT TO DATA AREA 
!HIT DISKETTE SCRATCHPADS 

DISKETTE ADAPTER PRESENT! 

HO - BYPASS DISKETTE TEST 
RUNHIHG FROM POWER-OH STATE? 
BYPASS WATCHDOG TEST 
READ INT. REQUEST REGISTER Cl1D 



OC41 24 40 
OC♦ J 7S 04 
0Cl5 Bl OJ 
OCl7 El 11 
oc1, BO BO 
OCIB E6 F2 
OCIO 84 00 
OCIF BA 01 
OC51 CD 1l 
OCSJ F6 Cl FF 
OC56 Bl 01 
OC5B H OB 
OC5A 87 26 
OC5C BE 0065 R 
OC5f EB ODJ2 R 

OC6Z 1B 0181 

OC65 82 00 
OC67 E6 FZ 
ocu 50 
OCU H 

OC61 
OC6D 
OC6F 
OCH 
OC73 
OC77 
OC7A 
OC71 
OC7C 
OC7E 
oco2 
DCB\ 
OCB6 
ocaa 
ocBo 
OC91 
OCIJ 
OC9' 
oc,B 
OC'7 
oc,c 
OC7E 
OCAJ 
OCAS 

ocu 
OCAC 
OCAE 
OCBJ 
0Cl6 
OCl7 
OCIO 
OCBI 
OCBC 
OCBD 
occo 
DCCI 

28 c, 
EZ FE 
E2 FE 
15 01 
BB 16 OOlE R 
EB 0000 E 
Sl 
SB 
72 1l 
oa 21 0Jo2 R 
Bl 06 
BA EA 
DZ E5 
00 26 0010 R lF 
OB ZE 0010 R 
DI EO 
BO E4 FE 
OC BO 
42 
ao FA 04 
7Z c, 
F6 06 0302 R OF 
H 05 
ao OE 0010 R 01 

ao ao 
E6 F2 
C6 06 0084 R 00 
IF 0071 R 
IE 
07 
aa 1414 
Al 
AB 
BB 0101 
Al 
AB 

OCCZ E4 ZI 
OCC4 24 FE 
ace, E6 ZI 

occa sa 
occ, 50 
OCCA Al BO 
occc 75 20 

DCCE IE 
OCCF EB OFEZ R 
OCDZ ao lE Oil& R 00 

0CD7 IF 
ocoa 74 OF 

OCDA BZ OZ 
OCDC EB OFAI R 
OCOF 
OCDF 14 OD 
OCE! CD 16 
OCEl JC OD 
0CE5 75 Fa 
OCEI EB OS 

ace, 12 01 
OCEB EB OFAI R 

OCEE sa 
OCEF B6 ED 

DCF! BO 00 
OCFJ E6 60 

OCF5 
OCFB 
0CF7 
OCFB 
OCFD 
0000 
0D02 
0D04 

IA OHi 
EC 
24 FO 
75 OJ 
E9 000 R 
lC 20 
7' Fl 
II JE 0072 R 4321 

Fil: 

Fil• 

AHO Al,010000001 
JHZ Fll 
"ov Bl,OJH 
J"P SHORT Fil 

HAS WATCHDOG GONE DFFT 
PROCEED IF IT HAS 
SET ERROR CODE 

"ov Al,FDC_RESET 
OUT HEC_CTl,Al DI5AllE WATCHDOG Tl"ER 
"ov AH,O RESET NEC FDC 
"OV Dl,AH 5ET FOR DRIVE 0 
INT INT_ll VERIFY STATUS AFTER RESET 
TEST AH,OFFH STATUS DK! 
MOV ll,OIH SET ERROR CODE 
JZ Fl\ YES-
"OV BH,26H DSK_ERR,(26XX) 
"ov SI.OFFSET DISK_ERR ; GET AODR OF "SG 
CAll E "SG l GO PRIHT ERROR "SG 

;----- DETER"IHE HU"BER OF DISKETTE DRIVES 
Fl\: "ov AX,00000001100000011 l AH-DRIVE COHF!G. FLAG 

F14_1: 

, .... __ _ 
Fl4_l: 

F15: 

NOV 
OUT 
PUSH 
,usH 

DL, 0 
HEC_CTL,AL 
AX 
DX 

l Al-TURH "OTOR OH 
SELECT DRIVE 0 
WRITE FDC CONTROL REG 

SUB ex.ex WAIT FOR 0.5 SECOND 
LOOP I 
LOOP I 
"ov CH,1 ; SELECT TRACK 1 
"ov SEEK_STATUS,Dl l 
CALL SEEK l RECALIBRATE DISKETTE 
POP DX l 
POP IX l 
JC F14 2 : 
OR IYT! PTR JEqU!P_FLAG,AH : SET DISKETTE CGNFIO. 
"ov CL,6 : SET I OF DISKETTE 
~DY CH,Dl ; 
SHl CH,Cl : 
AND BYTE PTR EqUIP_FLAG,lFH ; 
OR BYTE PTR EqUIP_flAG,CH ; 
SHl AX, 1 ; 
AND AH,111111101 : 
OR Al,FDC_RESET ; 
INC DX 
C"P DL,4 
JI F14_1 : 
TEST BYTE PTR JEqUIP_FLAG,OFH ; DISKETTE DRIVE ATTACHED! 

~~ :*~E3
PTR EQUIP_F(A~~OIH ; SET !Pl DISKETTE INDICATOR 

TURN NDTOR OFF 
"ov AL,FDC_RESET : TURN DRIVE O "OTDR OFF 
OUT HEC_CTl,Al l 
NOV IHTR_FLAG,OOH : SET STRAY INTERRUPT FlAG: ID 
"DV Dl,OFFSET PRIHT_TI"_OUT :SET DEFAULT PRT Tl"EOUT 
PUSH DS 
PDP ES 
"ov AX,1414H I DEFAULT=20 
STOSW 
STOSW 
NOV AX,OIOIH 1RS2lZ DEFAULT•OI 
STOSW 
STOSW 

IN 
AND 
OUT 

POP 
PUSH 
TEST 
JHZ 
ASSU"E 
PUSH 
CALL 
CNP 
lSSU"E ,op 
JE 

"OV 
CALL 

AL, IHTAOI 
Al,OFEH 
IHUOl ,AL 

AX 
AX 
Al,100000008 
F17 
DS:XXDATA 
DS 
ODX 
POST_ERR,OOH 
DS,DATA 
OS 
Fa 

l ENAILE TI"ER INT. (lVl I) 

: RESTORE I SAVE COHF. FLAD 
I 
I ,cJR "ODE! 
l YES-BYPASS IEEP 

CHECK FDR "POST_ERR• NOH-ZERO 

RESTORE DS 
COHTIHUE IF HO ERROR 

Z SHORT IEEPS (ERROR) 

ERR_WAIT~ov 

DL,2 
ERR_IEEP 

AH,00 

;-----

INT 
CNP 
JNE 
JNP 

INT 1' 
AL.OOH 
ERR WAIT 
SHORT F17 

WAIT FOR "ENTER• KEY 

FU: NOV Dl,I 1 1 SHORT IEEP (NO ERRORS) 
i=••-:::~!~~::::ERR_BEEP:::::::: 
Fl7, POP AX RESTORE CONTENTS OF CONF. FLAD 

XCHO AH,lL , (SAVED AT LAIEL f71) 
,==-============================ 

MDV Al, 0 CLEAR UD PORT 
OUT ,DRT_l,AL 

Fla, 
Flt, 

"DV 
IH 
AHO 
JNZ 
JNP 
C"' JE 
C"P 

DX,JDY_PDRT 
Al,DX 
IL. OFOH 
Fl! 
START 
Al, 001000001 
FIi l 
RESET_FLA0,43ZIH 
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GET "FG.I SERVICE "ODE INFO 
IS HIGH ORDER HIBBLE: I! 
(IURH-IH MODE> 
YES-GOTO IEGINHIHG OF POST 
SERVICE MODE LOOP! 
YES-BRANCH TO START 

: DIAG. CONTROL PRDGRA" START! 
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ODDA 74 1' 
ODOC 3C ID 
ODOE 74 1' 

IDIO Fl C4 ID 
OD13 74 03 
ODU e, 030 l 

OD!a U IOU 
ODIi CD 10 

ODID C7 06 007Z l IZ34 

ODZl CD 1' 

ODZ5 FA 
ODZ6 ZI CO 

ae Da OD28 
OD2A C7 06 OOZI R IOOD E 

ODlO CD ID 

003Z 
OD3Z U C7 
0Dl4 f6 11 
0036 U Cl 
0038 E6 12 

ODlA 
0030 
OOH 
OMO 
0042 
DOH 
0046 
0048 
ODO 
0010 
OOH 
ODIF 
0D50 
0052 
ooss 
0057 
0D59 
oosc 
DDSF 
0062 
0063 
OD66 

OD6a 
006A 
OD6C 
OD6E 
0D70 
0072 
0074 

OD76 
00)8 
007' 
OD7A 
OD7C 
OO)E 
007F 
ODSD 
0D81 
OD84 
0D86 
OD89 
ooaa 
OD&E 
0091 
0D94 
0D96 

U 0201 
EC 
24 FO 
)4 6S 
lC 10 
74 61 
&A FD 
ao ff OA 
1Z 1Z 
53 
S6 
52 
14 02 
U 0801 
17 00 
CD ID 
If 0059 R 
89 0005 
2E: IA 0\ 
46 
Ea DFAl R 
E2 F7 

12 07 
II 02 
17 DD 
CD 10 
14 oa 
CD 10 
lC 47 

74 06 
42 
42 
3C 20 
75 EC 
SA 
SE 
SB 
ao FE zo 
74 12 
ao FE 40 
74 DD 
2E: &A 04 
E& OFAI R 
ao FF 20 
73 IF 
EB OA 

0098 BA Cl 
009A Ea OF90 R 
009D DA Cl 
OD9F ED OF90 R 

0DA2 12 02 
DDA4 Ea DFAI R 
ODA7 

C 

1-----
FZ01 

;-----
F211 

JE 
Cl1P 
JE 

F21 
AL,OODlOOOOI 
F21 

GOTO PCjr 5YSTE11 CARTRIDGE 
TEST AH,IODDODDDB I 
JZ F20 J 
JNP SYS SWAP l 

GOTO BOOT LOADER 
NOV AX,0019H 
INT IMT_lO 

YES-
IIFG DCP RUM REQUEST? 
YES-

PCJR MODE! 
MD -
YES-GO SYSTE/1 SWAP RTM. 

CLEAR SCREEN (GRAPHIC IIODE) 
(NODE: 320 X 200 - COlORl 

IIGY 

INT 

lESET_FLAO,lZl•HJlO~EiA~~:~o~~A=~si~DICATOR IN CASE 
IHT_19 l GOTO THE BOOT LOADER 

GOTO DIAGNOSTIC TESTS OR IIFO TESTS 
ASSUP1E DS:ABSO 
CLI 
SUB 
IIOV 
P10V 

J DISABLE EXTERNAL INTERRUPTS 
AX,AX 
DS,AX ; RESET Til1ER IHT. 
WORD PTR INT_PTR,OFFSET TlllER_IHT l 

INT INT_ao l ENTER DCP THROUGH INT. ION 
1------------------------------------------------------------------J SUBROUTINE 
1 GENERAL ERROR HANDLER FOR THE POST 
l ENTRY REQUIREl1EHTS: 

SI = OFFSET(ADDRESSl OF 11ESSAGE BUFFER 
ax= ERROR CODE FOR 11AHUFACTURIHG DR SERVICE 110DE 
REGISTERS ARE HOT PRESERVED 
LOCATION "POST_ERR" IS SET HON-ZERO IF AN ERROR OCCURS IN 
CUSTOl1ER 1100E 

SERVICE/l1AHUFACTURING FLAGS AS FOLLOWS: (HIGH HIBBLE OF PORT ZOll 
0000 = 11AHUFACTURIHG 110DE (BURH-IHl 
0001 = 11AHUFACTURING 110DE (SYSTEII TEST) 
0010 = SERVICE 110DE (LOOP POST) 
0100 = SERVICE 110DE (SYSTE/1 TEST) 

.-~----------------------------------------------------------------E_11SG PROC HEAR 
110V AL, BH 
g~~ ~r?aiORT+l,AL 
OUT 11FG_PORT+2,AL 

