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INTRODUCTION:

The Matrox ALT-256%*2 board 1s a fully tested, assembled and b
face card which provides capability for a complete pravhlc svstem at a
cost of any other commercial praphic system. The card contains all in
nics, a TV sync generater, and its own 65,536 X 1 hir refresh memory.
into one slot of any 5-11M" bus compatihble commuter. The built in refr

much preater flexihility and speed since ne CPU time 1s required to re

The output is a composite video sipgnal which can be comnected

ar the video portion of a TV set. The unit produces a high rescelution

raster. The complate sereen can be cleared or preset hy a single inst

The ALT-256%%2 hoard occupies a single 5-1N0 bus slot and requ

ports and 1 input port {port address is selectahle on the card with ju

FUSCTIONAL DESCRIPTION:

Four output ports are used for leading of data into the displa
Assuming that output ports P9 to 23 are selected (which also cives @
port) the addressing is as follows:

The X coordinate of a given dot is loaded by cutputting an 8 b
(instruction: OUT #1).

to the port H "@l. The ¥ coardinate is outpur

These two instructions will set the curser at the desired dot address.

After the dot address is loaded, the dot Intensity is loaded b
to port H "B@". (OUT 4@). Data # "#%" will result in a black dot; H
2 white dot. After the dot intensitv is loaded, the ALT-256%%2 will r
to wrilte the dot in the refresh memorv. This is necessary to allew fo
ronisation of the write aperation, TV read scan and dynamic memory ref
CPHU almost always reaquires more than 3.4 psec to load the next det add
the CPU can run at {es full speed. Also note that regardless of the s
CPIl is accessing the ALT-25p%%2, there will be no flashes or streaks o
since access is Internally svnchronlsed, This results in a truly prof
In other words, all the above three cormmands can be executed at full C
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Assuming port select bits are nregrammed as:

A7 AB AT A4 AJ A2 AL AD
& & @4 @ @ x X

X, X Porrs

OUT M1 - X address

ouUT @2 - ¥ address

NOT _write port

OUT @¢ - Dat intensitv
ERASE mort
oUT @3 - seveen clear

e -

status

TAELE 1:

~P

L X 25
-
25h

ng = @ hlack dot
ng =1 white dot
n7-m don't care
nF - ®  all dots halck
A =1 all dots white
n7-ni don't care
NP = ¢ displav ready
D=1 displav heinp erased
Nl = ¢ wideo portion
nlzi wertical blank
n7-n2 don't care

T/0 PORT ADDRISSES AND FUNCTIONS OF THE ALT-23f%%2




The whole screen can be easily cleared by outputting W "#f" ¢
port H 33",
will result in all white since all B5,53f hits of the refresh memorv 9

This will result in the entire sereen being black. (utj

tanecusly loaded with 1. This eperatiom will reaqulire one TV frame tim

After the CPU outputs data to the port H "#3", an intarnal fls
The testing g
(INAGY .
if DR is low the ALT-25A#*%D 1

between 1& msec to 37 mseec until the screen is cleared.
accomplished by inputting data from the input port 11 "gd".
D} is hipgh then the ALT-256%*2 {5 busy:

now data.

Input pert H "PR" provides additional information about the ng
elaccronic heam, fvertical hlank) which is useful for dynamic motion

tahle).

TIDORY OF OPVRATION:

The ALT-256%%2 has four major hlercks: the TV syne genarator,
€

The syne generateor 1s formed of x-tal oscillator {A 31} and a divider

27, 6},

circuityy, cursor and interface electronics and £5,53F K 1 memorv.

This divider chaln produces all timing signals [or the memory

werll as horizental and vertieal svoe. The TV svic generator can be pr

jumpers for the Luropean or American TV standard.

-
-y

The scanning cirecuitry consiste of multiplewers (A&, 1 21,

Fil

which provide proper address and 2/U signals for the RAM required.

The cursor consists of twe A hit latches which are loaded hy o

and All are X address repister, A? and A3 , Y address rerister. Neced

address and timing decoding is accomnlished by Al, A¢ and AS] to 455,

The refresh memory has th, 4K dynamic memories (4994, 16 pin}
A5,330 % 1 bit memory [A32-A47).

Power supplies for 5V, A07 mA; 12V, 107 mA and -5V, 10 md are

AS6, A57 and CR1: on hoard voltage repulators.
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MAINTEWANCE AND WARRANTY:

The ALT-256#%%2 1s a fairly complex card and to understand its operation requires
extengsive knowledge of TV scanning, 4K dynamic memories and hardware. The complete
cireult and assembly schematiecs are supplied to allow a competent user to trouhleshoot
the board if necessary. However, each beoard is fully teated, assembled and burned in
for 24 hrs. before shipping to ensure taliability. In case of trouble, a warranty is

provided.

Matrox products are warranted agailnst defects in materials and workmanship for
a period of 3 monthe from date of delivery. We will repair or replace preducts which
nTove to he defective during the warranty period, provided thev are recturned to Matrox
Electronic Systems Ltd. Wo ocher warranty is expressed or implied. We are not liable

far consequential damages.

Non-warranty repalrs are billed at a minimum of %57 and a maximum of $100

according to time and materials required.

JUMPER OPTIONS:

The board is nermally programmed for different optiomns before shipping as

specified in the purchase order. There are two things which can be programmed.

The TV sync generator can be programmed for one of 3 options. The American
Standard option (A0 Hz) has a 240 line X 256 dot raster (240 visible horizontal lines).
The American Non-standard (60 Hz)} version has a full 256 1Ine ¥ 256 dot raster with
horizontal frequency of 16.8 Kiz for a total of 280 lines. Some adjustment of the
horizontal hold on the TV monltor may be necessary to allow the TV to lock. The

European standard optlon has 312 lines (50 Nz).
JUMPERS TN: ANS Wl W& WS W9 WIN WIZ W14 W17 W19 W21 422
AS W2 W4 Wh WE W1l W13 W15 W17 W12 W2n w23

ES W1 W3 W3 W7 W1l WIZ Wl4 W16 W19 W2r w22

TABLE 2: TV STAKDARD JUMPER OFTION

.




The four output ports and one input port can be located on any |4 location

boundary in the 256 port address space. Address bits A2 to A7 can be gelected as

follows:
] JUMPER ACCROSS PINS!
ADDRESS BIT = 2 R S
! Tz 1 and 16 | 2 and 15 % jumper can be any resister
iAﬁg !AS AT 713 between # to 51 Ohm
SOCKET A% 5,12 6,11
! iA5 1,16 2,15
:'550 A% NS
‘SOCKET A7 5,12 6,11

TABLE 3: 1/0 ADDRESSING JUMPER OPTIMNS

INSTALLATION AND TESTING:

To install the ALT-256%*2, switech the Altair/Imsai ROR0 type computer off and

rlug the card in. Connect the composite video output te the input of th
and switch the TV monitor and computer on, The display will be a random
the content of the refresh memory.

To help in testing the card a short test program listing {see T4
provided. The program makes the followinpg assumptions: The ALT-256%%3
to begin its output ports at location H "#¢". The computer front panel
switch register at location H "FF”. If the address strapping of the ALJ
front panel ports is different frem that specified, the program can he ¢

To test the card, teggle into memory the short test program (sed
The starting address is H "PlON"™. ‘The program will First clear the enti
depending on the setting of the input port switeh {SWO}. A setting of |

produce a black screen, H "01" will produce a white screen.

e TV menitor

pattern of

ble &) is

1s scrapped
has input port
~250%%2 or
asily modified,
Table ).

re acreen

tlgar! will




Following this, the program clears the X and Y register and writes SWO
(up = 1; down = 0) into dot #@. <{Upper left corner). Then address X is incremented,
SW0 1s written into the next dot etc, continuously. By changing the 5SWO position
during the computer scan, a white or black dot is writtem. The speed of the computer

scan can be varied by the position of the switches 57-51 on the front panel.