~~V ~~:~~Y_PORT 
AND AL,OFOH 
JZ NFG_OUT 
CMP AL,000100008 
JE NFG_OUT 
MOV DH,AL 
CNP BH,OAH 
JB BEEPS 
PUSH ax 
PUSH SI 
PUSH DX 
MOV AH,2 
MOV DX,OIOlH 
NOV BH, 0 

~~~ i~~o~isET 
MDV ex, s 

EII_O, MGV AL,CS1[SIJ 
INC SI 
CALL PRT HEX 
LOOP Ell D 

SEHD DATA TO ADDR 11 l 12 
SEND HIGH BYTE 

SEHD LOW BYTE 

GET NODE BITS 
ISOLATE BITS OF INTEREST 
11ANUFACTURIHG NODE (BURN-IN) 

IIFG. NODE (SYSTE/1 TEST) 
SAVE MODE 
PRE-CRT ATTACH11EHT TEST ERROR! 
YES-DO BEEP OUTPUT 
SAVE ERROR AHO MODE FLAGS 

SET CURSOR 
ROW a, COL. 1 
PAGE 0 

;----- LOOK FOR A BLANK SPACE TO POSSIBLY PUT CUSTOMER LEYEl ERRORS 
IN CASE OF MULTI ERROR) 

MDV DL, 7 
E/1_1: IIOV AH,Z 

MOV BH,O 
INT INT_lO 
11DV AH,a 
INT !HT 10 
Cf'tP Al,TG• 

JE 
INC 
INC 
CNP 
JNE 

El1_1_0: POP 
PDP 
POP 
CNP 
JE 
Cl1P 
JE 
NOV 
CALL 
CMP 
JAE 
JMP 

svc_ouT,Mov 
CALL 
MDV 
CALL 

arz, Mov 
CALL 

IIFG_OUT: 

g~_l_O 

DX 
AL,' ' 
E11_1 
DX 
SI 
BX 
DH,ODIDODOOB 
svc_ouT 
OH,DIOODOODB 
SVC OUT 
AL.CS, [Sil 
PRT_HEX 
IH,ZDH 
EP1_2 
SHORT IPZ 

AL, IH 
XPC_BYTE 
Al,IL 
XPC_BYTE 

DL,2 
ERR_IEEP 
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SET CURSOR 
ROW a, COL 7 (OR ABOVE, IF 
MULTIPLE ERRORS) 

READ CHARACTER THIS POSITION 

ERROR "G" ! 

J YES-
; POINT TD NEXT POSTION 
l 
; BLANK! 
l GO CHECK HEXT POSITION, IF NOT 
l RECOVER ERROR POINTERS 

SERVICE MODE? 

GET ERROR CHARACTER 
DISPLAY IT 
ERROR BELOW 20? (MEl1 TROUBLE?) 
HO -
YES-HALT SYSTEM IF SO. 

PRINT MSB 
DISPLAY IT 
PRIHT L58 

Z SHORT BEEPS 



(f 

0DA7 FA 
ODA& E4 61 
0DAA Z4 FC 
0DAC E6 61 
ODAE ZA CO 
COBO £6 FZ 
0DSZ E6 AO 
0084 F4 

0085 1£ 
CDB6 ea OFEZ R 
ooa, aa 3E 001a R 
0D80 IF 

ODBE Cl 

ODBF FA 
ooco ac ca 
ODCZ SE DO 

0DC4 82 OZ 
0DC6 BC 0050 R 
CDC9 !5 01 
ODCB E9 OFCO R 
ODCE 33 C9 
ODDO EZ FE 

ODDZ F£ CA 
ODD\ 75 F3 
ooc, ao FF 05 
00D9 75 CC 
DDDB ao FE zo 
co~.:; 7ft 05 
ODED 80 FE 40 
oon 75 cz 
ODES 83 01 
ODE7 E9 DFCO R 
ODEA 

ODEA 

ODEA FC 
ODEB ZB FF 
ODED 21 CO 

0D£F BE oa 
ODFI 81 IE 0472 R 
ODF5 81 fl 1234 
ODF9 ac CZ 
ODFa aE DA 
ODFD 75 oa 
ODFF FV Al 
0£01 SE D& 
OE03 89 IE 0472 R 
OE07 SE DA 
DEC, C3 

OEOA al fl 4321 
OEOE 74 EF 
OElD 81 fl 3412 
OE14 74 E9 

oEU aa 05 
OEl8 8A 05 
OEIA 32 C4 
OElC 74 05 
OEIE 8' DO 

DEZO 
0£Zl 
0£25 
OEZ7 

OEZ9 
OEZB 
OEZE 
ono 
OE33 

E9 OEAF R 
FE C4 
14 C4 
75 ED 

SB El 
BS AAAA 
aa oa 
BA 5555 
F3/ Al 

TDTL TPD: CL I 
IN 
AHO 
OUT 
SUB 
OUT 
OUT 
HLT 

~-2• 
ASSU"E 
PUSH 
CALL 
"ov 
PDP 
ASSU"E 
RET 

BEEPS, CLI 
MV 
"ov 
"ov 
110V 

Ea, "ov 
J"P 

EI01 XOR 

Etl: 

LOOP 

DEC 
JHZ 
C"P 
JNE 
C"P 
JE 
~p 
JNE 
"DV 
J"P 

E_NSO ENDP 

D5:XXDATA 
OS 
DDX 
POST_ERR,BH 
DS 
DS:NOTHING 

AX,CS 
S5,AX 

DL,Z 
SP,OFFSET EX_I 
IL,l 
BEEP 
CX,CX • 
DL 
Et 
IH,05H 
TOTLTPO 
DH,OOlDDDDOI 
Ell 
DH, 010000001 
TOTL TPO 
ll,1 
BEEP 

I 
I 

DISABLE IHTS. 
DISABLE SOUHD 

1 STOP DISKETTE 110TOR 
, 

I 

DISABLE Hl1I 
HALT 

I SET ERROR FLAG NON-ZERO 

I RETURN TO CALLER 

1 SET CODE SEG= STACK SEG 
I (STACK IS LOST, BUT THINGS ARE 
, OVER, ANYWAY> 
; Z BEEPS 
, SET DUMY RETURN 
; SHORT BEEP 
I 

I 

WAIT (l&EP OFF) 

DONE YET! 
LOOP If HOT 
64K CARD ERROR? 
END IF HOT 
SERVICE 110DE? 

l EHD IF NOT 
; ONE 110RE BEEP FOR 64K ERROR IF IH 
; SERVICE 110DE CJUIIP TO TOTLTPOl 

.-----------------------------------------~--------------------- -; SUBROUTINE 
, THIS ROUTINE PERFOfflS A READ/WRITE TEST OH A ILOC~ OF 
I STORAGE ("AX. SIZE= 64Kll. IF "WAffl START", FILL 
l BLOCK WITH 0000 AHO RETURN. 
l DATA PATTERNS USED: 
l 0->FF ON OHE BYTE TO TEST DATA BUS 
; AAAA,5555,DOFF,FFOO FOR ALL WORDS 
, FILL WITH DODO BEFORE EXIT 
l ON ENTRY: 
; ES= ADDRESS OF STORAGE TO IE TESTED 
I OS= ADDRESS OF STORAGE TO IE TESTED 

ex= WORD COUNT OF STORAGE BLOCK TO IE TESTED 

OH EXIT, 
(MAX. = 8000H 132K WORDSll 

ZERO FLAG= OFF If STORAGE ERROR 
If ZERO FLAG= Off, THEN ex = XOR'ED IIT PATTERN 
OF THE EXPECTED DATA PATTERN YS. THE ACTUAL DATA 
READ. (I.E., A BIT "DH" IN AL IS THE bIT IN ERROR) 
AH=03 If 10TH BYTES OF WORD HAVE ERRORS 
AH=oz IF LOW (EVEN) BYTE HAS ERROR 
AH=Ol IF HI (ODD) IYTE HAS ERROR 

AX,IX,CX,DX,DI,Sl,IP ARE ALL DESTROYED • . -------------------------------------------------------------PODSTG PROC HEAR 
ASSUME DS:AISO 
CLO 
SUI 
SUI 

MOY 
MOY 
Cl1P 
110V 
110V 
JHE 

PlZ I REP 

1-----

110V 
110V 
110V 
RET 

Pl t CHP 

1-----

JE 
C"P 
JE 

PZ 1 110V 

PY• 

110V 
XOR 
JZ 
110V 

J"P 
IHC 
NOV 
JHZ 

110V 
110V 
NOV 
110V 
REP 

I SET DIRECTION TO lHCRDIEHT 
01,DI , SET D1=0000 REL. TO START OF SEG 
AX,AX INITIAL DATA PATTERN FOR OD-FF 

TEST 
05,AX ; SET DS TO AISO 
IX,DATA WORDIRESET FLAG-RS23Z BASE] ; WARN START! 
IX,1234R - -
DX,ES 
DS,DX I RESTORE OS 
Pl 
STOSW I SI11PLE FILL WITH O ON WAR11-START 
DS,AX 
DATA WORDIRESET FLAG-RS232 IASEl,IX 
DS,Oi -, RESTORE ~S 

IX,~321H 
PlZ 
IX,l41ZH 
Pl2 

IOil,AL 
AL,ID!l 
AL ,AH 
PY 
AH,O 

P& 
AH 
Al,AH 
rz 
IP,CX 
AX, DAAAAH 
IX,AX 
DX, 05555H 
STOSW 
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AHO EXIT 

I DIAG. RESTART! 
I DO FILL WITH ZEROS 
I WARl1 START WITH RSZ32C EXT WRAP! 
I DO FILL WITH ZEROS 

I WRITE TEST DATA 
I GET IT BACK 
1 COMPARE TO EXPECTED 

l ERROR EXIT IF 11ISCOl1PARE 
I FORl1 HEW DATA PATTERN 
, 
; 
I 
; 
I 

LOOP TILL 
ODHE 

SAVE WORD 
LOAD DATA 

ALL 256 DATA PATTERNS 

COUNT 
PATTERN 

LOAD OTHER DATA PATTERN 
FILL WORDS FRON LOW TO HlGII 
WITH AAU 
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DEJ5 4F 
OEJ6 4F 
GEJ7 FD 
DEJ! U F7 
DEJA 1B CD 
DEJC 
DEJC AD 
OEJD JJ Cl 
DEJF H If 
DE41 aa CZ 
DE4J Al 
DEH EZ F6 
DEU aa CD 
DE\a FC 
DE49 46 
DEU U 
DEO al FE 
OE4D al DA 

OE4F BA 0201 
DE52 EC 
DESJ aa DJ 
oEn 24 FO 
0£57 JC FD 
OE59 74 26 

IESB 
Df5E 
DESF 
OE61 
Df6J 
OE65 
DE66 
DEU 
DE6A 
DEU 
DE6C 
OE6D 
OE6F 
DE7! 
DEil 
OE75 
OE77 
OE7B 
DE7a 
OE7D 
DE7F 
DEBI 
GE&l 
oeaz 
oea, 
oea, 
OE!7 
oea, 
OE&A 
oeaa 

oeac 
DEBF ,e,o 
OE92 
OE94 
DE'6 
OE9& 
DEU 

DE9C 
OE9E 
OEAO 
OEAZ 

DE44 
OEA6 
OEH 
DfAt 
DEAB 
DEAD 

BA DOFF 
AD 
JJ CJ 
75 4C 
U CZ 
AB 
EZ F6 
U CD 
FD 
4E 
4E 
aa FE 
U DA 
F7 DZ 
DA DZ 
74 E7 
FC 
&J C6 04 
F7 DZ 
aa FE 
al CD 

AD 
JJ CZ 
75 29 
u 
EZ Fa 
FD 
u 
4E 

BA 0211 
EC 
24 FO 
JC FD 
H OE 
E4 60 
Aa '° 74 oa 

BO JI 
EZ FE 
FE ca 
75 FA 

Ba CD 
AD 
OB CO 
75 04 
EZ F9 
EB lJ 

DEAF aa ca 
DEBI J2 E4 
DEil OA EO 
DEB5 H 02 
0EB7 FE C4 
DEBI DA Cl 
DHB H OJ 
OEBD ao C4 02 
DECO IA E\ 
DECZ Ft 
DECJ CJ 
OEC4 

,-----

1-----

;-----
; 

PlD: 
Pll: 

DEC 
DEC 
STD 
IIOV 
110V 

lODSW 
XOR 
JHZ 
!10V 
STOSW 
lOOP 
110V 
ClD 
lHC 
IHC 
110V 
110V 

110V 
IH 
110V 
AHD 
Cl1P 
JE 

110V 
lODSW 
XOR 
JHZ, 
110V 
STOSW 
lOOP 
110V 
STD 
DEC 
DEC 
tlOV 
110V 
NOT 
OR 
JZ 
ClD 
ADD 
HOT 
110V 
!10V 

lODSW 
XOR 
JHZ 
STOSW 

DI 
DJ 

SJ ,DI 
CX,IP 

AX,IX 
Pa 
AX,DX 

Pl 
CX,BP 

SJ 
SI 
DI,SI 
BX,DX 

DX,JOY_PORT 
AL,DX 
DX,BX 
Al,OFOH 
Al,OFOH 
P♦ 

DX,OOFFH 

AX,BX 
pg 
AX,DX 

PX 
CX,BP 

SJ 
SI 
DJ,SI 
BX,DX 
DX 
DL,Dl 
PX 

SI, ♦ 
DX 
DI,SI 
CX,BP 

AX,DX 
Pa 

POINT TO lAST WORD WRITTEN 

I SET DIRECTJOH FlAG TD GD DOWN 
; SET INDEX REGS. EQUAL 
1 RECOVER WORD COUNT 
; GO FROII HIGH TO LOW 
; GET WORD FROII "EMORY 
; EQUAL WHAT S/B THERE? 
I GO ERROR EXIT IF HOT 

GET 55 DATA PATTERN 
STORE IT IN lOCATIOH JUST READ 

lOOP Till All BYTES DOHE 
RECOVER WORD COUHT 
BACK TO IHCRE!1EHT 
ADJUST PTRS 

I $/B DATA PATTERN TO BX 

HOR"AL "ODE? 

YES-BYPASS DOFF I FFOO PATTERN TEST 

; DATA FOR CHECKERBOARD PATTERN 
; GET WORD FROM MEMORY 