VIDEOQ SIGNALS

Cumposite video signal. Cutput impedance 75 {hms.
Short circuit protection buitt in.

Harizente! and Vertical Sync signals.

SIGNAL | FREQ. |HIGH LOW | STD,
SH 16.8kHz | 4.5 55 ARS !
Horizontal15, TkHz | 5.8 BT.H A3 ;
Syne 15.668z | 4.5 |54.6 e
8v K0 Hz 238 16.43 ANY
Vertical hO Hz | 254 [16,42 | A4S
Syne FO Bz | 256 19.74 | ES
ore T.0536 miz ANS
tot 5.5334 nHz AS
Clock 1.0536 mHz B

ANS American nonstandard (280 lines, 60 Hz)
AS  American gtandarg {262 lines, 60 Hz)
ES European standard {312 lines, 50 Hz)

=10




.

ADDRESS CONTENT (Hax) MNEMONIC COMMENRT
0100 DE IN FF finput |front panel switch
101 FF

102 D3 OUT @3 finput [SW to erase port

03 a3

04 DB LUP 1,IN @@ {input |ALT-256%*2 status

05 o¢

06 E6 ANI g1 fmask SWE

07 pl

08 c2 J8Z LUPl ftest for busy (Mot #)

o4 B4

04 1

1) 21 LXIH @@ /load H, L with ¢

0c ]

ap 0]

0E 7D LUP 2, MOV A, T. fmove 1] to A

OF D3 oUT 1 /output| X coordinate

10 fl

11 C MOV A, H fmove B to A

12 D3 ouT 92 foutput| Y coordinate

13 p2

14 B IN FF finput [front panel switch

15 FF

16 D3 oUT B4 /write dot to port 93

17 o

18 E6 SPFED, ANI FE . fmask switches S7-51

19 FE

1A 3C LUP 3, INC A /loop delay for speed

15 c2 IN 2 LUP 3 /test fpr zero

1cC 1A

1D )

1E 23 INX ® /next dot

IF €3 IMP LUP 2 /20 back

20 Nt

21 81

TABLE &4 : TEST PROGRAM FOR ALT-25R%%2
11-




COLOR/GREY SCALE

Each ALT-256 card has a built-in crystal controlled sync generator. How-
ever, each card can also be synchronized to an external eync source. This faature
iz extremely useful for applications requiring more than one bit per pixel {(grey
scale or color). Multiple cards are vequired for this application {up to 24 cards

can be aynchronized).

VIDEC ANP SYNC SIGHALS

All video and sync signals are avzilable on a 16 pin plug-in socket at
position S1. These signals can be used for a variety of applications:

PIN NAME COMMENT

12 VDo Camposite video cutput. Can be directly con-
nected to a TV monitor video input via 75 ohm
cable

[ ALPHA Alphanumeric widec input. (From MTX-14325L

for video mixing). Has to be low when not
used. {(Jumper W24 in).

13 k1 Vertical syne signal (Poasitive pulse). It can
be used to drive a TV monitor vertical defleec-
tion circuit or it can drive an MTX-16325L
alphanumeric VRAM,

10 5H Herizontal eync signal {(positive pulse).

11 BY Vertical blank. This signal is low during
vertical retrace (3 msec), Tt is available te
a uP by reading I/0 port 8.

B Rorizontal blank (low during blank).

3 D OUT Serial wideoc sipnal (TTL level, high-white,
low-black). It can drive directly a TTL
compatible TV monitor video input or it cam be
used as one bit of video information in a color/
grey scale system.

2 DOT CLOGE Bidireetional dot cleck input/ountput (depend-
on M/5 control Jjumper W26}, If W26 is in, ALT-
256 ia a master card and DOT CLOCK is an output.
If W26 ie out, ALT-256 is a slave card and DOT
CLOCK 13 an input.

15 RESET H Bidirectinanl horizontal reset input/output.
{80 nsec negative pulae which synchronizes
horirontal counters).

* For more information on color/grey scale applicatione censult Matrox's MTX-256
color/grey application note.

=12-




PIN NAME COMMENT

16 RESET V Bidirectional vertical reset inputfoutput,
(80 nsec negative pulse) SyncHronizes vertical
counters.

1,8,9,16 GND Ground

The following jumpers determine the use of the ALT-256 in coler/grey scale app-

lications.
W26 Determines if card will be a master or slave card {generates its own
sync signals or accapts external sync signal from a magter card).
Sync signals are DOT CLOCK, Vertical reset and Horizontal reset.
W26 — in ALT-256 is a master card
W26 - out ALT-256 1s a slave card
W25 Video data input bit cormectiom.
W25 - in Video data input bit is counedted to D@,
W25 - out The user can connect video dada bit to any
af the data bus bits DO-D7 witgh a wire.
W24 Alpha input
W24 - in The socket 31 pin 4 ia grounded {(noc alpha)
W24 - out Alphanumeric input at pin 4 off 51 is added to

the graphic video.

MOTE: All ALT-256 are shipped with jumpers W24, W25, W26 in. (Standard
configuration for a single level ALT-256 application}.

13-
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ALT~2480 ALT-256
DOT
10 GC CLOCK 2
SOCKET S1 # H SOCKET 457
11 RESET RESET 15
v v
12 RESET RESET 6
C EXT
3 SYNC SYNC
9
L Remove jumper W24,26, and
27 on 256 unit
VIDED
2 ALFHA 4 for combired 2480/256 oper-
ation. Restore these compo-
nents for independent oper-
ation,

FIG. 5 _ COMBINING ALT-2480 and ALT-256

The ALT-2480 and -256 digplay cards are directly compatible with
one another. This powerful feature permits generation of a combined alpha-
numeric/graphic display with no extra hardware, tultiple ALT-256 cards can
also be glaved to 2 single ALT-2480 master for color/grey scale applications.

Figure 5 shows how the ALT-2480 and ALT-256 cards are connected
together. The connection is accomplished via 16 pin DIP plugs on each card.
Some jumpers must be altered on the ALT-256., The combined composite video
output is taken from the ALT-256 output.
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SUMMARY OF MTX-GRAPH
SOFTWARE PACFAGE

The MTX GRAPH software package is designed for use with the Matrox
ALT-256 graphics display. The package is configured as a series of callable

sub-routines. The MIX GRAPE package occuples memory locations 0104 to
{Hex). The package incorporates the following featuras:

O04FF

1. V¥ariable Regolution: The display resolution can be selected to

be 256 x 256; 128 x 128; or 64 x 64; by software command.

2, Point Plot: Any arbitrary point can be displayed by specifying
X-Y coordinates, Dot size depends on the resclution selected.

3. Line Vector Graphics: Line can be drawn by specifylng the
end points.

twe

4. Alphanumeric Display: A full ASCII character gemeration routine
is incorpeorated. Control characters are correctly interpretad,

Characters can be positioned anywhere on the screen.

5. Animatipn Synchronization: This feature allows the user t¢
generate animation synchronization at line rate.

5. Color Option: The seftware package will support a 3 card
color/grey scale system,

More detail on the abowve 1s contained in the MTX GRAPH user man

A second program supplied is intended for demonstration purposeg

The program utilizes the MIX GRAPH sub-routines to create a continuous ]
actlon graphies display.

The paper tapes are supplied in Imsai binary loader compatible
A listing of the loader and instructions for its use are provided with t

The Imzal loader should be used to load firse MTX GRAPH and the

demo program. Both must be co-resident to use the demonstration program.