; EQUAL WHAT S/8 THERE! 
, GO ERROR EXIT IF HOT 
I GET OTHER PATTERN 
; STORE IT JH LOCATION JUST READ 
; lODP Till All BYTES DONE 
I RECOVER WORD CDUHT 
I DECREMENT 
; ADJUST PTRS 

S/B DATA PATTERN TO BX 
11AKE PATTERN FFOO 
FIRST PASS? 

IHCREl1EHT 

lOW TD HIGH 
GET A WORD 
SHOULD COMPARE TO DX 
GO ERROR IF HOT 
WRITE 0000 BACK TO lOCATIOH 
JUST READ 

lOOP P4 lOOP Till DOHE 
STD BACK TO OECRE11EHT 
DEC SI ADJUST POINTER DOWN TO UST WORD 
DEC SI , WRITTEN 

CHECK IF IN SERVICE/11FG 110DES, IF SO, PERFORl1 REFRESH CHECK 
110V DX,JOY_PORT ; 
IH Al,DX ; GET OPTIOH BITS 
AHD AL,OFOH 
Cl1P Al,OFOH All BITS HIGH=NORl1Al MODE 
JE P6 
½:sT :t::~=~D~OOB RETENTION TEST REQ'ED? 
JZ P6 HO -

WAIT ABOUT 12 SECONDS WITHOUT ACCESSING 11E!10RY 
IF REFRESH IS HOT WORKING PROPERLY, THIS SHOULD 
BE ENOUGH TI!1E FOR SOME DATA TO GO SOUR. 

110V Al,49 ; SET OUTER LOOP COUHT 
lOOP t 
DEC Al 
JHZ P5 

110V 
LODSW 
OR 
JHZ 
lOOP 
J!1P 

110V 
XOR 
OR 
JZ 
INC 
OR 
JZ 
ADD 
DR 
CLD 
RET 

CX,BP 

AX,AX 
pg 
P7 
SHORT Pll 

CX,AX 
AH,AH 
CH,CH 
P9 
AH 
Cl,Cl 
PIO 
AH,2 
AH,AH 

RECOVER WORD COUNT 
GET WORD 
= TO 0000 
ERROR IF HOT 
LOOP Till DONE 
THEH EXIT 

SAVE BITS IH ERROR 

HIGH BYTE ERROR! 

SET HIGH BYTE ERROR 
lOW BYTE ERROR? 

PODSTG EHDP 

SET ZERO FLAG=O <ERROR IHDICATION 
SET DIR FlAG BACK TO JNCREl'IENT 
RETURN TO CALLER 

;------------------------------------------------------------------• SUaROUTIHE 
; OPTIOHAl ROM CHECK 
; DESCRIPTIDH 
l THIS ROUTINE CHECKS OPTIOHAl ROM 110DULES (CHECKSU!1 

FOR MODULES FROM COOOO->CFFFF, CRC CHECK FOR CARTRIDGES 
FROM DOOOO->F7FFF), 
IF CHECK IS OK, CAllS !HIT/TEST CODE IH 110DULE, 

: NFG ERROR CODE= 25XX (XX=t1sa OF SEGMEHT JH ERROR) 
, ------------------------------------------------------------
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OEC\ 
OEC\ aB CS 
0EC6 A3 ao 
0EC3 H 03 
OECA 31 F9 AA55 
OECE 75 03 
OEDO Ea 19 
0ED2 31 F9 55AA 
0ED6 7\ 13 
oeo3 31 FA Dooo 
OEDC 72 OD 

OEDE 3A DE 
OEEO 17 25 
OEEZ BE 0063 R 
GEES BA F300 
0EE3 52 
OEE9 El \S 

OEEB 28 F6 

OEED 2A CO 
OEEF IA 67 02 
0Ef2 DI EO 
OEF\ 50 
OEF5 31 FA DOOO 
OEFt tC 
OEFA Bl 04 
OEFC D3 E3 
OEFE 03 DO 
DFOO 90 

OFOI 59 
DFD2 52 
DFD3 72 07 

0F05 ea OF53 R 
OFOI H 28 
OFOA EB 05 
OFQC E3 OIAD R 
DFOF H 24 
DFll 8\ 02 

OFll 17 OD 
OF!S BA D31C 
OF!a CD ID 
OFIA ac DA 
DFIC 3A C6 
OFIE E3 OF90 R 
OF21 BA DE 
OFZl 87 ZS 
DFZS 30 FE DO 
Df21 8E 006\ R 
DFZB 73 03 
Of2D BE 0063 R 
OF3D 
OF30 Ea OD3Z R 
DF33 El IC 
DF35 
OF3S 11 R 
DF31 ae co 
OF3A 88 C5 
DflC Al ao 
DF3E 75 11 
OF\D 21: C7 06 
OFH 26: ac IE 
DF\C 26, Ff IE 
OF51 
OF51 5A 
DF52 Cl 
DF53 

OF53 

OF53 U 09 
OF55 BA FFFF 
OF51 FC 

OF59 
OFH 
OFSD 
one 
OF60 
Of62 

32 E\ 
81 0\ 
AC 
32 FD 
IA C6 
03 co 

0014 R 0003 C 
0016 R 
001\ R 

ROt1_tHECK 
IIOY 
TEST 
JZ 
CMP 
JHE 
JIIP 

ROt1CI: CMP 
JE 

ROIICZ I CMP 
JB 

;-----

IIOY 
MOY 
IIOY 
110Y 
PUSH 
JMP 

PROC HEAR Ax,a, 
AL,100000009 
R0t1CI 
ex. DAA55H 
ROl1CZ 

PCJR IIODE ! 
HO -
ROH ID= AA55H(WORD) ? 
HO -
YES-SHORT ROt1Cl 

CX,55AAH 
ROMCl 
DX,ODOOOH 
ROl1Cl 

I ROIi ID= 55AAH(WORDJ ! 
YES-
OPTIOHAL ROIi AREA? 
YES-

ll,DH 
BH,25H 
SI, OFFSET 
DX,0F400H 

I 

' IHYC_ERR 

' DX ; 
SHORT RDII_CHECK_O 

INVALID CART. ERROR 

1 GDTO ERROR HAHDLER 
ROIIC31 sua 

sua 
IIOV 
SHL 
PUSH 
Cl1P 
PUSHF 
110Y 
SHR 
ADD 
PDPF 

Sl,51 

Al,Al 
AH,CIX+Zl 
AX,1 

SET SI TO POINT TO IEGIHHIHG 
!REL. TO DS) 
ZERO OUT AL 
GET lEHGTH INDICATOR 
FORM COUNT 
SAYE COUNT AX 

DX,ODOOOH SEE IF POINTER 15 BELOW 0000 
SAVE RESULTS 
ADJUST Cl,4 

AX,Cl 
DX,AX SET POINTER TO HEXT IIODULE 

RECOVER FLAGS FROII POINTER RANGE 
CHECK 

POP 
PUSH 
JI 

ex 
DX 

' RECOVER COUHT IH ex REGISTER 
SAYE POINTER 

ROIi_! DO ARITHMETIC CHECKSUII IF BELOW 
D0000 

R011_1: 

ROt1_Z1 

CALL 
JZ 
Jl1P 
CALL 
JZ 
t1DV 

IIOV 
110Y 
INT 
NOV 
110Y 
CALL 
IIOV 
110V 
Cl1P 
NOV 
JAE 
110V 

ROl1_CHECK_O: 
CAIL 
Jl1P 

ROl1_CHECK.,l: 
t1uV 
110V 
110V 
TEST 
JHZ 
110V 
110V 
CALL 

R011_CNECK EHD: 
POP 
RET 

CRC_CHECK 
ROII_CHECK_l 
SHORT ROII_Z 
ROS_CHECKSUII 
ROl'I_CHECK_I 
AH,2 

BH,O 
DX,DalCN 
!HT 10 
ox.iis 
Al,DH 

DO CRC CHECK 
PROCEED IF OK 
ELSE POST ERROR 
DO ARITHl'IETIC CHECKSUII 
PROCEED IF OK 

PAGE 0 
POSITION CURSOR, ROW I, COL 21 

RECOVER DATA SEG 

XPC_IYTE DISPLAY "SI OF DATA SEG 
Bl,OH FORI! XX VALUE OF ERROR CODE 
IH,2SH FORt1 25 PORTIOH 
DH,ODOH ; IN CARTRIDGE SPACE? 
Sl,OFFSET CART_ERR 

;~~o~~~~~-:011.,ERi 

E_MSG ; GO ERROR ROUTINE 
SHORT ROl1_CNECK_EHD ; AND EXIT 

AX,XXDATA 
E5,AX 
AX,B,. 

SET ES TO POINT TO XXDATA AREA 

AL,1~0000001 , 
PCJR IIODE ! 

ROI! CHECK END ; YES
ES:lO_ROt1:IHIT,0003H ; LOAD OFFSET 
ES:IO_ROM_SEG,DS ; LOAD SEGIIEHT 
DWDRD PTR ES,IO_ROII_IHIT ; CALL IHIT.,TEST 

DX ; RECOVER POINTER 
ROUTINE 

ROII_CHECK EHDP l RETURN TO CALLER 

;---------------------------------------------------------------SUBROUTINE 
CRC CHECK,GEHERATIOH 

; DESCRIPTION 
I CRC CHECK,GEHERATIOH ROUTIHE ROUTINE 
1 TO CHECK A ROI! IIODULE USING THE POL YHOIIIIIAL 1 
J X16 + XlZ + X5 + l 
1 CALLING PARAIIETERS: 
I 05: DATA SEGIIEHT OF ROIi SPACE TO IE CHECKED 
1 51: INDEX OFFSET INTO DS POINTING TO 1ST IYTE 

ex= LEHGTN OF SPACE TO IE CHECKED (INCLUDING CRC IYTESI 
OH EXIT, 

ZERO FLAG= SET• CRC CHECKED OK 
AH : 00 
AL : ? ? 
BX = 0000 
Cl = 0\ 
DX= 0000 IF CRC CHECKED OK, ELSE, ACCUIIULATED CRC 

; 51 • CSitEHTRYl+IX(EHTRYJ 
;---------------------------------------------------------------CRC CHECK PROC HEAR 

- ASSUIIE DS:HOTHIHG 

CRC_l I 

l!OV BX, ex 
NOV DX,OFFFFH 
CLD 

XOR 
NOY 
LODSI 
XOR 
NOV 
ROL 

AH,AH 
Cl,, 

DH,Al 
Al ,DH 
AX,Cl 
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I SAVE COUNT 
!HIT. ENCODE 
SET DIR FLAG 

REGISTER 
TO IHCREt1EHT 

!HIT. WORK REG HIGH 
I SET ROTATE COUNT 

GET A IYTE 
FORt1 Aj + CJ + I 

SHIFT WORK REG IACK ~ 
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DFn 33 DD 
OF66 DI CO 
OFU 56 FZ 
OFU ll DO 
OF6C Dl ca 
OF6E 2\ EO 
OF70 ll DO 
OF7Z DI ca 

OFH l2 FO 
OF76 0 
OF77 75 E\ 
OF79 ot DZ 
OF78 Cl 
OF7C 

OF7C 
OF7C 50 
OF7D IE 

OF7E aa R 
OF51 aE oa 
Of5l AO 0005 I 
OF56 E6 10 
OF55 FE ca 
OFU AZ 0005 R 

OF5D IF 
OF5E 55 
OFSF Cl 
OF,o 

OF90 
OF90 50 
OF91 Bl 04 
OF9l D2 Ea 
OF95 Ea OF9B R 
OF95 55 
OF99 2\ OF 

OF9B 
OF9B D\ ,0 
OF9D 27 

OF9E 1' \0 

OFAO 27 
OFAI 
OFAI 53 
OFA2 a, OE 
OFA~ BB O OOF 
OFA7 CD 10 
OFA9 51 
OFAA Cl 

OFU 
OFU 
OFU 

OFAI 
OFU 9C 
DFAC Sl 
OFAD FA 
OFAE 
OFAE 83 01 
OFBO Ea OFCO I 
DFIS EZ FE 
OFBS FE Cl 
OF17 75 FS 
OF89 EZ FE 
OFaa EZ FE 
OFID SB 
OFBE 9D 
OFBF Cl 
OFCO 

XOR 
ROL 
XCHG 
XOR 
RDR 
AHO 
XOR 
ROR 

XOR 
DEC 
JNZ 
DR 
UT 

DX,AX 
AX, 1 
DH,Dl 
DX,AX 
AX,Cl 
Al, lllOOOOOI 
DX,AX 
AX, 1 

DH,Al 
ax 
CRC I ox.Bx 

CRC_CHECK EHDP 

I ADD INTO RESULT REG 
1 SHIFT WORK REG BACK I 
I SWAP PARTIAL SUM IHTD RESULT 
I ADD WORK REG INTO RESULTS 
; SHIFT WORK REG OVER 4 

CLEAR OFF <EFGHl 
ADD <ABCD) INTO RESULTS 
SHIFT WORK REG OH OVER (AH=O 
NEXT PASS) 
ADD <ABCD INTO RESULTS LOW) 
DECREMENT COUNT 
LOOP TILL COUNT: 0000 
DX s,a = 0000 IF D.K. 
RETURN TO CALLER 

REG 

FOR 

J------------------------------------------------------------------
' SUBROUTINE 
; NFG CHECKPOINT HANDLER 
; DESCRI PTI OH 
; NFG CHECHPDIHT DATA IS LOADED FRON SAVE AREA, DATA IS 
; DECREMENTED BY OHE, AHO THEH SAVED. 
,------------------------------------------------------------------
HFG_UP ~~~~ ~~AR 

PUSH OS 
ASSUHE DS:XXDATA 
NOV AX,XXDATA 
MOY DS,AX 
HOV Al,NFG TST 
g~~ ~rG_PORT,Al 

~~~UHE ~;?.~;~,Al 
POP OS 
POP AX 
RET 

HFG_UP ENDP 
ASSUME CS:CODE,DS:DATA 

GET HFG CHECKPOINT 
OUTPUT IT TD TESTER 
DROP IT BY I FOR THE NEXT TEST 

,------------------------------------------------------------------1 SUBROUTI HE 
: CONVERT AHD PRINT ASCII CODE 

HDTE: Al MUST COHTAIH NUMBER TO BE CONVERTED. 
AX AND BX DESTROYED. 

1------------------------------------------------------------------XPC_BYTE PROC NEAR 
PUSH AX 
MDV Cl,, 
SHR Al.Cl 
~~~l ~iAT_PR 
AND Al, OFH 

XLAT_PR PROC 
ADD 
DAA 

PRT_HEX 

ADC 

DAA 
PROC 
PUSH 
HOV 
MOY 
INT 
POP 
RET 

PRT HEX ENDP 
XLAT PR EHDP 
XPC_BYTE 

HEAR 
AL,090H 

Al,040H 

HEAR 
BX 
AH,14 
BX,15 
~~T_lO 

EHDP 

SAVE FOR LOW HIBBLE DISPLAY 
SHIFT COUNT 
HIBBLE SWAP 
DO THE HIGH HIBBLE DISPLAY 
RECOVER THE HIBBLE 
ISOLATE TO LOW HIBBLE 
FALL INTO LOW HIBBLE CONVERSION 
CONVERT OD-OF TO ASCII CHARACTER 
ADD FIRST CONVERSION FACTOR 
ADJUST FOR NUMERIC AHO ALPHA 
RANGE 
ADD COHVERSIOH AND ADJUST LOW 
HIBBLE 
ADJUST HIGH HIBBLE TO ASCII RANGE 

DISPLAY CHARACTER 
(WHITE) 
CALL VIDEO_IO 

IN Al 

,------------------------------------------------------------------SUBROUTINE 
BEEP OH ERROR 

DESCRIPTION 
I THIS ROUTINE ISSUES SHORT TONES TO INDICATE FAILURES THAT 
J 1: OCCUR BEFORE THE CRT IS STARTED, 
, Z: TO CALL THE OPERATORS ATTENTION TO AH ERROR 
l AT THE EHD OF POST, OR 
J 3: TO SIGNAL THE SUCCESSFUL COMPLETION OF POST 
; ENTRY PARAHETERS: 

DL : HUMBER OF APPROX. 1/Z SEC TONES TO SOUND 
;------------------------------------------------------------------ERR_BEEP PROC HEAR 

Gl: 

PUSHF 
PUSH 
CLI 

HOY 
CALL 
LOOP 
DEC 
JHZ 
LOOP 
LOOP 
POP 
POPF 
RET 

ax 

Bl,1 
BEEP 
s 
DL 
Gl 
$ 
$ 
ax 

ERR_IEEP EHDP 

I SAVE FLAGS 

DISABLE SYSTEH INTERRUPTS 
SHORT_BEEP: 
COUNTER FOR A SHORT BEEP 
DO THE SOUND 
DELAY BETWEEN BEEPS 
OOHE WITH SHORTS 
DO SOME MORE 
LONG DELAY BEFORE RETURN 

RESTORE ORIG CONTENTS OF IX 
RESTORE FLAGS TO ORIG SETTINGS 
RETURN TO CALLER 

;------------------------------------------------------------------' SUBROUTINE 
l SOUND BEEP 
;------------------------------------------------------------------
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f OFCO 
OFCO IO 16 OFCZ E6 43 
OFC~ aa 0535 OFC7 E6 4Z 
0FC9 8A c~ 
OFCB E6 ~z 
OFCD E4 61 OFCF 8A EO 
OFDl oc Ol 
OFDl E6 61 OFD5 28 C9 
0FD7 EZ FE 
0FD9 FE ca 
OFDB 75 FA 
OFDD 8A C4 
OFDF E6 61 
OFEl Cl 

OFEZ 

OFEZ 
OFEZ 50 
OF El Ba R 
OFE6 aE Da 
OFEB 58 , OFE9 Cl 
OFEA 

OFEA 

OFEA Ea 0000 E 
OFED BE 0304 R 
OFFO aa 04 
OFFZ BB C4 
OFH BO E4 EO , OFF7 H OD 
OFF9 lZ co 
OFFB E6 AO 
OFFD aa zooo 
1000 BE 005F R 
1003 ea ODlZ R 
1006 CF 
1007 

= 0002 , = OOBC 

= 006A 
= OOD6 

: lOFI 

• '874 

• 0001 
: OOOF 

= OOFF 
= OOFF 

= 0002 
• oooc 
: OOOE 

1007 
1007 50 
1008 53 
100, 51 

!ODA aa oou 
IOOD CD 10 
IOOF 84 01 
1011 89 zooo 
1014 CD 10 

1016 ll DB , 1018 aa 1000 
1011 CD 10 
I 0 l D 43 
lOIE ao Fl 10 
1021 72 F5 

BEEP PROC 
"OY 
OUT 
"OY 
OUT 
l'IOY 
OUT 
IH 
rlOY 
OR 
OUT 
SUB 
LOOP 
DEC 
JHZ 
l'IOY 
OUT 
RET 

HEAR 
Al, IOllOllOI 
TI"ER+l,Al 
AX, 5llH 
TIMER+2,Al 
Al.AH 
TI"ER+Z,Al :~::rRT_I 
AL,03 
PORT 1,Al 
ex.cl( • Bl 
G7 
AL,AH 
PORT_l,Al 

SEL TI" Z,LSB,"SB,BIHARY 
WRITE THE Tl"ER "ODE REG 
DIVISOR FOR 1000 HZ 
WRITE Til'IER Z CHT - LSI 

WRITE TI"ER Z CHT - "SI 
GET CURRENT SETTING OF PORT 
SAYE THAT SETTING 
TURH SPEAKER OH 

SET CNT TO WAIT 500 "S 
DELAY BEFORE TURNING OFF 
DELAY CHT EXPIRED? 
HO - CONTINUE IEEPIHG SPK 
RECOVER VALUE OF PORT 

l RETURN TO CALLER 

BEEP EHDP 
J---------------------------------------------------------------1 SUBROUTINE 
l SET DS TD POIHT TO XXDATA SEG11EHT 
1-------------------------------------------------------------DDX PROC HEAR l 

PUSH AX l 
"OY AX,XXDATA l 
"DY DS,AX J 
POP AX l 
RET l 

DDX ENDP l 
,--------------------------------------------------------------SUBROUTIHE l 

SAYE KID SCAH CODE l 
DESCRIPTIOH l 

TO SAYE AHY SCAH CODE RECEIVED IY THE Hl'II ROUTINE 
<PASSED IH All DURING POST IN THE KEYIOARD IUFFER 
CALLED THROUGH !HT. ~aH 

"FG ERROR CODE• ZOOOH 
.---------------------------------------------------------------KEY_SCAH_SAYE PROC FAR 

ASSUrlE DS,DATA 
CALL DDS l POINT OS TD DATA AREA 
"OY Sl,OFFSET Kl IUFFER J ; POINT TO FIRST lOC. IH IUFR 
rlOY ISil,Al - ; SAVE SCAN CODE 
"OY AX,SP ; CHECK FOR STACK UNDERFLOW 
AHO AH,111000001 l !THESE IITS WILL BE 111 IF 

; UNDERFLOW HAPPEHDl 
JZ KS_l 
XOR Al,Al 

gg~ :~!z~~:~,Al : :~~~Ro~~D~"~oooH 
rlOY Sl,OFFSET KEY_ERR l POST rlESSAGE 
CALL E_rlSG AND HALT SYSTErl 

KS 1, IRET RETURN TO CALLER 
KEY SCAN SAYE EHDP 
suaTTL LOGO --- LOGO DISPLAY SUBROUTINE 
,----------------------------------------------------------------
1 SUBROUTINE 
l PUT LOGO ON SCREEN 
; DESCRIPTION ; 
l THIS PROC DISPLAYS II" LOGO, A "ESSAGE, AND A COLOR BAR; 
l ON THE SCREEH l 

.----------------------------------------------------------------LINEHO EQU Z LINE NUIIBER OF ONE ROW 

BACKROW 

LOGOSROW 
LOGOSCOL 

START_ADDR 

WHITE_IOXl 

ILUE 
WHITE 

EOL 
EDF 

YSETcs, 
YWRTDOT 
YWRTTTY 

PUT_LOGOP~~~C 

lOGO• 

PUSH 
PUSH 

rlOY 
!HT 
HOY 
"GY 
INT 

XOR 
rlOY 
INT 
INC 
CrlP 
JI 

EQU 140 l UPPER lI"IT ROW OF BLUE IACK SCREEN 

EQU 106 LOGO START ROW POSITION 
EQU 214 LOGO START COLUrlN POSITION 

EQU LOGOSROWN160,4+LOGOSCOL,2 ; REGEN OFFSET ADDI! 

EQU 

EQU 
EQU 

EQU 
EQU 

EQU 
EQU 
EQU 

HEAR 
AX 
ax 
ex 

HHH 

1 
15 

OFFH 
OFFH 

OZH 
OCH 
OEH 

AX, 0019H 
IHT_IO 
AH,1 
CX,ZOOOH 
INT_IO 

ax.ax 
AX, IOOOH 
INT_IO 
ax 
Bl, 16 
LOGO 
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I Z BYTE CODE OF WHITE BOX 

COLOR CODE OF BLUE 
COLOR CODE OF WHITE 

END OF LINE 
END OF FILE 

REQUEST SET CURSOR POSITION 
REQUEST WRITE DOT 
REQUEST WRITE TTY 

l SAYE AX, BX lex 
l 
l 

CLEAR SCREEN <GRAPHIC rlODEl 
("ODE: lZO X 200 - COLOR) 
ERASE CURSOR 

DISABLE SCREEN 
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IOZJ BE ISOD 
ID26 SE C6 

IOZS aa 1111 

1D28 ll FF 
102D 19 OAFO 

IOlD 16 D4 
10l2 57 
IOll 51 
10l4 fll" Al 
l0l6 '9 
10l7 5F 
IOlS al C7 2000 
IDlC FE CE 
IDlE 75 FZ 

104D 
1042 
!045 
JOH 
ID'9 
1D41 
1040 
104F 
1051 
1053 
1055 
)057 
10'9 
105C 
1D5E 
1060 
ID6l 

32 FF 
BA 0900 
84 02 
CD 10 
Bl 01 
Bl OE 
BO 78 
CD 10 
84 OE 
Bl 74 
CD 10 
FE CJ 
ao Fl 10 
7Z ED 
FE C6 
ao FE DA 
76 EO 

1065 n uca R 
10u BA oau 
1061 17 00D6 
106E ZE: SA 07 
1071 lC DO 
ID7l 74 16 
1075 52 
1076 84 oz 
1078 50 
1079 14 DC 
1071 BO OF 
1070 CD ID 

107F 42 
IDSO 58 
!OSI FE CC 
l08l 75 Fl 

1085 5A 

1086 41 
1051 FE ca 
ua, 75 EA 

1058 43 
105c zE, u 01 
!Oaf lC FF 
1091 75 DC 

109] 43 
1094 ze, ao 3F FF 
1095 74 DB 

ID9A 83 CZ 04 

10,D EB CC 

l09F ,a 
IOAO 0] ca 
I OAZ ll 
l0Al EB Ct 

IOA5 IE 
1DA6 06 
IOA7 IF 
IOAa BO 11 

IOU AZ 
IOAB 50U 

IOAD AZ 
IDAE 5166 

1010 AZ 
1011 53'5 

1083 AZ 
1014 7ZA5 

1016 AZ 
1017 7486 

;----- PAINT BACKGROUND 5CREEH 
110V 51,REGEH_START 
110V ES,51 

I SET REGEN BUFFER ADDRESS 
TO ES 

110v 

XOR 
110V 

AX,ILUE•lOOOH OR ILUENlOOH OR ILUE•lOH OR BLUE 

DI,DI I START ROWl"COLU11H IS 01"0 
CX,BACKROWN32Dl"Zl"2141 Z PEL/IYTE,2 WORDl"IYTE,4 SCAN 

11DV 
LOGOl: PUSH 

PUSH 
REP 
PDP 
POP 
ADD 
DEC 
JHZ 

DH,4 
DI 
ex 
STOSW 
ex 
DI 
DI,20DOH 
DH 
LOGO! 

WRITE COLOR BAR 
XOR IH,IH 
110V DX,0900H 

LDGOZ: 110V AH,VSETCSR 
!HT IHT_lO 
110V BL. BLUE 

1 SCAH COUNT IN REGEN 

WRITE BLUE ex WORD 

ALL DONE ? 

SET ROWICOLUl'IH POSITION TO 9-0 
SET CURSOR POSITIOH 

SET START COLOR AS BLUE 
LOGD3: 110V AH,VWRTTTY ; 

110V Al,HIGH WHITE_IOXl ; 
!HT !HT 10 ; 
110V AH, VWRTTTY ; i~i i~r:~~ WHITE_BOX! 

SET NEXT COLOR 
C11P aL,16 ; All COLOR WRITEN? 

HO JI LOG03 ; 
IHC DH ; HEXT ROW 
Cl1P DH, OAH I 
JIE lOG02 ; 

1----- WRITE 1111 PATTERH 
l'IOV. IX,OFFSET 1111 POINT DATA AREA 
KOY DX, LOGOS ROW GET START ROW OF LOGO 

LOGOI: l'IOV 
LOGOS: l'IOV 

CMP 
JE 

LOG06: PUSH 
l'IOV 

LOG07: PUSH 
l'IOV 
l'IOV 
INT 

IHC 
POP 
DEC 
JNZ 

POP 

INC 
DEC 
JHZ 

LOGOI: IHC 
l'IOV 
C11P 
JHE 

INC 
Cl'IP 
JE 

ADD 

Jl'IP 

LDG09: caw 
ADD 
INC 
Jl'IP 

;----- ROUND 
LOGO! 0 1 PUSH 

PUSH 
POP 
l'IOV 

DI 
DW 

DB 
ow 
DB ow 
DB 
ow 
DB 
DW 

.,. 

CX,lOGOSCOL 
AL,CS:[BX) 
AL,O 
LOGOa 
DX 
AH,LIHEHO 
AX 
AH, VWRTOOT 
AL.WHITE 
INT_10 

DX 
AX 
AH 
LOG07 

DX 

ex 
AL 
LOG06 

BX 
AL,CS:[BXl 
AL,EOL 
LOG09 

GET START COLUl'IH OF LOGO 
GET DATA FOR WHITE PART COLUMN NIR 
IF LEHGTH IS 0 
THEH SKIP 
SAVE CURREHT ROW POSITION 
SET LIHE HUMBER 
SAVE FOR COUHT 
WRITE DOT 
DOT COLOR IS BLUE 

; NEXT ROW 
; 
; 
; REPEAT FOR ALL LIHE IN ROW 

RETORE CURREHT ROW POSITION 

HEXT COLUMH 
ALL DOT WRITE ! 
HO 

GET DATA FOR BLUE PART COLUl'IN NBR 
EHD OF COLUl'IH ! 
HO, CONTINUE 

BX ; GET NEXT DAT A 
BYTE PTR CS,[BXl,EOF ; All EHD ! 
LOGOlO ; YES, EXIT 

DX, LINENONZ 

SHORT LOG04 

CX,AX 
BX 
SHORT LOGOS 

SET HEXT ROW, Tll'IES 2 
BECAUSE SKIP BLUE LOW 
REPEAT FROM START 

CONVERT TO WORD 
ADD TO SKIP BLUE PART 
NEXT DATA 

OS SAVE DS 
ES 
OS ; SET REGEN ADDR TO DS FOR QUICK AODR 
AL,llUE•lDH OR BLUE ; SET COLOR 

OAZH l'IOV 150C4l,Al 
50C~H 

OA2H NOV [51661,Al 
5166H 

OAZH l'IOV C5l45l,AL 
53\5H 

OA2H 
72A5H 

OAZH 
HB6H 
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l'IOY [72A5l,AL 

IIOV CHB6l,AL 



1019 AZ 
IOU 75Z4 
!DIC IF 

IUD Ba DBOO IDCD 17 DI 
IDCZ CD 10 

IDC4 5t 
lDC5 ,. 
IDC6 51 

IDC7 Cl 

!DC& 

!DC& 14 05 11 07 DE DD 
DE FF 

IDDD 14 05 IE 04 10 09 
ID FF 

!DD& 00 06 0& 10 01 oa 
D9 09 DD 05 DD Ff IDE4 00 06 05 10 17 DB 
DF DI DF FF ,. lDEE 00 06 05 ID 17 oa 
05 01 DD 01 05 FF 

IDFA 00 06 05 10 05 05 
0, 09 oa Dl 09 Dl 
05 FF 

110& 14 05 IE 04 OD 05 
05 05 DD FF 

IIIZ 14 05 11 07 OD 07 
D l 07 OD FF 

lllC FF 
11!D 

DI DAZH 110Y [ 7 524 l, AL ow 7524H 
POP OS RESTORE OS ,-----
110Y AX,UODH ENABLE SCREEN 
"DY IH,1 
INT INT_ID 

POP ex RESTORE AX. IX I ex 
POP IX 
PDP AX 

RET RETURN TO CALLER 

i----- DATA STRUCTURE 
DATA HAYE NU"IER OF PIXEL, FITST BYTE HAS LENGTH OF WHITE 
PART, SECOND BYTE HAS LENGTH OF ILUE PART 

IB" LABEL BYTE 
,------------------- I ----. ---------------" ------------I w B w • w • w • w I w J w 

01 20. ,. 27. 7, 14,13, 14, EOL 

DI 20, ,. 30, 4. 16, ,. 1'. EOL 

DI 0. 6, 1,16, a, I, ,. ,. 13, ,.1:s, EOL 

DI D, 6, a,1,. 23, 11, 15, 1, 1s. EOL 

DI ,. ,. 1,16, 23, 11, a, 1,13, 1, a. EOL 

DI 0, ,. 1,16, a • •• ,. ,. a. 3, ,. 3, a. EOL 

DI 20. ,. 30, 4. u. 5, 5. 5,1.S, EDL 

DI 20, 5, 27. 7, u. 1, 1, 7,13, EOL 

DI 
PUT_LDGO ENDP 

EDF 

.--------------------------------------------------------1 SUBROUTINE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I . 

ASYNCHRONOUS COIVIUNICATIONS ADAPTER POWER ON DIAGNOSTIC TEST 