ALT-236 should be jumpered for address 10-13 (hex) and data bit DP. (Jy
A2, 3, 5, 6, 7 set to §, A4 set to 1. Ses manual P9.) Start the compuy
location 0500 Hex. Sit baek and watch the show. The demonstration prog
will pause whenever the data switches are eet to 01 (hex).

HOTE: 0ld versions aof the ALT-256 require the following hardws
to work with this software package: <{units shipped prior to Aug. 1/77).
and 4l1 pin 4 to <5V with jumper wires scldered directly to the artwork,

FRICE: $25.00 for MTX GRAPH manual plus binary paper tapes of
and demo program.
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INTRODUCTION

Matrox Electronic Systems is a dynamic young electronics company. We have

created a

line of OEM display interface controllers that has grown along with the explosive micro-
processor revolution. There are many companies specialized in data acquisition systems

for microprocessors. Matrox is the only company specialized in display systamg

. We offer

the most complete line of advanced CRT display controllers in the industry. The family of

Matrax display controilers has been designed for maximum refiability, simplicity 4
cost.

A majority of Matrox displays are designed for use with standard TV CRT mon
main groups are alphanumeric and graphic video random access memories. A th

nd lowest

tors. Two
rd type of

display controller (the alpha chip) is designed for use with LED, flourescent, gas discharge,

incandescent etc. 5 X 7 dot matrix or multisegment type displays.

The contrellers are available in different forms such as general purpose monolithic

integrated circuits, plug-in modules or PC boards for any UP, plug-in boards fd
computer bus or uP or stand alene display systems.

Matrox offers numerous models which can be used in various combination
choice of display formats, character sets, TV standard, external/internal syncs, r
hus compatibility etc. allow the OEM user to build a display for any application at
possible cost in the minimum of time.

For applications requiring special custom designs, Matrox has the capability
and deliver prototype and production guantity display controllers according to
specifications in a relatively short time.

OEM users have the aption to manufacture their own display controllers und
licence. After the user buys 200 units, Matrox will supply all schematics, artwor
cations, and parts lists, for a flat cne time charge. The OEM user can then use M
second source for his own production.

r specific

. A wide
solutions
he lowest

to design
customer

er Matrox
s, specifi-
trox as a

Matrox displays have been used in more than 10,000 instaliations in every imaginable

application: from ground control displays for the Viking mission to Mars 1o hobby

manufacture of displays using the latest state of the art technology. We were t

displays.

e first to

As an innovator in microcomputer displays, Matrox is fully committed to the dFsign and

introduce VRAM concept to displays and we are the first to supply comple
controllers in a single chip.

Typical applications for Matrox OEM products include alphanumeric and
displays for sophisticated instruments and products such as scientific calculators

e display

graphics
5, Process

control equipment, navigation equipment, medical instrumentation, industrigl control,

image processing, simulation, sophisticated video games, dumb or intelligs
numeric and/or graphics terminals, etc. The potential for application of Matro
products is virtually unfimited.

nt alpha-
x display
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ALPHANUMERIC VIDEQ RAM'S

Onthenput side, an alphanumeric VRAM tooks like a stalic random aceess memory and it can be directly eonnecled
to tha address and data bus of a typical microprocessor syslem The output is a video signal that produces a display of
alphanumeric data ¢na TV monrtor. Each character position on the screen is equivalent to a memaory localion, it can be
written into and read out the same way as any other RAM in the micropracessor address space. The content of a video
memory |ocation determines the character to be displayed. Varicus display effects can be accomplished with Lhe
availabilily of the reac/write feature The tull microprocessor instruction set including all memaory referance instructions
may be used for display data manipulation at full speed.

YRAM CRT T¥ SCREEN -
RODRESS fith i3

AR AS G AT AL AS A2 al KD 0? D& 05 N4 D3 D2 D1 DA RSLIL
000000900 v I EQ .
Jgo0d90000400 |
. P A ] o

0911 t

e1 00 o

a1 a0

P ]
T1T 11110 [
T1 11 A
LN O A T S O R A 1

[Fig. 1) VAAM AND CRT ORGANIZATION

The VRAM bus interfage shown in Figurg & demonsirales the stmplicity of interface to a typical bus system. Data,
address and control lines can be connccted without butfers. The ©F (chip seloct] input is usad 1o selecl the VRAM in
microprocessar address space.

The CRT display is refreshed at a 60 Hz rate. Howaver, there is no need for the CPU to rofrash the VAHAM; oncewritten, a
character is continuously displayed untit a new character is rewritten into a locatian This unigue feature isasignificant
improvement over the commoniy used DMA approach, since it requires no CPU timea for refrash.

A VRAM produces a composite videg signal which dnves directly any standard TV monitar. A 75 ohm autput impe-
dance permits connection of a 75 ohm cable of up to 2,000 feet to drive up to 10 TV monitars.