DESCRIPTION, 

THIS SUBROUTINE PERFORl1S A THOROUGH CHECK OUT OF AN INSl250 
LSI CHIP 
THE TEST INCLUDES, 
ll INITIALIZATION OF THE CHIP TO ASSUl'IE ITS 11ASTER RESET STATE. 
21 READING REGISTERS FOR KHOWH PER"AHENT ZERO BITS. 
3) TESTING THE INS3250 INTERRUPT SYSTE" ANO THAT THE 1250 

INTERRUPTS TRIGGER AN 3259 (INTERRUPT CONTROLLER) INTERRUPT. 
4) PERFORMING THE LOOP BACK TEST, 

Al TESTING WHAT WAS WRITTEH,READ AHO THAT THE TRANS"ITTER 
HOLDING REG EMPTY BIT AND THE RECEIVER INTERRUPT WORK 
PROPERLY. 

ll TESTING IF CERTAIN BITS OF THE DATA SET CONTROL REGISTER 
ARE 'LOOPED BACK' TO THOSE IH THE DATA SET STATUS 
REGISTER. 

Cl TESTING THAT THE TRANS"ITTER IS IDLE WHEN TRANSl1ISSION 
TEST IS FINISHED. 

THIS SUIROUTINE EXPECTS TD HAYE THE FOLLOWING PARA"ETER PASSED, 
(OX): ADDRESS OF THE IHSl250 CARD TO TEST. 
NOTE• THE ASSUMPTION HAS BEEN "ADE THAT THE "DDE11 ADAPTER IS 

LOCATED AT OlF5Hl THE SERIAL PRINTER AT 02F&H. 
IT RETURNS, 
(Cfl = I IF ANY PORTION OF THE TEST FAILED 

= 0 IF TEST PASSED 
IIXl = FAILURE KEY FOR ERROR "ESSAGE <ONLY VALID IF TEST FAILED) 

<IHI = 23H 
= 24H 

(IL) = 02H 

DlH 

04H 

05H 

16H 

D7H 

SERIAL PRINTER ADAPTER TEST FAILURE 
"ODEM ADAPTER TEST FAILURE 
PERMANENT ZERO BITS IH INTERRUPT ENAILE REGISTER 
WERE INCORRECT 
PERMANENT ZERO BITS IH INTERRUPT !OEHTIFICATIOH 
REGISTER WERE INCORRECT 
PERMANENT ZERO BITS IH DATA SET CONTROL REGISTER 
WERE INCORRECT 
PERMANENT ZERO BITS IN THE LINE STATUS REGISTER 
WERE INCORRECT 
RECEIVED DATA AVAILABLE INTERRUPT TEST FAILED 
<THE INTERRUPT WAS HOT GENERATED> 
RESERVED FOR REPORTING THE TRANSMITTER HOLDIHO 
REGISTER EMPTY INTERRUPT TEST FAILED 
<HOT USED AT THIS TIME BECAUSE OF THE DIFFERENCES 
BETWEEN THE 5250'5 WHICH Will IE USED) 

OIH-DBH RECEIVER llHE STATUS IHTERRUPT TEST FAILED 
(THE INTERRUPT WAS HOT GENERATED) 
D&H - OVERRUH ERROR 
D9H - PARITY ERROR 
DAH - FRA"ING ERROR 
OIH - BREAK INTERRUPT ERROR 

OCH-DFH "ODE" STATUS INTERRUPT TEST FAILED 
(THE INTERRUPT WAS HOT GENERATED) 

OCH - DELTA CLEAR TO SEHD ERROR 
OOH - DELTA DATA SET READY ERROR 
OEH - TRAILING EDGE RING INDICATOR ERROR 
DFH - DELTA RECEIVE LINE SIGNAL DETECT ERROR 

!OH AH 3250 INTERRUPT OCCURRED AS EXPECTED, BUT HO 
8259 (IHTR COHTROllERl INTERRUPT WAS GENERATED 

!IH DURING THE TRAHSMISSIOH TEST, THE TRAHS"ITTER 
HOLDING REGISTER WAS HOT EMPTY WHEN IT SHOULD 
HAYE BEEN. 
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: 0084 

111D 
111D IE 
J11E E4 21 
1120 50 
1121 DC 01 

112, E6 21 
1125 9C 

1126 52 
1127 EB 0000 E 

112A ea 12ao R 
112D 7l OJ 
112F E9 1251 R 

1132 8F 0069 R 
1135 JJ F6 
1137 80 FE oz 
113A 75 02 
11JC 46 
lllD 47 

lllE E& 12D6 R 
1141 FE CJ 
1143 42 

1144 80 01 

1146 EE 
110 SJ 
114& &J CZ 0\ 
110 84 01 
114D 89 0400 
1150 a, 0003 
1153 Ea 1284 R 
1156 58 
1157 JC FF 
11s, 74 36 
1151 ea 12E7 It 
IISE 72 34 
1160 u 
1161 4A 
1162 EC 
1163 42 
llh 42 
1165 E& 12FA It 
1168 7l OJ 
116A E9 124E It 

116D E5 12D6 l 

1170 FE Cl 
1172 4A 

I . 
l . . 

i 
: 
I 
I 
; 
; . 
I 
; 
; 

12H 

IJH 

14H 

15H 

16H 
17H 

UH-IBH 
ICH-IFH 

OH EXIT, 

DURING THE TRANSMISSION TEST, THE RECEIVED DATA 
AVAILAaLE IHTERRUPT DIDH'T OCCUR . 
TRAHSMISSIOH ERROR - THE CHARACTER RECEIVED 
OURIHG LOOP NODE WAS HOT THE SAME AS THE OHE 
TRANSMITTED 
DURING TRAHSMISSIOH TEST, THE 4 DATA SET CONTROL 
OUTPUTS WERE HOT THE SAME AS THE 4 DATA SET 
CONTROL INPUTS, 
THE TRANSMITTER WAS HOT IDLE AFTER THE TRAHS
MISSION TEST COMPLETED. 
RECEIVED DATA AVAILAaLE IHTERRUPT FAILED TD CLEAR 
TRANSMITTER HOLDING REG EMPTY INTR FAILED TO CLEAR 
RECEIVER LINE STATUS IHTERRUPT FAILED TO CLEAR 
MODEM STATUS IHTERRUPT FAILED TO CLEAR 

- THE MODEM DR SERIAL PRIHTER'S &259 IHTERRUPT 
DEVICE WAS TESTED) IS DISABLED. 

I WHICHEVER 

- THE 8250 IS IH THE MASTER RESET STATE. 
OHLY THE DS REGISTER IS PRESERVED - All OTHERS ARE ALTERED. 

,-------- -- -- -- ----------WRAP EQU 84H I LOOP BACK TRAHSMISSIOH TEST 
I INTERRUPT VECTOR ADDRESS 

ASSUME cs,CODE,DS,DATA 
UART PROC NEAR 

PUSH DS 
IH AL, INTAOl CURRENT ENABLED INTERRUPTS 
PUSH AX SAVE FDR EXIT 
OR Al,000000018 DISABLE TIMER IHTR DURING THIS 

TEST 
OUT IHTAOl,Al 
PUSHF SAVE CALLER'S FLAGS (SAVE IHTR 

FLAG) 
PUSH DX SAVE BASE ADDRESS OF ADAPTER CARD 
CALL ODS SET UP 'DATA' AS DATA SEGl'IEHT 

ADDRESS 
.------------------------------------------------------------------; INITIALIZE PORTS FOR MASTER RESET STATES AHD TEST PERMANENT 
I ZERO DATA BITS FOR CERTAIN PORTS. 
,------------------------------------------------------------------CALL 

JHC 
JMP 

I&2so 
ATI 
AT14 

l All OK 
I A PORT'S ZERO BITS WERE HOT ZERO! 

,------------------------------------------------------------------' 1HS8250 IHTERRUPT SYSTEM TEST 

ONLY THE INTERRUPT BEIHG TESTED WILL BE ENABLED. 
,------------------------------------------------------------------

I 
AT21 

SET DI AHO SI FOR 
MOY Dl,OFFSET 
XOR Sl,SI 
CMP OH,2 
JHE AT2 
IHC SI 
INC DI 

CALLS TO 'SUI' 
IMASKS I BASE ADDRESS OF INTERRUPT MASKS 

MODEM IHOEX 
I OR SERIAL? 
I HO - IT'S MODEM 
I IT'S SERIAL PRIHTER 

RECEIVED DATA AVAILABLE 
I SERIAL PRINTER &259 MASK ADDRESS 
INTERRUPT TEST 

CALL SUI 
IHC Bl 
IHC DX 

MDV Al, 1 

OUT DX.AL 
PUSH ax 
ADD DX,4 
MDV AH,1 
MDV BX,0400H 
MOY ex, 3 
CALL ICT 
POP ax 
CIIP AL,OFFH 
JE AT, 
CALL CS059 
JC AT5 
DEC OX 
DEC DX 
IN Al,DX 
INC OX 

SET UP FOR INTERRUPTS 
ERROR REPORTER CIHIT. IN 1&250) 
POIHT TO INTERRUPT ENABLE 
REGISTER 
ENABLE RECEIVED DATA AVAILABLE 
IHTR 

I SAVE ERROR REPORTER 
I POINT TO LIHE STATUS REGISTER 
I SET RECEIVER DATA READY 81T 
I IHTR TO CHECK, INTR IDENTIFIER 
I INTERRUPT ID REG 'IHDEX' 
I PERFORM TEST FOR INTERRUPT 
I RESTORE ERROR INDICATOR 
I INTERRUPT ERROR OCCUR? 
; YES 
l GEHERATE 8259 INTERRUPT? 
; HO 

RESET INTR BY READING RECR BUFR 
DOH'T CARE ABOUT THE CONTENTS! 

INC OX IHTR ID REG 
CALL W5250C WAIT FOR INTR TO CLEAR 
JHC ATJ OK 
JMP ATIJ I DIDH'T CLEAR 

;------------------------------------------------------------------l TRANSIIITTER HOLDING REGISTER EMPTY INTERRUPT TEST 
I THIS TEST HAS BEEH IIOOIFIED BECAUSE THE DIFFERENT 5250'5 
; THAT MAY BE USED IH PRODUCING THIS PRODUCT DO HOT FUNCTION 
I THE SAME OURIHG THE STANDARD TEST OF THIS INTERRUPT 
I CSTAHOARD BEIHG THE SANE METHOD FOR TESTING THE OTHER 

POSSIBLE 5250 INTERRUPTS). IT IS STILL VALID FOR TESTIHO 
IF AH 8259 INTERRUPT IS GENERATED IN RESPONSE TO THE 8250 
INTERRUPT AHO THAT THE 8250 INTERRUPT CLEARS AS IT SHOULD. 

IF THE TRANSMITTER HOLDING REGISTER EMPTY INTERRUPT IS NOT 
GEHERATEO WHEH THAT INTERRUPT IS ENABLED, IT IS NOT TREATED 
AS AH ERROR. HOWEVER, IF THE INTERRUPT IS GENERATED, IT 
MUST GENERATE AH 8259 INTERRUPT AHO CLEAR PROPERLY TO PASS 
THIS TEST. 

;-----------------------------~------------------------------------
ATJ, CALL SUI I SET UP FOR INTERRUPTS 

INC 
DEC 

Bl 
ox 
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BUMP ERROR REPORTER 
POIHT TO INTERRUPT ENABLE 
REGISTER 



• 1111 aa oz 
1175 EE 
1176 El oo 
1175 42 
117' 21 c, 
1171 EC 
ll7C lC OZ 
117E H D4 
llao E2 F9 
1182 El IZ 

1114 
lla4 EB IZE7 R 
IJBI 7Z OB 
1119 EB lZFA R 

uac 7l aa 
ll&E E9 124E R 
1191 E9 1215 R 
1194 El 7D 

1196 

1197 
119' 
IIU 
IUD 
IUO 
lUl 
IU5 
IIAI 
11.U. 
llAI 
llAE 
1111 
l 112 
1194 

IJ16 
1113 
1118 
IUD 
11CO 
1 ltl 
11C5 
uca 
IIC! 
llCI 
UCO 
1100 

4A 

10 04 
EE 
ll C2 04 
17 DDDl 
10 0004 
64 02 
Ea 1206 R 
FE Cl 
55 
II 0601 
El 1284 R 
51 
24 IE 
3A C4 

15 50 
E& 12E7 R 
12 56 
Bl EA Ql 
Ea 12FA R 
7l Ol 
E! 124E R 
ID 
H DI 
DO E4 
Bl C2 Ol 
Et Dl 

llDZ 13 CZ 44 
l!D5 EC 

l1D6 El 00 
1101 ll EA 05 
11Da ao 01 
IIDD EE 
IIDE Bl C2 05 
1 lEI 19 ooo, 
11E4 BD ooo, 
IIE1 a, 01 
11E9 EB 1206 R 
lift FE Cl 
llEE 5l 
IIEF aa 0001 
11F2 El 121, R 
11F5 51 
11F6 z, OF 
llf4 lA C4 
11Fl 75 19 
11 FC El l 2£7 R 
11FF 72 12 
1201 Bl EA 04 
1204 E& 12FA R 
1207 72 4) 
1Z09 40 
1204 74 OD 
!20C DO El 

110.\' 

OUT 
JIIP 
IHC 
SUI 
IN 
CIIP 
JE 
LOOP 
JIIP 

CALL 
JC 
CUL 

Al,2 

DX,Al 
S+Z 
ox 
ex.ex 
AL,OX 
Al ,2 
AT32 
U31 
5HORT 

C5059 
ATS 
waz,ac 

JNC AT6 

AT6 

ENABLE l01ITTER HOLDIHG REG EIIPTY 
INTR 

1/D DElAY 
IHTR 'IDENTIFICATION REG 

UAD IT 
~ITTER HOLDIHG REG El'IPTY INTRt 
YES 

THE INTR DIDN'T OCCUR - TRY NEXT 
TEST 
THE INTR DID OCCUR 

I GEHERATE 1259 INTERRUPT? 
HO 

I WAIT FOR THE INTERRUPT TO CLEAR 
I (IT 5HDUlD ALREADY IE CLEAR 

BECAUSE 'ICT' READ THE INTR ID 
REG> 

JMP ATU 
AT41 JNP ATll 
AT5, JNP SHORT ATIO 

IT CLEARED 
ERROR 
AVDID OUT OF RANGE JUPIPS 

;------------------------------------------------------------------RECEIVER llHE STATUS INTERRUPT TEST 
THERE ARE 4 BITS WHICH COULD GENERATE THIS INTERRUPT, 
EACH ONE rs TESTED INOIVIDUAllY, 
WHEN: AH TESTIHG 

2 OVERRUN 
4 PARITY 
a FRAN I HG 

; IOH BREAK INTR 

!u, DEC ox , POINT TO INTERRUPT ENABLE -- ----

AT7: 

l'IDV 
DUT 
ADO 
MDV 
MDV 
IIOV 
CUL 
INC 
PUSH 
l'IDV 
CALL 
POP 
AHO 
CIIP 

AL,11 
DX,AL 
ox.~ 
CX,.S 
IP,4 
4H,2 
SUI 
Bl 
ax 
IX, 0,01H 
!CT 
ax 
AL,OOUlllOI 
A.l .AH 

REGISTER 
ENABLE RECEIVER LINE STATUS IHTR 

POINT TD LINE STATUS REGISTER 
IHTR lD REG 'IHDEX' 
LOOP COUHTER 
IHITIAL BIT TO IE TESTED 
SET UP FOR INTERRUPTS 
!UMP ERROR REPORTER 
SAVE IT 
IHTR TD CHECK, IHTR IDENTIFIER 
PERFORl1 TEST FOR lt1TERRUPT 

"ASK OUT BITS THAT DON'T 11ATTER 
TEST BIT OH! 

JNE ATll HO 
CALL C505t GEHERHE 825' INTERRUPT? 
JC ATIO HO 
sua DX, l IHTR 10 REG 
CALL MB2SDC WAIT FOR THE INTR TD CLEU 
JNC U7 0 0~ 
JMP Alll IT DIDN'T 

AT7_01 DEC IP All FOUR BITS TESTED! 
JE All YES - GO OH TD NEXT TEST 
SHL AH, l GET REAOY FOR NEXT BIT 
ADO OX,l llHE STATUS REGISTER 
Jl1P ATI TEST NEXT BIT 

1------------------------------------------------------------------IIDDEII STATUS INTERRUPT TEST 
I THERE ARE, BITS WHICH COULD GENERATE THIS INTERRUPT. 
1 THEY ARE TESTED INDIVIDUALLY. 

WHEN, AH TESTING 

I DELTA CLEAR TO SEND 
2 DELTA DATA SET READY 
4 TRAILING EDGE RING INDICATOR 
a DELTA RECEIVE llHE SIGHAL DETECT 

,--------------~---------------------------------------------------All• ADD DX,4 IIODEM STATUS REGISTER 
IN ll,DX CLEAR DELTA IITS THAT 11AY 8£ OH 

&ECAUSE OF DIFFERENCES Al'IONG 
3250'5. J"' SUI 

HOV 
our 
ADD 
MOV 
MOY 
l'IOV 
CALL 
IHC 
PUSH 
MOV 
CALL 
POP 
AHO 
Cl'IP 
JHE 
CALL 
JC 
SUI 
CALL 
JC 
DEC 
JE 
SHL 

••z DX,S 
A.l ,a 
DX,Al 
OX,S 
ex.~ ., .. 
AH,l 
SUI 
Bl 
ax 
BX,OOOIH 
ICT 
ax 
Al,000011118 
Al.AH 
ATll 
C505t 
ATlO 
OX,4 
W&25DC 
ATll 
IP 
ATU 
AH, 1 
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!ID DELAY 
INTERRUPT ENABLE REGISTER 
EHAILE IIODEM STATUS INTERRUPT 

POINT TO HODEii STATUS REGISTER 
IHTR ID REG 'INDEX' 
LOOP COUNTER 
IHITIAL !IT TO IE TESTED 
SET UP FOR INTERRUPTS 
!UMP ERROR INDICATOR 
SAVE IT 
IHTR TD CHECK, IHTR IDENTIFIER 
PERFORM TEST FDR INTERRUPT 

I l'IASK OUT BITS THAT DON'T !UTTER 
TEST BIT OH! 

I HO 
GENERATE 8259 INTERRUPT! 
HO 
IHTR ID REG 
MAil FOR IHTEltRUPT TO CLEAR 
IT DIDN'T 

All FOUR IITS TESTED - GO OH 
GET READY FOR NEXT 8IT 
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!ZOE al C2 04 

1211 El D6 

1213 Bl 10 
1215 El 3A 

1217 42 
1218 El llOA R 

1211 Bl C2 U 
121E EC 
!Zif EB 00 
1221 oc 10 
1223 EE 
1224 El 00 
1226 42 
1227 42 
1228 EC 

1229 EB 00 
1228 ll EA 06 
122f EC 

122F 42 
1230 52 
1231 BA 0211 
1234 EC 
1235 24 FO 
1237 JC 20 
1239 SA 
12lA 74 0A 
12JC Al 0072 R 
12JF 3D 3412 
1242 BO 00 
1244 75 02 
1246 10 FF 
1241 CD 44 
124A 11 00 
124C 73 05 
124E 10 Cl 10 

1251 II 11 

1253 5A 
1254 53 
1255 Ea 1210 It 
1253 51 
1259 2E: !A 25 
125C 21 26 oaa, 
1260 ao F4 FF 
1263 E4 21 
1265 OA C4 
1267 E6 21 
1269 9D 

126A GA c, 
126C H oc 
126E 87 24 
1270 ao FE OZ 
1273 75 02 
1275 87 25 
1277 F9 
1278 EB Gl 
127A Fa 
1273 5a 
127C E6 21 
127E lF 
127F CJ 
12&0 

It 

ADD 

Jl1P 

DX,4 

AH 

I 110DE11 STATUS REGISTER 

; TEST NEXT BIT 

; possi8tE 8259 INTERRUPT CONTROLLER PROBLEl1 
.---------------- - --- --Ano, 110V Bl,IOH I SET ERROR REPORTER 
Alli• Jl1P SHORT All' 
.------------------ - -----------------SET 9600 BAUD RATE AHO DEFINE DATA WORD AS HAVING a 

BITS/WORD, 2 STOP BITS, AND ODD PARITY, 
·------------------------------------------------------------------AT12: IHC DX ; LINE CONTROL REGISTER 

CALL 58250 
,------------- --- - - ---- -----------------------------; SET DATA SET CONTROL WORD TO IE IN LOOP 110DE 
1------------------------------------------------------------------ADD DX,4 

IN Al,DX 
Jl1P $+2 
OR AL,OOOIOOOOB 
OUT DX,AL 
Jl'IP S ♦ 2 
INC DX 
INC DX 
IH AL,DX 

Jl'IP 
SUI 
IN 

$♦ 2 
DX,6 
AL,DX 

CURRENT STATE 
l/0 DELAY 
SET BIT 4 OF DATA SET CONTROL REG 

I l/0 DELAY 

110DEl1 STATUS REG 
CLEAR POSSIBLE 110DEl1 STATUS 
INTERRUPT WHICH COULD BE CAUSED 
BY THE OUTPUT BITS BEING LOOPED 
TO THE INPUT BITS 
l ✓ O DELAY 
RECEIVER BUFFER 
DUMMY READ TO CLEAR DATA READY 
Ill IF IT WENT HIGH OH WRITE TO 
11CR 

;------------------------------------------------------------------; PERFORl1 THE LOOP BACK TEST 
1------------------------------------------------------------------IHC DX IHTR EHBL REG 

PUSH DX 
MOV ~tt~Y_PORT IH 
AHO Al,OFOH 
Cl'IP AL,001000008 SERVICE 110DE LOOP? 
POP DX 
JE ATll_O l YES-
MOV ; 
Cl'IP :~:~~?~~-FLAG ; WARM START WITH "CTRL+ALT+IHS"? 
MOV AL.O ; SET FOR INTERNAL WRAP TEST 
JHE ATll I ; YES-

ATIJ_O: 110V Al, OJ!FH ; SET FOR EXTERNAL WRAP TEST 
AT13_1, lHT WRAP DO LOOP BACK TRANSMISSION TEST 

MOY CL,O ASSUME HO ERRORS 
JNC AT15 WRAP TEST PASSED 

ATIJ: ADD IL,!OH ERROR INDICATOR 
,------------------------------------------------------------------

AH ERROR WAS ENCOUNTERED SOIIEWHERE DURING THE TEST 

,------------------------------------------------------------------AT14• IIOY CL,1 I SET FAIL INDICATOR 
,---------------------------------------------- --- -- -- --
1 HOUSEKEEPING: RE-INITIALIZE THE 8250 PORTS (THE LOOP BIT 
; WILL BE RESET>, DISABLE THIS DEVICE INTERRUPT, SET UP 
; REGISTER 8H IF AN ERROR OCCURRED, AND SET OR RESET THE 
; CARRY FLAG. 

AT15: POP DX I GET BASE ADDRESS OF 8250 ADAPTER 

AT16: 

AT17: 
ATU: 

UART 

PUSH IX ; SAYE ERROR CODE 
CALL 18250 l RE-INITIALIZE 8250 PORTS 
POP IX 
IIOV AH,CS:[DII 
AND INTR_FLAG,AH 
XOR AH, OFFH 
IN AL,lNTAOl 
OR AL,AH 
OUT lHTAOl,AL 
POPF 

OR CL,Cl 
JE AT17 
IIOY IH, 24H 
CIIP DH,2 
JHE AT16 
IIOY IH,2Sff 
STC 
JIIP SHORT AT18 
CLC 
POP AX 
OUT INTAOl,AL 
POP DS 
RET 
ENDP 

GET DEVICE INTERRUPT MASK 
CLEAR DEVICE'S lHTERRUPT FLAG 
FLIP BITS 
GET CURRENT INTERRUPT PORT 
DISABLE THIS DEVICE INTERRUPT 

Ill 

RE-ESTABLISH CALLER'S INTERRUPT 
FLAG 
AHY ERRORS! 
NO 
ASSUME IIODEII ERROR 
OR IS IT SERIAL! 
IT'S IIODEl'I 
IT'S SERIAL PRINTER 
SET CARRY FLAG TO INDICATE ERROR 

l RESET CARRY FLAG - HO ERRORS 
; RESTORE ENTRY ENABLED INTERRUPTS 
; DEVICE IHTRS RE-ESTABLISHED 
; RESTORE REGISTER 

;------------------------------------------------------------------SUBROUTINE 
IHIT!ALIZE IH5825D PORTS TO THE IIASTER RESET STATUS. 
THIS ROUTINE ALSO TESTS THE PORTS' PERIIAHENT ZERO BITS, 

EXPECTS TO BE PASSED: 
; <DXl : ADDRESS OF THE !250 TRANSMIT/RECEIVE BUFFER 
I UPON RETURN: 
I (CF): 1 IF ONE OF THE PORTS' PERIIANEHT ZERD llTS WAS HOT 

ZERO (ERR) 
<DX): PORT ADDRESS THAT FAILED TEST 
<AL> = IIEAHINGLESS 
(Ill = 2 INTR ENIL REG BITS HOT 0 
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12&0 
1280 EC 

12&1 ll 02 
1213 Ea ll2E R 
1236 24 FO 
12aa 75 2a 
123A E& 1329 R 
128D 2' Fa 
123F 75 21 
1291 42 
1292 Ea ll29 R 
1295 24 EO 
1297 75 19 
1299 ea 1329 R 12,c 2' ao 
129£ 75 12 
12AO ao 60 
12A2 EE 
12Al E! 00 
120 42 
12A6 32 co 
12A! EE 
12A9 El ll2F R 

12AC 33 EA 06 
12AF EC 

12IO Fl 
1211 Cl 
1212 F9 
1213 Cl 
12H 

,f! 

1214 
EC 1214 

1215 El 00 
1217 QA C4 
1219 EE 
1214 21 DI 
121c H 

l IHTR ID REG BITS NOT 0 
4 "ODEii CTRL REG BITS HOT O 
5 LIHE STAT REG BITS HOT 0 

0 IF ALL PDRTS' PER"AHEHT ZERO BITS WERE ZERO 
(DXl = TRANSMIT/RECEIVE BUFFER ADDRESS 
IALJ = LAST VALUE READ FROM RECEIVER BUFFER 

llll = 5 l"EAHIHGLESSl 
PORTS SET UP AS FOLLOWS OH ERROR-FREE RETURN• 

XF9 - IHTR EH!L REG = O ALL INTERRUPTS DISABLED 
XFA - IHTR 10 REG : 000000011 HO INTERRUPTS PENDING 
XFB - LINE CTRL REG : O ALL ans LOW 
XFC - MODE" CTRL REG: 0 ALL BITS LOW 
XFD - LINE STAT REG : 011000001 TRAHS"ITTER HOLDING 

REGISTER AHO TRAHS"ITTER EIIPTY DH 
XFE - "ODE" STAT REG: XXXXOOOOB WHERE X '5 REPRESENT 

IHPUT 5IGHAL5 
; REGISTERS DX, AL, AHO IL ARE ALTERED. NO OTHER REGISTERS USED. 
;------------------------------------------------------------------18250 PROC HEAR 

IGNORE IN Al,DX 

"ov 8L,2 
CALL RR2 
AHD AL,IlUOI0OJ 
JHE U20 
CALL RU 
AHO AL,111110001 
JHE AT20 
IHC DX 
CALL RRI 
AHO AL, 111000008 
JHE AT20 
CALL RRI 
AND AL, 100000001 
JNE AT20 
"DY AL,6GH 
OUT DX,AL 
J"P $+2 
IHC DX 
XOR AL,A.L 
OUT DX,AL 
CALL RRJ 

SUI DX,6 
IN Al,DX 

CLC 
RET 

AT20• STC 
RET 

11250 EHDP 

READ RECVR BUFFER BUT 
CONTEHTS 
ERROR IHDICATOR 
READ IHTR EH&L REG 
ans 4-7 OFF? 
HO - ERROR 
READ IHTR ID REG 

l BITS 3-7 OFF! 
l HD 
; LINE CTRL REG 
; READ "ODEii CTRL REG 
• ans 5-7 DFF? 
; HO 
; READ LINE STAT REG 
; BIT 7 OFF! 
; NO 

l/0 DELAY 
"ODEl1 ST AT REG 

WIRED BITS WILL IE HIGH 
CLEAR BITS 0-l IH CASE THEY'RE DH 
AFTER WRITING TO STATUS REG 
RECEIVER BUFFER 
IH CASE WRITING TO PORTS CAUSED 
DATA READY TO GO HIGH! 
HORl1AL RETURN 

I ERROR RETURN 

,------------------------------------------------------------------; SUBROUTINE 
: TEST A PARTICULAR 1250 INTERRUPT. PASS IT THE 
; CIIT I ♦ ll OF THE STATUS REGISTER THAT 15 TO IE TESTED. 
: THIS ROUTINE SETS THAT IIT AHD CHECKS TO SEE IF THE CORRECT 
; 8250 INTERRUPT IS GENERATED. 

l 
I 
l 
I 
I 
; 
l 
: 
l 
l 
I 
l 
l 
l 
I 
I 
l 

IT EXPECTS TO 8E PASSED, 

OR 

OR 

IAH) = IIT I TO IE TESTED 

Ill) = IHTERRUPT IDENTIFIER 
10) = RECEIVED DATA AVAILABLE OR TRAHS"ITTER HOLDING 

REGISTER E"PTY INTERRUPT TEST 
(ll = RECEIVER LINE STATUS OR "ODE" STATUS INTERRUPT 

TEST 
(IHl: BITS WHICH DETER!IIHE WHICH INTERRUPT IS TO BE 

CHECKED 
10) = "ODE" STATUS 
(2) = TRANS"ITTER HOLDING REGISTER EIIPTY 
14) = RECEIVED DATA AVAILABLE 
(6) = RECEIVER LIHE STATUS 

ICXl = VALUE TO SUBTRACT AND ADO IN ORDER TO REFERENCE THE 
INTERRUPT IOEHTIFICATIOH REGISTER 

Ill = RECEIVED DATA AVAILABLE. TRANSMITTER HOLDING 
REGISTER AHO RECEIVER lIHE STATUS INTERRUPTS 

14) = "ODE" STATUS INTERRUPT 
(DX)= ADDRESS OF THE LINE STATUS OR "ODE11 STATUS REGISTER 

lT RETURNS, 
IALl = OFFH IF TEST FAILS - EITHER HO INTERRUPT OCCURRED OR 

THE WROHG IHTERRUPT OCCURRED 

(All= CONTENTS OF THE INTERRUPT ID REGISTER FOR RECEIVED 
DATA AVAILAILE AHD TRAHS"ITTER HOLDING REGISTER 
E"PTY INTERRUPTS 
-OR-
COHTEHTS OF THE LIHE STATUS DR "ODE11 STATUS REGISTER 

OEPEHDIHG OH WHICH OHE WAS TESTED. 
IDXl: ADDRESS OF INTERRUPT ID REGISTER FOR RECEIVED DATA 

AVAILABLE OR TRAHS"ITTER HOLDING REGISTER E11PTY 
INTERRUPTS 

IDXl • ADDRESS Df THE LINE STATUS DR DATA SET STATUS 
REGISTER IDEPEHOIHG OH WHICH INTERRUPT WAS TESTED) 

l HO OTHER REGISTERS ARE ALTERED. 
1------------------------------------------------------------------ICT PRDC HEAR 

IH Al• DX 
J"P t+2 
OR Al ,AH 
OUT DX, AL 
SUI DX,CX 
PUSH ex 
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READ STATUS REGISTER 
VO DElAY 
SET TEST llT 
WRITE IT TO THE STATUS REGISTER 
POINT TO INTERRUPT ID REGISTER 
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IZBD 21 c, 
!Zif EC 
IZCO Aa 01 
12C2 74 02 
IZC4 EZ Ff 
IZC6 59 
12C7 lA C7 
12C9 75 01 
IZCI OA DI 
IZCD 74 o, 
IZCf 03 DI 

1201 EC 
IZDZ C3 

IZDl ao ff 
IZD5 Cl 
IZD6 

120, 
12D6 50 
1207 Fl 

IZDI ZE: IA 25 
1201 20 26 0014 

IZDF E4 21 
IZEI 22 C4 
12El E6 Zl 

1ZE5 53 
12E6 C3 
1ZE7 

12E7 
l2E7 51 
IZES za c, 
12EA ZE: IA 
lZED 34 ff 

lZEF 14 06 
12Fl 75 03 
12f5 EZ Fl 
12F7 f9 

IZFI 59 
12F9 Cl 
IZFA 

12FA 
UFA 51 
12FB 21 c, 
IZFO EC 
IZFE lC 01 
1300 74 05 
ll02 EZ F9 
1304 F9 
1305 El 01 
1307 Fa 
1308 59 
1109 C3 

05 

0014 

' 

R 

SUI ex.ex WAIT FOR 1250 INTERRUPT TO OCCUR 
AT21• IN Al, DX READ IHTR ID REG 

Al,1 INTERRUPT PEHDIHG? TEST 
JE ATZ2 YES -RETURN WI INTERRUPT ID IN Al 

AT21 NO - TRY AGAIN 
ATZZ1 

LOOP 
POP ex AL = I IF HD INTERRUPT OCCURRED 
CMP U,BH INTERRUPT WE'RE LOOKING FDR? 
JNE AT23 NO 
DR IL.Bl DDHE WITH TEST FOR THIS INTERRUPT 

AT23t 
AT241 
ICT 

JE 
ADD 

IH 
RET 

"DV 
RET 
EHDP 

AT24 RETURN WI CONTENTS OF INTR ID REG 
ox.ex READ STATUS REGISTER TD CLEAR THE 

Al,DX INTERRUPT !WHEN BL=ll 
RETURN CONTENTS OF STATUS REG 

Al,OFFH SET ERROR INDICATOR 

,--------------------- ---------- ---------------------------------: SUBROUTINE 
; SET UP COHDITIOHS FOR 1250 TESTING 
; DESCRIPTION 
; TO SET UP COHDITIOHS FOR THE TESTING OF 1250 AND 
; 1259 INTERRUPTS. ENABLES "ASKABLE EXTERNAL INTERRUPTS, 
I CLEARS THE 1259 INTR RECEIVED FLAG BIT, AHO ENABLES THE 
I DEVICE'S 1259 IHTR (WHICHEVER 15 BEING TESTED>. 
; IT EXPECTS TO BE PASSED: 
; CDS) = ADDRESS Of SEGMENT WHERE INTR FLAG IS DEFINED 
I COil = OFFSET OF THE INTERRUPT BIT MASK 
; UPON RETURN• 
; INTR_FLAG BIT FOR THE DEVICE= 0 
; HO REGISTERS ARE ALTERED. 

SUI PROC NEAR -
PUSH AX 
STI 

"OV AH,CS: CDI] 
AHO IHTR_FLAG, AH 

IH AL,IHTAOl 
AHO Al,AH 
OUT IHTAOl,Al 

POP AX 
RET 

SUI EHDP 

EHAILE "ASKABLE EXTERNAL 
INTERRUPTS 