=" VIDED
H 4 — REM

' K >y g

VooVt e

DTH ADDRESS CONIRY
ELS [

BUS
WD RAM HLL INFERFACE ‘_L_r
WE eve P
| Sus = CLoam—
VRAM VIDED SIGNAL QL— §35us = [H —.‘.I / |__ _[

hanzartsl sere wertical gyne:
BL: Hz rate

[Fig. 2) YRAM BUS INTERFACE A Y1 IED SIGNAL




rr MTX SERIES YVRAM MODULES
The Matrox MTX senes of VRAM TV CRT controller modules are designed for use in systems that requife a display of
alphanumeric dala. The family is packaged in small seif-contained modules lo facilitate use as a component. It can be
sofdergd ar plugged in the user PCB. On the fnput side, an MTX YRAM looks like an ordinary 8 hit wide RAM and can be
connected directly to the address and data bus of any bus organized system. MTX zeries YRAM modules afe particularly
suitable for use in microcomputer systems, due to their low cost, small size, modular packaging, single +5V power supply
and ease ol interface. .
1. CRT DISPLAY CONTRCOLLERS (ALPHANUMERIC)
1.1 MODULES
' ' ™
MTX-816 8X16 VIDEQC RANDOM ACCESS MEMORY
Tha MTX-216 15 8 TV CRT ennfrnller designed far wse in systems {hat raquireg
hiplay uf alpnanumreriz data. On the input Side the device 15 deeedlly connacted o
buz organized systems and lookshke a 128x2 AAM The puipulis @ video signal which
directly drives a TV moniigr te provicde an 3x16 figld of 125 ASCH characteres.
® organized as 2ExE HaM * singla +8V power supply
« Br16 display liuld * low power A0 mi
s ne exlernal refresh + ASGI fonf stardard [5x04
* bidirectional dala bug + standard vided culpul
* CMOS/TTL campattle a drwes up o 26 TY monitars
® ACCESS iMe | uses * aemote display
* fachin [ree display * vlootronic intensily cartral I .
Fage E17dvengle $1490100 AL Limensiong 47 £ 4.5 % 5 plugan modute W,
' Ty Ny
MTX-1632 16X32 VIDEQ RANDDOM ACCESS MEMORY
The MTX-TE32 1 a TV GAT controller designad for use in systems that requra
displey of alphanumerc fata Qnthe inputsweibe devica is direclly connected ta bua
orgenized systems and lanks hka a 51248 AAM The ouipun 12 2 videe signal which
directly drives a TV mon-ar te prowice a8 16x32 1leld of 512 ASSI characiars.
* arganized as 512x0 RaM % singla r5V powar Suanly
* 16232 digplay ficld & tow power
* no external refreah a AECH fonl slancard {7x9)
#* hidiractional deia bus = srandard wdea oulpLl
a TTL campanble * diwes up 1o 25 TY manitors
* accoss time 550 ns * characher Dlinkiag
® Lacker Irew display * electranls intens.ly control
\_Price: §2250single. §1R:100 ¢ upperlowel case A Dlmenaons. 4 ' x 45 x & phug-n Module Y.
 ATX-16325L EXTEANALLY SYNCHRONIZED Y N
_— 16X32 VIDEO RANDOM ACCESS MEMQRY
The WTX 163251 = a TV SRT conirollar das-gned lor use in systeme that requirg
display ol alphanumerns dala Jn ihe input sice the cevice i3 directly connacted 1o
bLs urparized systems and oaks like a 512x8 FAM. The oulpu is a videa signal which
directly drives g TV monitar 10 pravide a 16«32 field ot 518 ASCH characters, The
devise can be slave locked to 8n axiernel source [TV sync. generator]
®» gxbirnal Synchranicalion * broaduasting applications
» grgamced as 31748 RAM * sing.a -3% powar supply
= 1B display held = ASCIN fant standard (7x0)
® diractional data bus * standard vidao outpul
a TTL compatibie * drives up ta 238 TV moniigrs
4 accass hme 580 ns * charactar biinking .
- . . * UpREH | OWEer Cass )
| Fricy. 5225 single. 152100 PR g hadule y.
( MTx-2064 20X64 VIDEQ RANDOM ACCESS MEMORY Y 3
The MTX-2064 15 2 1% CAT controller designed 1or use in systems Lhet require
display at aiphanrumenc dala On the input side Ihe device s qireclly eonnected to bus
orgenized syslems and looks like @ 1280xE AAM The cutpul 8 a videe signal which
direcily dnves a TV momier 1o provide 8 20x64 held of 1280 ASCI characters
® prganized a3 1280=3 AAM & single +5V power supply
i = ZOxGd oisplay feld ® low powar
f * no pxtarnal refresh * ARG fond slandard (7x3)
I * bidirecticral data bus * standard video autpul
* TTL crmpatiple ® grives up 0 25 TV mondors
* acresg dme 550 Ny * character bhnking
& fligker freg display * glegiromc indansily conirsl
: i . * Lpperflower case i
: Sreingle 3 1
\‘_F'nce §235/single’ 3150130 A Cnmensions: 457 x 8 = 5" plug-in *nodule A
" AT
MMO-2480 24X80 VIDEC RANDOM ACCESS MEMORY 3
i The MMD-24240 is a Ty CAT comrzller d fof use 1 sysicms thal requere
display of alahanumeric data ntheinput side the device 18 diveolly connectes to bus
: arganized syster1s and I0oks like a SKxfi RAM. The output is a v.deo signal whicn
[ | airactly arvea B 1V moniter Lo provice a 24«80 field of 1920 ASCI characlars
[ | « arganized as 4Kxa RaM * single *5% power supply
1 = dxA0 display tied * extarnal sync npllon
. * no extarnal relresh & ASCH fonl standarg
* bacrectionil data bus * standard widen aulput
& TTL compatible * Unves ap o 25 TV rgnilers
+ access wme 300 s * characler hlnking
& Hcher free nisplay * upperlower case’graohics
Price: §383sngle 2907100 AL Dimenaians 457 x 6 x 5" plugein inD{Juls
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PLUG-IN PC BOARDS
ALPHANUMERIC CONTROLLERS

A series of plug-in alphanumeric CRT controller PC boards far most industry standard
buses is available. This OEM display controller plugs-in directly into the computer bus and !
provides a video signal which directly drives a CRT moniter. All interface electronics, refresh
memory and TV scanning is built-in. Each board hasa variety of options and features which
can be user programmed by jumpers. Matrox video boards allow the system designer to

add display to his system in the shortest possibletime at a vary low cost. Software packages
are also available.

S— i
MTX-18645L EXTERNALLY SYNCHROMIZED 16X28 OR i N

16XE4 VIDEQ RANDOM ACCESS MEMORY fgg‘g
N

T MTX- 166451 ia 4 T¥ CRT comioller geaignea ine yse.n ayeteninthat requirg dispiay of alpiia-

dunan e data. Jn the gt sige the duviceis dlreclly to b cargar and laoks ‘?;
Hhee s 02044 HAM. T I oubp b 8.3 . de stanal which directly grves 8 TV manitor ta provive a 1655

fleld af 1K ASCH charaetars Tre devics can be slave lucked to ar ealzena s00rce [TV syne pana-
ralzr).

* external synchronizatan = broaccasting apalications
= erganized a3 1K:8 AAM * sngla HBY powar sunply
* 16XEd disprlay hield or  low piyawr

GMAL hspay lield * ASCH font stancard (7x9)
* hidirochignal dala nus * Standnrd video aulpul

* TTL cumpatibie * drivas up 0 28 TV raniturs :
* BEPCSE LMe S ns * charactar blirking
Prige: 20 sinale 53 @0 100 .
\ - Dimenzions: Prolog bus plug-in PCE; 4 5% 2 65" PCO
e s 9
MTX-2480 24X30 VIDEC RANDOM ACCESS MEMORY
Tiwe MTX-Z4BD .8 & TV CAT controllar das gred 1ot use in FYSMEME WAl reyuire Jisplay of alpha-
vumeric data {30 the ingut 500a the device 3 dirctly e o b i 5388 £nd laaks
1IKE A 405K A LR, Tie aulput is 3 wided Sigral which directly dr vasa TV manclor tg prow de a 24580
heid 6P 1920 ABCH chauclers H
® Organred 3z A06ed Ak * Bing'e 15V pownr supply
* 2480 dizplay had 4 I# QOWET !
* 0 exteriyl reiresh = ASCIl font standarg §
4 pldirecnanal data bog * slangdarg vidad Aulput
= TTL corpatibla * nalt irlens Iy
# acgEss ime 500 1% + charactes blinkng
* MNtker frea d aplay * Inverae viden
Fnce §395:4ingle: $290:100
e <
ALT-2480  24X80 VIDEQ RANDOM ACCESS MEMORY (5-100 BUS) Y N
The ALT-2460 1% 8 TV GAT conmralsr dusigned espacially tar the ingustry standard 5100 bus. Hs RS
uzedIn aysterts that require a dlspliy of elphana marle data. On the nput 31de, the device. s dirgel iy
140 5-100 bus &yatant unr looks i ir: AR tirm
u! 500 Nz The culpul 1 a vidnno signal which diracily ATV monits? Lo provide a 74280 lald o
1930 ASCI characters. & softwarn pachage, MTX-ALEHA. is availabla 107 use wilh he AL T-2480
1% Erylyte an iniallgant 1af minal
= oigarised ay <0950k Kam oW ponsi
= 24xBD display linla # ASCH fant 527 or T«d
& no paternal ra‘rash * aptlon ol lawer caye characlers
& mud rachional data hus & characier blinking
& TTL compatible ® ifwArse vidao
* gLCapE hme 500 ng * drives up 1o 10 TV meailars
® flicker rae d.oplay * can enmhong wilk tha ALT-258 1o pro-
® stancprd video outpul ducd & cumbined AlPhEnUMEnC and
= &irghe 13V powar supply grachic display
h Ples. $295 kingle: £265:100 A Stangerd S-100 bus size 153" 2 107] v,
{ MSBC-2480 24XB0 VIDEO RANDOM ACCESS MEMORY (SBC-60) Y N

The MEBC-24B0 is a TV CRT cantroller aesigrud mspecally larine ind Astry zi@ndard Intel SBC-RO
k. 1L iz uped in ayelams rhat ruguire 8 dizplay ol al phen e gric data. On tha in pul 1dE. the devica is
direlly connectad o gn SBC-ED bus organiaad Sysham and '0oks | he o 09608 Static AAM wilh an
access fima of 84 na. The cutpyl is 2 compeana ldeo signal which Birectly drives 8 TV manss ta
priovice & 24xB0 field of |420 ASCI| chyraclars. & Boltwate peckdgs. MTE-ALPHA, 18 availakle ‘o
use winh the MEBC.2480 lo srnulale Intnlligent barminals (L oar 1egler AOM-34 and DEC GEC-
SCOrE WT-52)

* plugs diveclly ir SBC-80 bap = Duilt-inn ASCH Weyhaerd rmterlacy
* 32 'nes x 0 charmchers * ngrmal!Irvarsa blink

* UpPArIaWET CcAA. ghaphics * drives TV manitor dirgply

* memery Tapoed (YAAM) * software coniron
.

* buill-in refresh memory ang'n +EW powar supply, B4
® Jmor programmable chatacler hardwae scrol!
GENErAIAr {2716 EPROM) (K] W5RC ACTASE hme
* exlarnal/irternal synz : Be comiinad w th MSBG 5122512
& .noks ke AKsE RAM faraphics

\_Price. $435/ single $350-100 " Slandard SEC-AQ sire card [E.75 % 127)

- J

) S —
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Irll LSI-2480 h

24X80 VIDED RANDOM ACCESS MEMORY (LSI-11 BUS)

Tha MLEI-2460 providat an alphanurmeric vidas Interlaoe Befwaan an LS-11 bus micracormpoler
anu a TV manilor. i putputs ¥ e disptay which s n¥aluakis

The MLSI-24E0
|s Wlnpatlble with the MLSI-512 grlphlcs lnlnﬁace board. parmitting 3 powerhul combined al pha-
numenic/graphlcs display

* pluge dirgethy en LS1-11 Bus * geigrnalfinternal sync
* 24 hings X 80 charaters * Al e rae conrlred

AU

ppariiowar case/graphics + dnwes TV monlkor directly
byle mapped (aK & 8|  dugl alze
- hlull tn AW rafrean memaory # 500 N58C 3c0ass L
oqurumrnnhle chamciar ganarmion % can be combmed wnr MLSI512 X 512
(ene EPROM) graphicy g
* [ull softwara corivel il
Prge fdfsrangle; §350:00 Standard Dual L51-11 card -
\, Z
s 4
MDC-2480

24X80 VIDEQ RANDOM ACCESS MEMORY {PDP-11 BUS)

The MDC-2480 provicke an alphan umaric vidas intariace batwaan & POP-11 Bul ricroetmpule
and 8TV monitor. IEouipuis tha industry standacd 24 e X 5 display which i

CRT larminal and word procassar. The MEC-2480
Is mmpmnle with Ihe MDC-512 graphlcs alphanumaric:graghlce dlsplay.

« plegs directly ln FOP-11 bus + exlernalfinte-nal sync
® ¢4 unas X M) characiers 4 ngrmalsinverne control
uppari|ower caee‘graphics o Jrives TV meniter diractly
* byle mappad (4K X A] * guAd i
& built-in BAY rairtah mnmory * BOD nso:- lccass Herm
# uzer programmable characker w gnigla SN, 98
anerator (2718 EPADM ) # can be comblned with MDC-512 X 512
* {ull sotwase control graphice
Price. $485/angre; §IS0TME Standard Quad POP-11 card
. y

GRAPHICS CRT CONTROLLERS

Each graphic YRAM has several registers of varying length. The registers are used 10 store parameters gf the gurrently
addressed dot such as X-¥ coordinates, color or intensity, as well as commands such as clear display, scrgll, vector plot,
ote, A mamary mappead I/Q technique is used to address registers. This means that each register looks tothe CPLt like a
RAM Ipcation. This feature allows extremely simpie hardware and softwara interfacing since the graphic display can be
interfaced to the GPLU a5 a 4 or 8 location X 8 or 16 bit wide HAM. The usé of an X-¥ addressing scheme pernlits addressing
up to 262,000 on baard refresh memary hbits using only two camputer memory locations,

All Matrox graphle video RAM's are desighed such thatmultiple units can be combined for color/grey scalp applications.
The Matrox graphic YRAM's are divided into two main subgroups: the 256 family and the 512 family, The 258 family is
designed for lowest cost with a 256 x 258 dat matrix resalution. The 512 family incorporates a revolutipnary vatlable
resoiution feature which permits user selection of 256 x 256, 256 x 512, 512 x 512. and 256 x 1025 dot matrix displays. The
design is availabla for a number of popular buses.

2. CRT DISPLAY CONTROLLERS (GRAFPHICS)

-
ALT-256 h
256X256 GRAPHIC DISPLAY CONTRQLLER (3-100 BUS)

The ALT-25&. dirgctly plug compatible with the S-100 Bus mn!ams allintariacs alscivanics. & Tv

sync generntor and ity cwn 65,535 X 1 bil rafrash memor‘%
eonneciad i any T% monlior of the video portion of a TV gat. The umt produces a gh tesolu'rnn
256 X 256 ded ragter. Tha ALT-258 can comblne with he ALT-2430 10 produce a powerhul combrned
alphanrumeriz'graphlc dlaplay

A sottware packegs. MTK-GRAPH. |s aveliabke far nge with tha ALT-PRE

& 2R X 298 dot raster * mylliply besards stagkably 1 calorigrey
& aach dot indradually mdaresand aele applications
irggh memary (E4K X 1] Buill-in » powerful X- addressing

* ginglm IndIructian erasa = Amencan/Eurcpean T slandard

* 34 ux ma‘dol wiite time & can be combingd with ALT-2430

= aularagliniarnal sync * law cost

Price: $395'sngle f RS Standara 5-100 buz nzn J
{ MTX-256

256X256 GRAPHIC DISPLAY CONTROLLER [GENERAL FURPOSE}

Tha MTX-256"*2 is 8 unique modular graphics sysiem designed 1or direct intorfacing with Bny mint
or migrogompuler bus O the input side, the device lenks like a 4 location X 8 bit static random ac-
cess memery, The aulput is & compesite vidag signal which directly drives commercial Ty monitors
|a provide & 268 ¥ 256 dal raster Multiple ncards A B wgad far coloe gy seale soplivaliong Exs
1ernalfintat nal syne capability 1a provided. Tha graphics can ba rixad with 30 al pharurmer. & YA AW
fauch a8 Iha MTX-1E325L o 1he MTX-2460, ete.) to obeain full aleham meric/grashe: capahifit.

* P56 X 256 dot ramier * prage gorean capabiity
a dirattly inlarincns Is Ay B a Hi if
* gitrues & dtandard TV manier lichat free display
® gxpanmon to colorgrey acale : remote display
modykar farm .
 individunlly advessed do1s c
2.8 uanc cycle time/det » oy 43y pumer supply
veclar/pain plol ® low powar
no externgl retesh * low cost
L Price  S595:ingla 485150 ALY X 77 44 pin chonl cocneclo: >




MSBC-512

VARIABLE AESOLUTION GRAPHICS CONTROLLER (BBC-20 BUS)
The MEHZ-E 2 rcorPorales the 1avol alicmary commaen ;
gird The ME0C-3" 7 s direc iy plug- ncoe th
SATIE SAPD CH 1 S 4 5AF BROAA I P D socduce i 0G] Al 0 200 K 252 PAn XuE
¥ U0Z4 ponr by useng A% 8K ur 168 plogen GEMRED € Synari e

= varibily “esaulinas * A 50lAY MEnGy e twrilg
mluple cards stas ke Far colegroy * canh dal maeadadlly a

#5dle 2ppicatong * 14 Lsee max ‘gl
= sngie ccrmand rann * X7 addiesnng
- 100 burlt-n 4 ATEr CureEnmRERS Stanaacd
* Esterna gl Bene = unloaars package seddatle
.