GET INTERRUPT IIT "ASK 
CLEAR 1259 INTERRUPT REC'D 
BIT 
CURRENT INTERRUPTS 
EHAILE THIS INTERRUPT, TOO 
WRITE TO 1259 (INTERRUPT 
CONTROLLER l 

FLAG 

,------------------------------------------------------------------SUBROUTINE 
CHECKS IF A 1259 INTERRUPT IS GENERATED BY THE 
1250 INTERRUPT. 

EXPECTS TO BE PASSED: 
(Oil = OFFSET OF INTERRUPT BIT MASK 
CDS) = ADDRESS Of SEGMENT WHERE IHTR_FLAG IS DEFINED. 

RETURNS: 
CCFl = l IF HO INTERRUPT IS GENERATED 

0 IF THE INTERRUPT OCCURRED 
(All : COMPLEMENT OF THE INTERRUPT MASK 

; HO OTHER REGISTERS ARE ALTERED. 
,------------------------------------------------------------------C5059 PROC HEAR 

PUSH ex 
suB ex.ex 
MDV AL,CS1(DI] 
XOR AL,0FFH 

AT251 TEST IHTR_FLAG, Al 
JHE AT27 
LOOP AT25 
STC 

MSCBIOlO. IHC 

AT27t POP ex 
RET 

C5059 EHDP 

SET PROGRA" LOOP COUNT 
GET INTERRUPT MASK 
COMPLEMENT MASK SO DHLY 
TEST BIT IS OH 
1259 INTERRUPT OCCUR! 
YES - COHTIHUE 
WAIT SOME MORE 
TIME'S UP - FAILED 

THE IHTR 

,---------------------------------------------------------------- -SUBROUTINE 
TO WAIT FOR ALL EHABLED 1250 INTERRUPTS TO CLEAR ISO 
NO IHTRS Will BE PENDING). EACH INTERRUPT COULD TAKE UP TO 

I l MILLISECOND TO CLEAR. THE INTERRUPT IOEHTIFICATIOH 
I REGISTER Will BE CHECKED UNTIL THE IHTERRUPT(Sl IS CLEARED 
; OR A TIMEOUT OCCURS. 
I EXPECTS TO BE PASSED: 
; IDXl = ADDRESS OF THE INTERRUPT ID REGISTER 

RETURHS: 
CAL) : COHTEHTS OF THE IHTR ID REGISTER 
ICF) : l IF INTERRUPTS ARE STILL PEHDIHG 

0 IF HO INTERRUPTS ARE PENDING CALL CLEAR) 
HO OTHER REGISTERS ARE ALTERED. 

;------------------------------------------------------------------WS250C PROC HEAR 
PUSH ex 
suB ex.ex 
IH AL,DX 
CMP Al, I 
JE AT29 
LOOP ATZS 
STC 
JMP 

AT291 CLC 
ATlO: PDP 

RET 

SHORT AT30 

ex 
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READ IHTR ID REG 
INTERRUPTS STILL 
HD - GOOD FINISH 
KEEP TRYING 
TIME'S UP - ERROR 

PEHDIHG? 



• llOA 

llOA 
130A 
llOC 
llOD 
130F 
ll!Z 
13H 
1315 
1317 
Illa 
131A 

1318 
lllD 
lllE 
lllF 

1321 • 13Z2 
1324 

' 1327 

112a 
1329 

1329 /., 1329 
1321 
132C 
132E 
132F 
ll30 
llll 

15CO 
15CO 
15CO 
15C2 

. ., !5C4 
15C6 
15CS 
15CA 
!5CC 
15CE 
1500 
1502 
1504 
1506 
!SOS 
150A 
150C 
15DE 
!HO 
15£2 
!SE4 
15E6 
!SES 
15EA 
!5EC 
15EE 

!SFO 
ISFI 
!5Fl 

15F5 

!5FD 

10 ao 
EE 
EB 00 
al EA 03 
80 oc 
EE 
EB 00 
IZ 
BO 00 
EE 

El 00 
42 
IZ 
80 OF 

EE 
El 00 
g3 EA 
EC 

Cl 

32 ca 
EE 
FE Cl 
42 
EC 
Cl 

0000 E 
0000 E 
0519 R 
0599 R 
0599 R 
0519 R 
0000 E 
0591 R 
0000 E 
0000 E 
0000 E 
0000 E 
0000 E 
0000 E 
0000 E 
0000 E 
0000 
0000 E 
0000 E 
OSCO R 
05CO R 
000 0 E 
0 000 E 
05CO R 

EA 

03 

0061 R 
FIOO 

30 39 ZF SI SO ZF 
31 34 

FF 

WSZ50C EHDP 
;-------------------------------------------------------------' SUBROUTIHE 

TO SET AH IHSSZ50 CHIP'S BAUD RATE TO 9600 BPS AND 
DEFINE IT'S DATA WORD AS HAVIHG g BITS✓WORO, 2 STOP BITS, 
AHO 000 PARITY. 

EXPECTS TO BE PASSED, 
COX) = LIHE CONTROL REGISTER 

UPOH RETURN, 
(DX) : TRANSl'IIT ✓RECEIVE BUFFER ADDRESS 

ALTERS REGISTER AL. ALL OTHERS REMAIH INTACT. 
:------------------------------------------------------------------55250 PROC HEAR 

l'IOV AL,aOH 
OUT DX,AL 
Jl'IP hZ 
SUB DX,3 
HOV AL,12 
OUT OX,Al 
Jl'IP S+2 
INC DX 
l'IOV AL ,0 
OUT DX, AL 

Jl'IP 8+2 
IHC DX 
INC DX 
IIOV Al ,000011111 

DUT DX,4L 
Jl'IP 8+2 
SUB DX,3 
IH AL.ox 
RET 

sazso ENDP 

I SET OLAB = I 

1/0 DELAY 
LSI OF DIVISOR LATCH 
DIVISOR= 12 PRODUCES 
SET LSB 
l✓O DELAY 
1'158 OF DIVISOR LATCH 
HIGH ORDER DF DIVISORS 
SET 1151 

I/0 DELAY 

I LIHE CONTROL REGISTER 

9600 BPS 

a IITS✓WORD, 2 STOP BITS, 000 
I PARITY 

1/0 DELAY 
; RECEIVER BUFFER 
, IN CASE WRITING TO PORT LCR 
I CAUSED DATA READY TO GO HIGH! 

• SUBROUTIHE 
TO READ AH 8250 REGISTER. "AY ALSO IUl'IP ERROR 
REPORTER (Bl) ANO✓ OR REG OX <PORT ADDRESS) DEPEHDIHG OH 
WHICH ENTRY POIHT IS CHOSEN. 
THIS SUBROUTINE WAS WRITTEH TO AVOID MULTIPLE USE Of l/0 
TIHE DELAYS FOR THE 1250. IT WAS THE l'IOST EFFICIENT WAY TO 
INCLUDE THE DELAYS. 

UPOH RETURN . REG Al WILL COHTAIH THE CONTENTS OF PORTIDX) 
;-----------------------------------------------------------RRI PROC HEAR 

XOR AL, AL 
OUT DX,Al I DISABLE ALL INTERRUPTS 
INC IL IUl'IP ERROR REPORTER RR2, IHC DX IHCR PORT ADDR RR3, IN Al,DX READ REGISTER 
RET 

RRI ENDP 
,----------~-------------------------------~-----THESE ARE THE VECTORS WHICH ARE l'IOVED INTO 
I THE 1086 INTERRUPT AREA DURING POWER OH. 
; ONLY THE OFFSETS ARE DISPLAYED HERE, CODE 
; SEG"ENT WILL IE ADDED FOR All OF THE", EXCEl'T 
; WHERE NOTED. 

• ASSUtlE CS I CODE 
ORG IEGIH+l5COH 

VECTOR_TAILE LABEL WORD ; VECTOR TABLE FOR l'IOVE TO INTERRUPTS 
OW OFFSET TltlER_IHT INTERRUPT OIH 
DW OFFSET KlilNT INTERRUPT 09H 
DW OFFSET DI INTERRUPT OAH 
OIi OFFSET DII INTERRUPT DBH 
OW OFFSET Oil I INTERRUPT OCH 
OW OFFSET 011 INTERRUPT OOH 
OW OFFSET DISlt,_IHT l INTERRUPT OEH 
OW OFFSET Oil INTERRUPT OFH 
OW OFFSET VIDEO_IO IHTERRUPT ION 
DW OFFSET EQUIP"EHT INTERRUPT IIH 
OW OFFSET "E"ORY SIZ~DETERIIINE INTERRUPT 12H 
OW OFFSET DISKETYE_IO IHTERRUPT 13H 
OW OFFSET RSZl2_IO INTERRUPT l•N 
OW CASSETTE ID INTERRUPT 15N 
011 OFFSET KEY50ARO IO INTERRUPT 16H 
011 OFFSET PRINTER_!a INTERRUPT 17H 
DW OOOOOH INTERRUPT l&H 
OW OFFSET IOOT_STRAP INTERRUPT 19H 
DW TltlE_OF DAY INTERRUPT UH 
OW DUMY_RfTURH INTERRUPT IIH ~ KEYID BREAK ADDR 
OW OUMY_RETURH INTERRUPT !CH - TINER BREAK ADDR 
OW VIOEO PARl'IS INTERRUPT !DH 
OW OFFSEf DISK_IASE IHTERRUPT !EN 
011 OUMY_RETURH INTERRUPT IFN 

,--------------------------------' POIIER ON RESET VECTOR 1 

,--------------------------------
' 1----- POWER OH RESET 

DI OEAH JUIIP FAR ow OFFSET RESET 
ow OFSOOH ; CODE SEGl'IEHT 
DI '09110/14' l RELEASE l'IARKU 

DI OFFH l FillER 

A-255 
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UFE ED 

UFF 
UFF 

DI 
I DI 
~g~~-ENDE~::El 
END 

OEDH 
OFFH 
FAR 

A-256 

I SYSTEN IDENTIFIER 
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Appendix C. Character Code Tobie/Character Font 

• Display Character Code ( AN of CG 1) 
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E u e .. 
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0 
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X e 
I y . .. 

I y e 
J z . .. 

J z e 
K [ k { 

.. 
I 

L \ I 
I A 

I I 

M ] } .. 
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N /\ n ~ A 
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• Display Character Code (ANK of CG 2) 
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bit 4 ~ 7 

0 1 2 3 

NUL 
_J == SP 0 
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= ,, 
2 

= # 3 

ldJ $ 4 

% 5 
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Appendix C. Character Code Table/Character Font 

■ Thermal Printer (iBM5513) Character Code 
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bit 4 ~ 7 

0 1 
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... 
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Thermal Transfer Printer (IBM5512) Character Code 

The IBM 5512 has three kinds of character sets: 

1 . PC character set 
corresponds to AN of character generator 1. 

2. Nihongo DOS character set 
corresponds to ANK of character generator 2. "7F", however, is X 
and "AO" is blank. 

3. Kana character set (See the following chart) 

er ... 
0 
I 
3 

bit 4 ~ 7 

""' 
0 1 

0 NUL ► 

1 ~ ◄ 
2 • I 
3 • II 

•• 

4 ♦ 'IT 
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9 0 ! -
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Appendix C. Character Cod~ Table/Character Font 

■ Scan Code 

The following chart shows scan codes for Native and English modes. 
( ) is for English mode. 

Scan Key Scan Key Scan Key Scan Key Scan Key Scan Key 
Code Code Code Code Code Code 
01 jESCI 12 E 23 H 34 . 46 Scroll 6E( .. )j :fJ 9 ;rt I 
02 1 13 R 24 J 35 I Lock 6F( .. )! o., llt.i- I 
03 2 14 T 25 K 36 [ill :ti 47 CT] 70 (52) 0 

04 3 15 y 26 L 37 * 48 [TI 71 (53) • 

05 4 16 u 27 . 38 I litroo I 4A 72 (4F) 1 • -
06 5 17 I 28 - 39 1,A~-,A1 4B ~ 73 (50) 2 

07 6 18 0 29 - 3A ,~~1 4D ~ 74 (51) 3 

08 7 19 p 2A [illlc 3B [fill 4E + 75 (4B) 4 

09 8 IA [ 2B " 3C I PF2 I 50 OJ 76 (4C) 5 

OA 9 1B ] 2C z 3D I PF3I 52 ,~Al 77 (4D) 6 

OB 0 lC ~ 2D X 3E I PF41 53 ,~,J~I 78 (47) 7 

oc - 1D @ill 2E C 3F I PF5 I 54 Fn 79 (48) 8 

OD - lE A 2F V 40 I PF6 I 55 Invalid 7A (49) 9 

OE ,~~1 lF s 30 B 41 I PF7 I 6A(tt) ¥ 7B (37) * 
OF I ~ I 20 D 31 N 42 I PFBI 6B (tt)I~* I 7C (35) / 

10 Q 21 F 32 M 43 I PF9 I 6C (39) l1!1!$'.~1 7D (33) , 

11 w 22 G 33 • 44 lffig 6D (39)1 ~~ I 7E(1C)~ 

* * ······ rNot usedJ 
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■ Keyboard Hankaku (half-size) Character Code ( 1 of 2) 

Alphanumeric Katakana CTRL Alt 

Lower Case Upper Case Lower Case Upper Case 
Esc 1B Esc 1B Esc lB Esc 1B (Cassette) -1 

1 31 ! 21 JI, C7 -1 -1 Nul1+78 

2 32 @ 40 7 cc -1 NUL(00) Null +79 

3 33 # 23 7 Bl 7 A7 -1 Null+7A 

4 34 $ 24 7 B3 '7 A9 -1 Null+7B 

5 35 % 25 .:r. 84 ~ AA -1 Null +7C 
A 

6 36 SE ;:¾" B5 ;t AB RSO(lE) Null+7D 

7 37 & 26 -\' D4 ~ AC - 1 Null+7E 

8 38 * 2A ::i.. D5 .1 AD -1 Null+7F 

9 39 ( 28 3 D6 3 AE - 1 Null+80 

0 30 ) 29 '? DC 7 A6 -1 Null+81 

- 2D 5F ;j-; CE -1 US(lF) Null+82 -
- 3D + 2F A.. CD -1 - 1 Null+83 

~~· 08 ~~· 08 ~JH· 08 ~~· 08 DEL(7F) -1 

~ 09 t--Null+0F -+I 09 t- Nul!+0F -1 -1 

• Q 71 Q 51 ~ co -1 DCl(ll) Null+lO 

w 77 w 57 7 C3 -1 ETB(17) Null+ll 

e 65 E 45 1 82 1 AB ENQ(05) Null+12 

r 72 R 52 7. BD -1 DC2(12) Null+l3 

t 74 T 54 -jJ 86 -1 DC4(14) Null+l4 
y 79 y 59 ✓ DD -1 EM(19) Null+l5 

u 75 u 55 -t cs -1 NAK(15) Null+l6 

i 69 I 49 - C6 -1 HT(09) Null+ 17 -
0 6F 0 4F 7 D7 -1 Sl(OF) Null+18 
p 70 p 50 -t BE -1 DLE(l0) Null+ 19 
[ 5B { 78 .. DE -1 Esc(l8) -1 

] 5D } 7D 0 DF r A2 GS(lD) -1 
illl:fr .. OD illl:fi *. OD al!:fi** OD illl:fi** OD LF(0A) -1 

Remark: r-1J is rNot UsedJ. 

* · ····· Backspace 
* * ··· Carriage Return 
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Appendix C. Character Code Table/Character Font 

■ Keyboard Hankaku (half-size) Character Code ( 2 of 2) • Alphanumeric Katakana CTRL Alt 
Lower Case Upper Case Lower Case Upper Case 

Ctrl -1 -1 -1 -1 - 1 - 1 
a 61 A 41 f- Cl -1 SOH(0l) Null+lE 
s 73 s 53 I- C4 -1 DC3(13) Null+lF 
d 64 D 44 $/ BC -1 EOT(04) Null+20 
f 66 F 46 I\ CA -1 ACK(06) Null+21 
g 67 G 47 "f B7 -1 BELL(07) Null +22 
h 68 H 48 1 BS -1 BS(0S) Null+23 
j 6A J 4A "'? CF -1 LF(0A) Null+24 
k 6B K 4B ,J C9 -1 VT(0B) Null+25 
I 6C L 4C lJ DB -1 FF(0C) Null +26 
. 3B 3A 1/ DA -1 - 1 - 1 ' 
' 27 " 22 'T B9 -1 -1 -1 