£AN BE COMoines with te afphar weene

MEH L2180

Fricn 1395 mige §IINCOC 517 5 S1E PSE 4 1004, $895 myhe, FhL
HO0Gseple. $I501IG 256« 513

D ZAow ESR

(( Y

.
>

MLS)-512

VARIABLE RESCLUTION GRAPHICS CONTROLLER [LSI-11 BUS)
Tha MLSI-512 inca- peratas the rewalUlonary Comcept 0f vaniacle rosob. e araptics an s s
ard. Tho MU31-512 s diractiy bl 3 an combating sath thes nouat'y stangast L3 11 his 1 o
Cardean ba uzer progammed lu producs 8 det matns | 236 % Y55 256 % b 13,512 %A D o Seg
024 peinls by usirg 4K, 96 of 16K wlug-n eempating dynaTes enr o

* yanab'e koo * @iEplay ey roscowile

B Tl ple cards slackazle far calen groy * gach aal . mdrasged
SCAE 0Pl hr s - Ll ]

* singls comnang prage = N-¥ agdeossing

* watical S0l pur't m

® £xlernalriema syns

* &89 bre romb hed with she alohan.meng
MLSI-21E

Frice 1395 sing e E1 15
31095 wiegie §A50.

Amencan Eurspran slamlard
F0bware packiye iea

.

O 512 o 512 P86 2 1004 $3957winge $5507°C0 226 x 256,
a0l x 512

SINGLE BOARD 256 X 256 X 4 COLDR CONTROLLER

{SBC-80 OR GENERAL PURPOSE)

Tru FEH-256 1S 4 sivge board graphis gontralles which disp aysa D56 X 256 1 aster wiln 4 miLs; pixe
Al rafrash neoory 15 by, The Lare can be ssenl Lur 3 vanel y 1430 AR G SYEIRINS ruco A9 B EEE X
286, 16 lewl g ey or & 1F co or Display. Eagh ool s Indicdually 5 9diéssed and | 23 by road orand.
ten ntcoinless Avan 1.2 us |

* 256 M 256 X 4 raper * cEn be comboed wih cphonzl frane
14 el colr (AGE| grabber zad ‘nr irami grabhicg
" momposie co'or silpet HPE izabons
16 level grey agale * pluys difgzly nia an SRC-E0 bype
GEPMNIE grey sCala nulu SO puter
AmgnizanCurspoan 518 miard ¥ Gar bE Lsed w thamy uH

outernakmnierral syrc
® eapansicn for multiple soprds
far marr: belgpivel

* singly Insteuenan rlear
FBOE @lion
LG4 R5I NG

Friga: §1505:s-gle $1230900 236 4 2otk 4, §995:sirgle. LEAN01D0 2RE 3 D v 1

<
=<

—{>

Slanzard FOP-11 £ ze poard [quas) 8 7 x 19257

N S
MDC-512
VARIABLE RESOLUTION GRAPHICS CONTROLLER {PCP-11 BUS)
Tha MRC-L'2 ininrporates 1he revclutiona s concapl of vanaole resolualicn Arahies na a le
o8 Tha MEIC-512 is diFesty Dlugein comae bl wiih tha (id ey tardare OCS POM-A1 by Tha
£aIte L2710 can bE Le s programmed |6 producs 4 dol makns ol 236 K 254 156 K £14 ELEE LR
X024 pelnls by using 4K, 85 or 16K plug-n companble dynarc myme nes
* vanab.e esslalions " ciEnlay memory read waole
* M pie zaris stackasle slarguy = eich dol nghuzhy ad
ala appl cal ars :
* Sirgie gomriand rrase
= vilical scrol buil-in CEnrgpaan sianrard
* AXTEICal nterng| Byl ® s0ffwire pachage avanlable
* CAN BE oririeg wiln TR sipaanumer:
MNE- 2480
Fuice: $138G:zgle. §1150A100 512 x 517; 256 1074, SEES:anply; REOUN 258 « 2GR,
fbcangln, $RECA 256 ¥ £12
hu P
- Y
AGB-256

Strotchea SOC-AD hoard (4 < 177

vy

CRT DISPLAY GONTROLLERS (ALPHA AND GRAPH) COMBINED

(MSBC-24/320
SINGLE BOARAD 24 X 80 ALPHANUMERIC AND
320 X 240 GRAPHILC DISPLAY

ITeMSDG 24:320 is nn SBC-30bUS 0l ble VR AR THEEIMEEr 4165 an BIGhanu <eric ang Qrapaie
thsplay or e same printed sircuil buard Tne alphar umens SEChor outiuts a Al 24 | nes X B co-
ume tekd Qisplay The graphic caman generates a den mster of 20 % 550 dots The araphic ang
&lpfanumens di9plays dre aligned Bnd acaled T NECUDy INE S & seroen a-ga O e inpd ) E de, th:
care lovks ike adidS X B slatic read-wnte Fak wil's an access e of 500 ns, HE bengapatoithe
Tamary 1re full (Ewar o e Jewes see 15 available far disp ay manigs lations Each aiphanumen
rharacier potihi oA on Tha soreen cor#spends 10 8o nique me o "y Facdncn, wheraas grapriccalay
addressed a5 B-bil wide sugmenis [ he Baare can sasiy b2 in e faced 1o anyy MICTE OF T gompe ber

* alohaiureer 2 3o graphie dispiay * prlarnalfimlenal syng

o1 8 mrgle bnard * SEL BU plug-in or neseral Suronse
42 res 3 B colamng a phanuieencs * celiesh 1K d lalic: RAR Bt in
W AP0 % 24t doi rasier graprics Erand “werite, SO0 as,
= nocEalinverse oo videa control * AmoricandEurepran lardae aar-
4 s e 5 power supaly

3716 EPROM enaracter g -
Prica $1308:50r gle. £1150.100

Slrewcted SOT 40 card srp |02 120




COMBINED ALPHA/GRAFH BOARDS

In additlen to wsing sngla board alpha/‘graph combination (MSBC-
24/320), Ine unique Matrox design allows for any combination of graphic
and alphanumaric controllers. Since gach VAAM hasz a built-in TV sync
genarator which can ba aither externally or internally aynchronised. video
combination can be generated by selecting ong of the conlrollers as &
master and synchronising the rest to the master Typical combinations are
the ALT-24B0 and ALT-256, the MTX-2480 and MTX-256, the MEBC-2480
and MSBC-512, the MLSI1-2460 and ML5I-512; etc. Modwe VAAMs can als
be synchranised 1o graphics boards if required.

. A i : : _

COLOR CRT CONTROLLERS
-

COMBINED BOARDS

The simplest graphie color system can be abtained by producing three
separate vidso signals which then dwactly drlve the red, graen and blue
guns af a eolar manitor, Up to a maxlmum of 24 graphic cards can be usad
m a master slave configuralion o generate the red, blue and green inputs
for the RGE monitor. The master card willsupply three signals to all slaves:
Dot cleck, horizontal and vertical rasel. Each card generates one bll of
video information which can be uged to produce a grey acale ar calor viden
signal. Fypical graphic cards which can be used n thig configuration in-
clude Ihe ALT-256, MTX-258, MSBC-512, ML51-512 and the MDC-512,

Qutputs of thesa boards can be combinad via a D/A converler for each

cotortoobtain 2 colors [N-pumber of boards) Addillenal RBG encoder cir-
cuhs can be built Lo oblain composite color video [ reguired,

The single board RGB-25€ provides 4 bits per card, and can be used it
16 colors are required.

SINGLE CHIP DISPLAY/KEYBOARD CONTROLLERS

Matrox has intreduced the first two chips inits single chip 1/0 controller family. They are atpha-
numeric display/keyboard controllers and are intended to drive a wide variety of the displays pre-
sently available on the markst in sither 5 X 7 dot matrix (MTX-A1) or 7, 14, 16 segment {(MTX-B1}
configurations (LED, Liquid X-tals, flourescent, incandescent, gas discharge, eic ).

The controllers are monolithic NMOS, LS| circuits packaged in astandard 40 pin DIP. They have a
single +5V power supply and interface directly to any uP through an 8 bit bi-directional bus.

~ The I/O controller provides all timing and refresh signals for driving up to 32 character displays.

An ASGI! character generator ROM (64 X 5 X 7 -MTX-A1 and 64 X 16 -MTX-B1)} is built-ir as well as
32 X 8 refresh RAM. The keyboard portion provides all the scanning signals, debounce and de-
coding for any keyboard with up to 64 keys {X-Y or common pole}.

Many intelligent commands such as ciear display, shift left/right, cursor control, blink, read/write,
gtc., are featured. Display parameters such as refresh rate, display length, etc., are user program-
mable.

Typical applications are uP controlled instruments, equipment, POS terminals, electronic scales,

The Matrox single chip I/0 controller represents a breakthrough in dispiay technology by pro-
viding a complete intelligant aiphanumeric display and keyboard controller in a singlg LS) chip.

Complete assembled OEM displays are also available. They consist of single chip controller,
.LED displays, all driving and interface electronics and mounting hardware and filter on a smali
"PCB. {8" X 3.25"). J

! lV




MTX-A1
ALPHANUMERIC (DOT} DISPLAY/KEYEOARD CONTROLLER

The MTX-A1i8 & Qenarml purposs programmabis alphan urerls dluq‘l:q,nnd kayboard intartace de- . L P -
VICE far e with nny B-bil microprocessor auch asthe 30804, BOD, atc. e displny porinn pravides - : ’ ’

Y —

aHl tlmFng and refreah signais to drive up 10 32 papular SX7 dot matrix LED drapluys, The Keyboad
gamun Pravides ail Beanning slgnals and debounces and decodes any kayboard with upto 84 keys

Fiw single ship coniroliar taterieces dirsCiby 1o tha uP win e P data by Many Intslligant com-
mandy for diaplay and e

= Single chip controllr = SCANE ufr I 64 Kays

& drivas up Io 32 5XT LED * inierface (o any uF disectly

= 8 A5G characier sal * 8li pArAM#NrE orogram mebls
* charatier generalor ROM (&1XEXT built-In ® aingls +57, Bl mA

= rafreat 32?8 FLAM Bull-fr * |ow

0o axistrl retreah Mquired -

= amif-teat BLill-ir

Frice. $43rmngle; 339900, §12/10K

POwar
many Infelligan] commendy

MTX-B1
( ALPHANUMERIC (SEGMENT) DISPLAY/KEYROARD CONTROLLER
Tha MTX-B1 e & gengral purpose it diopday and kayh ity

WRLA 1O il wilh BNy B-Bit microprocassor auch s the B40A, 5300, g, Tha display paeticn provides
41l i hing and rafrash signara to drivaup to 32 poputar sagment (From 7 ta 18] displays. The kavooard
Porion fiavides Bll scantaing algm!l! ahd debounees and decodes nny keyboard with up 1o B4 keys.
The sinple cAip contrafler interfacas direcily to the uF via tha uP data bus. Ma ny intelhgant com-
mands far display and i i .

* ginglé chip contrafler * rairesh 3ZXE RAM built-rn
* Orvas up o 32 disptays " Jdual sean mode
10 15 gegmmnl diBplays doubles doty cycle
* LED, plasia, Naureacent, gos * 2408 up lo B koyg
discharge, Incangescent, s, * intrrfaces 4o any LR
U comman anade’cathode driagtly
- 1€ spgment * gl paramatars. pregramenehlg
enerater bullt-rm * aingle +3¥, 50 mA
Cr:ua: $4Bainple: $39/4D0. $1210K J

COMPLETE LED DISPLAYS
( _'\r ™
MTX-A2

COMPLETE OEM 16 CHARACTER ALPHANUMERIC DISPLAY {5X7 LED)
The MT2-A% ig 4 complote rEEdy 1t use 16 Characlgr afphanu mens disgldy for QEM. i containe all

drivern, an MTH-41 display controdler mnp 16 alphadumens 357 LED displays. All dala gignaly are
hriught b & 44 pin conmeetar.

= coinplely 16 characier dlaplay & sngln +5V. BDE md power supgly
® BRpANion (o 92 charnchers * varlably imlenaty

® interfaces diraclly 1 any uP * SCAME LR 10 64 Kays

® MTX-A1 singla chip santroder ® 3l zolid slale

® mounting harowarered filtar neludeg o 22 intedligent commands

* $180 wilhoul LEDS/4280 with LEDS.
Price: §2bisingle; $230-100

N

' B X3 PCR J

Mo

MTX-A2 EXD

The MTX-A2 EXD iz n blank PT board which o be used o varioys applications By plugaingrn 18
LEDS ard shilt regiglers. 1he MFX-42 EXD can b used bo expdind the MTX-AZ 10 2 32 digil display
{the MTX-41 ard the display driesra from the MTX-AZ will griva the addivomal LEDSS. Fur applica-
Lians reguinng inrge characiers [up fo 37, 1he Uger can Plug in fhe MTX-A1 chip and |he dis play dri-
vars and Bulld iy awn lgege 5 X 7 aipha LED display using discrete LEDS.

Pricoy Black PCR only.  S28/singie, LEDS & SHA 2200, MTX-A1 B drivars %95

N Dumsnkloay Bk 3350 FOR v

-
> ' —

MTX-B2
(CDMPLETE QEM 32 CHARACTENR ALPHANMUMERIC DISPLAY (M4 SEG)

Tha MTK-B2 13 3 cimpheta ready ta wse 32 characiar alghanumerlz display using large £, 14
ment LEDS. ANl dnvars, LEDS and the MTX-BI conlsofior ase Incladad. Tha masm ani ramber of
chacactors is 32 arganiendin2 inge of 18 aach, Howew By JIEplay tormat from 1 1592 car be usad
v Alugging in e raquired numbar of LEDS And |niliafifing the MTX-82 ¢hip. Keyboard scan si-
gnaly are broughl cut on Ihe connacter for keytpard scanning,

* complete 32 charscter display * slngle ~5% power aupply

& intgriaces dirgctly to uf * ymar adjusted brightness

* MTX-81 single ¢hip controllar * Atang up fo 64 keys

* racunfap nardwaresfirer Ingluded * large 6 ineh LEDS (MTX.1450)
= & linas X 14 chareciars * all zakid i

* moduler 1 1 32 characher depipy * 22 intalfigenl commends

Fricas. MTX-B2 (32] [with 32 LEDS| F380/mngle; EERSAIH
MTX-B2 (18] {with 14 LEDS] $280aingin; $195100

A Dimngivrs 4 € 370 J
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ACCESSORIES
("51-ABCD SERIAL INTERFACE ADAPTER BOARDY o W

Senal interface adapter board (S0 allows I user to buitd a varery ot low
ot terminas with standard scrial interface By adding an ASCH keyhaarrd,
Tw maoniter ard any of Malrox YVRAM modules or boards, a verzatile low
cost CRT terpunal with diflerant seean [ormals can be built,

= gerial interface (user selcctable) ®* ol video and baud rate signafs

RE5-232-C; TTY [20mA_ BOmA), ®-tal contralled

TTL » accepts CR {carnaga return), LF
» ser seleciable haud rate 110, {line feed) and clear serecn

150, 300, €00, 1200, 2400, 4800, carmmands

9600 ® gyternal clear scroen command
* works with any Matrox video * synchronised YHAM writing: no

RAM; MTX-816. -1632. -16323L, Hicker dunng YRAM write

-1648/64 5L, -2064, -2480 can be used as senal write only
accepts ASCH koyhoard inputs terminal [no keyboard)