' 60 (~) -1 1.,,. Dl J A3 -1 -1 

Left Shift-I -1 -1 -1 -1 - 1 
('\_) -1 I 7C C DB -1 -1 -1 

z 7A z 5A o/ C2 o/ AF SUB(lA) Null+2C • X 78 X 58 -I}- BB -1 CAN(l8) Null+2D 
C 63 C 43 '} BF -1 EXT(03) Null+2E 
V 76 V 56 t CB -1 SYN(16) Null+2F 
b 62 B 42 ::J BA -1 STX(02) Null+30 
n 6E N 4E ~ DO -1 SO(02) Null+31 
m 6D M 4D 'f= D3 -1 CR(0D) Null +32 

' 2C < 3C ;;t, cs • A4 -1 - 1 

• 2E ) 3E Jv D9 0 Al - 1 - 1 

I 2F ? 3F ,;I. D2 ' A5 -1 - 1 

Right Shift-1 -1 -1 -1 -1 - 1 

* 2A Prt -1 * 2A Prt -1 Echo -1 - 1 

Screen Screen 
¥ 5C - 7E - BO -1 -1 - 1 

Remark: r -1 J is rNot UsedJ. 

: ("-) and ( ~) are valid only in English mode. 
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■ Keyboard Zenkaku (full-size) Character Code (1 of 2) 

Scan Alphanumeric Katakana Hiragana 
Code Lower Case Upper Case Lower Case Upper Case Lower Case Upper Case 

02 8250 8149 836B -1 82CA -1 
03 8251 8197 8374 -1 82D3 -1 
04 8252 8194 8341 8340 82AO 829F 
05 8253 8190 8345 8344 82A4 82A3 
06 8254 8193 8347 8346 82A6 82A5 
07 8255 814F 8349 8248 82A8 82A7 
08 8256 8195 8384 8383 82E2 82El 
09 8257 8196 8386 8385 82E4 82E3 
OA 8258 8169 8388 8387 82E6 82E5 
OB 824F 816A 838F 8392 82ED 82FO 
oc 817C 8151 837A 8192 82D9 8192 
OD 8181 817B 8377 8158 82D6 8158 
10 8291 8270 835E -1 828D -1 
11 8297 8276 8365 -1 82C4 -1 
12 8285 8264 8343 8342 82A2 82Al 
13 8292 8271 8358 -1 82B7 -1 
14 8284 8273 834A -1 82A9 -1 
15 8299 8278 8393 -1 82Fl -1 
16 8295 8274 8369 -1 82C8 -1 
17 8289 8268 836A -1 82C9 -1 
18 828F 826E 8389 -1 82E7 -1 

• 19 8290 826F 835A 8177 82B9 8177 
IA 816D 816F 814A -1 814A -1 
1B 816E 8170 814B 8175 814B 8175 
lE 8281 8260 8360 -1 82BF -1 
lF 8293 8272 8367 -1 82C6 -1 
20 8284 8263 8356 -1 82B5 -1 
21 8286 8265 836E -1 82CD -l 
22 8287 8266 834C -1 82AB -1 
23 8288 8267 834E -1 82AD -1 

Remark : r - 1 J 1s rNot UsedJ. 
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Appendix C. Character Code Table/Character Font 

■ Keyboard Zenkaku (full-size) Character Code (2 of 2) 

Scan Alphanumeric Katakana Hiragana 

Code Lower Case Upper Case Lower Case Upper Case LowerCase UpperCase 

24 828A 8269 8370 -1 82OC -1 
25 828B 826A 8360 -1 82CC -1 
26 828C 8268 838A -1 82E8 -1 
27 8147 8146 838C 8178 82EA 8178 
28 814C 8180 8350 8396 82AF 8396 
29 8140 8160 8380 8176 82OE 8176 
28 815F 8162 8380 -1 82EB -1 
2C 829A 8279 8363 8362 82C2 F2Cl 
20 8298 8277 8354 -1 8283 -1 
2E 8283 8262 835C -1 8288 -1 
2F 8296 8275 8371 -1 8200 -1 

30 8282 8261 8352 -1 8281 -1 
31 828E 8260 837E -1 8200 -1 

32 828D 826C 8382 -1 82E0 -1 

33 8143 8271 836C 8141 82C8 8141 

34 8144 8172 8288 8142 82E9 8142 

35 815E 8148 8381 8145 82DF 8145 

6A 818F 8150 8158 -1 815B -1 

Remark : r_ 1 J 1s rNot UsedJ. 

C-10 

• 



■ Keyboard Character Code 

Lower Case Upper Case CTRL Alt 
Alt - 1 - 1 -1 -1 
Space 20 Space 20 Space 20 Space 20 
AN -1 -1 -1 -1 

PFl Null+3B PFll Null+54 PF21 Null+5E PF31 Null+68 
PF2 Null+3C PF12 Null +55 PF22 Null+5F PF32 Null+69 
PF3 Null+3D PF13 Null+56 PF23 Nu11+60 PF33 Nu11+6A 
PF4 Null+3E PF14 Nu11+57 PF24 Null+61 PF34 Null+6B 
PF5 Null+3F PF15 Null+58 PF25 Null+62 PF35 Nu11+6C 
PF6 Null+40 PF16 Nu11+59 PF26 Nu11+63 PF36 Null+6D 

e PF7 Null +41 PF17 Null+5A PF27 Null +64 PF37 Nul1+6E 
PF8 Nu11+42 PF18 Null+5B PF28 Nul1+65 PF38 Null+6F 
PF9 Null+43 PF19 Nu11+5C PF29 Null+66 PF39 Nul1+70 
PFlO Null+44 PF20 Nu11+5D PF30 Nul1+67 PF40 Null+71 

Scroll - 1 -1 Break -1 -1 
Lock 
Home Null +47 Home Nul1+47 Null+77 -1 
Cur up Null+48 Cur up Nu11+48 -1 -1 

- 2D - 2D -1 -1 
Cur left Nul1+4B Cur left Null+4B Null+73 -1 
Cur right Null+4D Cur right Nul1+4D Nu11+74 -1 

+ 2B + 2B -1 -1 
Cur down Nu11+50 Cur down Null+ 50 -1 -1 

t ti!JA Null +52 ~A Null +52 -1 - 1 
llltl iij;- Null +53 (Num Pad '.') -1 -1 
Fn - 1 -1 -1 - 1 

~* - 1 ~* -1 - 1 -1 
mt~~ 20 mt~~ 20 - 1 - 1 
~~ 20 ~~ 20 - 1 - 1 
-/J1-/J-}- - 1 -/J 1 -/J -}- - 1 - 1 ~ft! -1 
v- '? tJ! t;t - 1 v- '? tJ! t;t -1 -1 ~ft! -1 

Remark: r_ 1 J 1s rNot UsedJ. 
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Appendix C. Character Code Table/Chnracter Font 

• Combined key functions 

Key combination 

(§ill + Scroll Lock 

I Ctrl) +f:fl.lilU 

[QJ +EfJ.lilU 
Fn+Q 

lii1Iiml +Fn+N 

Fn+~ 

Fn+G 
~ or Fn+[IJ 

Fn+ITJ 
I Ctrl I+ [3J 
Fn+~ 

Fn+H 
lii1Iiml + [ Ctrl I+~ 
I ii1Iim I + [ Ctrl I + ~ 
lii1Iiml + I Ctrl I+ I-Al 
I ii1Iim I + I Ctrl I + I rfiJ~ I 
I Ctrl I +ESC 

Fn+T 

Function sample 
Break 

Echo 

Print Screen 

Pause 

N urneric Lock 

Page Up 

Page Down 

Home Position 

End 

Screen Clear (BASIC) 

Execution 

Interrupt 

Screen right 

Screen left 

System Reset 

System Reset 

Cassette auto- load 

Termination 

Remark) Functions may differ from application to application. 

This is a sample. 
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■ Kanji ROM address calculation 

RA 

CPU 
address 

0 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

' ' ' :o 
' 

L R 

' 2 a 4 s s 1:a g 101112131415: 
' ···••:••···· • • • • ' ···••:••···· • • • • 1////,0-:.- -:• ••••• :• 
' . :• ··••:••····· . :. 
' .. :• .... : ..... . 
' ·• ' :• ·····••:••······ 

2 byte Kanj i code ---~-RA 

12 11 10 9 8 7 6 5 4 3 2 I O 3 2 I O L/ 

oxxxxxxxxxxxxxxxxxx 

Calculation Sample 

The Kanj i ROM address for the shaded dot pattern can be calculated 
as follows : 

Kanji Code -
(90AF) 

RA= 6 

L/R= 0 

I O O I O O O O I O I O I I I I 

0 I I 0 

0 

~~______,___,,----,----,--.,----,----=---,--~I 
ROl\-1 address - , I O I O , 0 0 0 1 , 0 I O I , I I I O , 1 0 0 , 

A I ' ' . ' 
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Appendix C. Character Code Table/Character Font 

■ Character Font 

CG 1 Alphanumeric· Special Character 8 X 8 
CG2 Alphanumeric· Special Char. and Katakana 8 X 8 

Alphanumeric· Special Char. Hankaku Char. of Katakana 8 Xl6 
Hiragana and Kanj i 16X 16 

01234567 0 1 2 3 4 5 6 7 

0 •••••• 0 •••••• 1 •• •• 1 •• •• 2 •• •• 2 •• •• 3 ••••• 3 ••••• 4 •• •• 4 •• •• 5 •• •• 5 •• •• 6 •••••• 6 •••••• 7 xxxxxxxx } Cursor 7 xxxxxxxx } Cursor 

CG 1 Sample: B CG2 Sample: B 
7X7 ( 8 X 8) 7X7 ( 8 X 8) 
Alphanumeric · Special Char. Alphanumeric · Spci al Char. · Katakana 

0 1 2 3 4 5 6 7 3 4 5 6 7 8 9 10 111213 1415 

0 0 ••••••••••• 
1 1 • • 
2 ••••• 2 • • 
3 • • 3 • •••••••••• 
4 • • 4 • • 
5 • • 5 • • 
6 • • 6 ••••••••••• 
7 ••••• 7 • 
8 • • 8 • • 
9 • • 9 ••••••••••• 
10 • • 10 • • 
11 • • 11 •• • 
12 • • 12 •••••••••• 
13 ••••• 13 • 
14 14 • 
15 15 ••••••••••••••• 

+1 xxxxxxxx } +1 xxxxxxxxxxxxxxxx 
+2 xxxxxxxx Cursor +2 xxxxxxxxxxxxxxxx 

CG2 7Xl6 (8X16) CG2 15Xl6 (16Xl6) 
Hankaku: Alphanumeric· Special Char. Kanji. Hiragana 

Katakana 

Remark (~: r always blankJ 
XX : cursor dot 
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■ Character Display Format of Extens,ion Video mode 

- I 0 I 2 3 4 5 6 7 8 9 10 11 12 13 14 15+ I 

-2AAAAAAAAAAAAAAAAAA -Horizontal Grid Line 
-IA 

0 

2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 

• • • • ••••••••••• • • • • ••••••••••• • • • ••••••••••• • • • • •••••••••• • • 

Zenkaku (Full-size character) 

+ 2 l>X x x x x x x x X x x x x x X X X X } Cursor 
+ 3 l>X X X X X X X X X X X X X X X X X X 

t__ Vertical Grid Line 

-101234567 

- 2 A A A A A A A A A --+ Horizontal Grid Line 
-IA 

0 
I 
2 ••••• 3 • • 4 • • 5 • • 6 • • 7 ••••• Hankaku ( Half-size Character) 
8 • • 9 • • 10 • • 11 • • 12 • • IS ••••• 14 
15 

+2oxx xx xx xx x} 
+ 3 l>X X x x x x x x x Cursor 

t__ Vertical Grid Line 

Remarks)~: r always blankJ portion 

XX : Cursor dot 

6. : Grid Line dot 
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Index 

1 
12" Color Display, 1-4, 4-33 
12" Monochrome Display, 1-4, 
128KB RAM Card, 1-3, 4-6 

4-33 

14" Color Display, 1-4, 4-33 

6 
64KB RAM Card, 1-3, 4-2 

A 
Address Change, 2-19 
Asynchronous communication, 4-26 
Attribute, 3-11, 3-12, 3-29 
Audio Interface, 2-38 

B 
Beep, 2-38 
BIOS, 5-1. 5-5, 5-43 
Block definition value, 2-16 
Border Color Register, 3-20 

C 
Cartridge, 2-47 
Cassette, 2-27 
CGl, 3-8 
CG2, 3-8 
Character Generator, 2-15, 3-8 
Character Generator 1, 3-8 
Character Generator 2, 3-8 
Clock, 2-8, 3-26 
CMT Cable, 1-4, 4-34 
Compatibility, 6-1 
Connector, 2-5, 2-6 
CPU, 2-7 
CRT Controller, 3-39 

D 
Diskette Compatibility, 6-7 
Diskette controller, 4-13 
Diskette Drive, 1-3, 4-23, 6-4 
Diskette Drive Adapter, 1-3, 4-12 
Display, 4-33 
DOS, 2-50 

E 
English Mode, 1-2, 3-2 
Expanded memory, 3-4 
Expansion Board, 1-5, 4-36 
Expansion Channel, 2-22 
Expansion Unit, 1-5, 4-37 
Extension Video Card, 1-3, 4-7 
Extension Video mode, 3-2, 4-7, 5-3 
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Extension Video Mode BIOS, 5-35 

G 
Gaij i RAM, 2-15 
Gate Array, 3-18, 3-33, 4-7 
General-use ■ e ■ ory, 2-14 
Graphics, 3-13, 3-27, 3-31 

I 
I/0 address, 3-42, 5-49, 5-50 
Infrared Receiver, 2-42 
Interrupt, 2-8, 4-14 
Interrupt vector, 5-6 

J 
Joystick, 1-4, 4-35 
Joystick Interface, 2-44 

K. 
Keyboard, 2-59 
Keyboard Cable, 1-4, 4-25 
Keyboard Cable Interface, 2-43 
Keyboard data, 2-39, 2-60 
Keyboard Interface, 2-39 

L 
Light Pen Interface, 3-40 

M 
Memory, 2-14, 6-6 
Memory Map, 3-5, 5-46 
Memory Space, 2-16, 5-47, 5-48 
Mode Control 1 Register, 3-19 
Mode Control 2 Register, 3-21 

M 
Native ■ ode, 3-2 
Native Mode BIOS, 5-8 
Native11ode, 5-3 
NMI. 2-13 

0 
Operation Mode, 1-2, 5-3 
Optional Features, 4-1 

p 
Page, 1-3, 3-4 
Page Register, 3-4 
Palette, 3-24 
Palette Mask Register, 3-20 
Parallel Port, 2-10 
Port AO, 2-13, 2-41 
Pover Unit, 2-62 
Printer, 1-4 
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Printer Cable, 1-5 
Printer Interface, 2-55 
Processing speed, 6-6 
Processor, 2-7 

R 
Register 0, 3-34 
Register 1, 3-34 
Register 2, 3-34 
Register 3, 3-35 
Register 4, 3-35 
Register 5, 3-36 
Register 6, 3-36 
Register 7, 3-37 
Reset Register, 3-22 
ROM cartridge, 2-47 
RS-232C, 1-4, 4-26, 6-5 
RS-232C Cable, 1-4, 4-32 

s 
Scan Code, 2-61, 5-45 
Self-diagnostic test, 2-48, 2-50 
Sound Generator, 2-31, 2-33, 6-4 
Sound Source, 2-32 
Sound Subsystem, 2-31 
Superimpose, 3-23, 3-26 
System Board, 2-3 
System ROM, 2-14, 2-47 
System Software, 5-3 

T 
Text Display, 3-11, 3-12, 3-29 
Timer, 2-7, 6-5 
Transparent Palette Register, 3-22 
TV Adapter, 1-4, 4-24 

u 
User memory, 6-4, 6-5 

V 
Video processor, 3-2 
Video RAM, 2-15, 3-4, 3-27, 3-28, 3-38, 4-7 
Video Subsystem (VSS), 3-1 
Vi r tua I address, 3-4 
VPl, 3-1 
VP2, 3-1 
VP3, 3-1, 4-7 
VRAM 1, 3-4 
VRAM 2, 3-4 
vss, 3-1 
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