(& hits and strabe)

drives direcily TV monilors, som-

posite video, or separate video

and 5yncs
\__Price: $12075ingle; $96/100 A Dwes T AR wfoa g vREW W,
f ' N
]
PLL-01 ﬁ v,
EXTERMAL SYNC PHASE LOCK LOOP MODULE FOR YRAMS -
The PLL-ON i5a2.5" X 3" plug rn module intended lor use with the alghanu-
mene and graphic VRAMS requining esternal syna cavabililies This mo-
dule allgws the userto synchronise any YAAM 1o a TV camera, master syne .
gonerater, etc., for various applicabivns requiring video mixing.
The mudule reguires a single +5V power supply and interlaces direslly 1o
the YRAM. [the VAAM is operating in lhe slave rmode). The PLL-01 will ac- on
copt either compaosite or separate syncs. The usercan adjustthe horizontal L
and vertical delay This allows the uger 10 position the VAAM video picture
relative 1o the exiernal synes
Frice: $48/aingle: §38:100
1
L. e ey @0 S
; Y A

FG-01

The FG-01 is & frame grabber card used 10 combination with the ABG-256
single board CAT controller The grabber plugs intothe INTEL SBC-80 bus
and allews the CPU to grab a sirgle frame of a standard TV signal, The
poard contains a high speed 8 bit A/D converter, and all logic required tq
interlace with the RGHE-256 card.

& grabs single TV frame * |owest cost complete video

* CPU grah control system

* Amercan/European standard * broadcast qualily

# 4 bit/8 bir grey scale = can be used with any computer

+ wide range of application

s
HARDWARE ACCESSORIES

MBC-01 Blank pralotypa hoard (SBC-80 or £6Hd EHE]
Qrnaral purposet

MTX-305 5X¥ LED display [ 1L-3D3 equivalenil $ 75 F65
MTX-1450 Dual (@ digit] 14 s80. alphanumeric LED § 9.5 § 78
display
YCOB-TH 75 Ohm coax video cable {pricasfont) %15
X-tal X-tal (for difterent TV standards) s10
CHG Characier generator |alpha, CRT con- Sel
troligrs)
M3-BAR Suckel bars for alphanumeric modules S 4
COMN-44 44-pin canncctor (530654-6) 3 a
COMN-5 30-pin canncctor [MP-0100-24-DF-1) ]
CON-5B 36-pin connector (S306GA-6) ]
COM-BE B6-pin connector (1-430654-3] for $4
SBC-A0 boards
GON-DEG  VEG connecto (for LS1-11 and PGR-17 - 515

poards) (HB0301

Price reforence Fist price pel every 1 — Second price per geery 100




r CRT MONITORS

MCRT-3, MCAT-14/MCRT-14G

Tha MENT-9 ard RCH1-14 a9 and 147 (iieckswh.le P4 plosphar) sol,d state vidan montors
whigh Nawe fieen buill to inlernaticnnl L i Ery thia com ri, fucati nd com-
PUler Induglries. The MGA TG 05 8 ilg- 10 ha AGCHT-14 EXCEM 211 1] Nas QFEED phospher |PE,
These h gk Qua'ity reorilors can be used with any of the Matrox CRT controllars

* inlernglfexernal Sync cipab.d Iy * gncellert brace tevel ciamping

* &/R vidag nput geleetinn and hum gupiregzicn

¥ VTA tima coratan? switching * EHT rogulaticn

* @ilor lang:/fally lamp ® up ‘*Aam primary and masl sooon sy
* r5 (A leminaton swigh (A3 G agnteals

* LL/CSR aperoved * AL cord wnoe

* wanlchab'e posar Sudply 110:220 * urwersal AL irletlock

Hi Lo enc: B0-132y = allractive: shyl ng
= 15 MHz bandwadih to oplimize resoliign
* wigde dyAantic rangn

'l Ty

e M f . X AT 14
\-PI ce. MCRT J $420 MCRT.14 §526. MOCRT-14G 5540 _‘J\\._
{ MCRT-CC19/RGB/PAL/SECAM (
This MCAT-14 15 3 19" high yuaiity color TV M aitds with 8 6 MHZ colar handwidih, || sar he usag
with any Matrax CRT contialer in sysiama sequinng color graphica.
* RGBNTICPALSECAM converl bty & rullipin Clampeng Srrangement prodes
through aatlenal plyg in Gircun beards hum rejechion in serias meda
* signal procesaing circacny located e frant * e powel Snpply 0B3gn A'lews asynch-
Arcrssibla plug-in eireuil hoards reNous operation
* OC coupleg ppesating cunirols "] . el el al br.ghirgce
fir el usAr tp remoce any of Al primary tune- Prvels By the vge ul the Megas.ve G sard bang
tiens. Eicture abe.
= excellen! 1rncking o1 all thiee channais * apdior 2l lumiaanes camb diker providis ol
throughaut 1the npemting rarge. luminance raspo e avonir g Lhe Baadwidlh
# aciive cordergancy Circunry provides 1al hrilalinrs azsodrales with corvantional
FASLET CGRYEIance PAsswd sobcaniivr raps A @ secornd fyng-
= eacellgnt black evel statly shrough migh TG, 11§ comh ANEr reguCrs L ingnce
leva! hack porch Clamp. €8 o¢ or wlerference |4 lhe chromg
iz pla,
__Prce. B3BEG # earh ncdel oHes reduced sear A

A

SOFTWARE AND DOCUMENTATION

-
MTX-ALPHA SOFTWARE PACKAGE

The MTX-ALPHA software package, for use with any 2480, praovides the user with the full flexibility
of a software based inteliigent terminal. The saftware package is written in 8080 assembly language. The
program occupies approximately 3K of memory. The package will fully emuiate the popular Lear Siegler
In¢c. ADM-34 and Digital Equipment Corp, DECSCOPE VT-52 interactive display terminals. Line ata time
and text block input modes are available to provide the pawerful text preparation features of an intelligent
terminal. The package includes a detailed manual, a listing with comments and paper tape (object}.

Price: $28

b,

s

MTX-GRAPH SOFTWARE PACKAGE

The MTX-GRAPH software package is designed for use with any 256 graphics display. The pack-
age is configured as a senes of callable sub-routines and occupies a 1K block of memary, Some features
inGluded in MTX-GRAPH are point plot and line vector graphics, variable size alphanumeric character
gereration, animation synchronisation and an option for color graphics. The package includes a detailed
manual, a listing with camments and an object paper tape.

Price: §28

Y

h'd

MANUALS

Manuais including schematics for various products are available. The price is $10 each if
bought separately. Free if bought with product.

j

( CUSTOM DESIGN

Custom CRT display controllers can be designed according te customer specifications. Examples of
custom orders would be different screen formats, special size PCB's, VRAM, additional features, modifi-
cations of standard designs, system integration. custom character generators, etg. Send a request for
quotation for your particular needs and we will be pleased to suggest salutions and quote prices and
delivery For larger QEM requirements, Matrox can licance the user ta make his own VAAM. Matrox will
supply ali schematics, specifications and custom made integrated circuits, where required for production,
for a flat one time charge.

)
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Ganwdtan Customers: Order dheclry from Matrnx Montraal. Add 12% fadoral sales fea |F appiicakle. O
Montrenl ar from 'E

Crder diractly fram Matrax,

Ordear diraelly from Malrex, Montreal, or you can arder from cur U5, company. Matrox Interna-

tlonal Corporatien. Trimesx Building, Mooers N ¥. 12958 Shipments can be made eithar from Sanada or from Mooers, N.Y, to aveid delays in cusioms.
Plengs add $%% duty lo cover custome and brekerage chargas whan ordering this way, Specify inyour orger whelher you wish goods FOB Montreal or
FOB Mogers, M_¥. All prices are quoled Inl 5, lunds. oxcept for Canadian customars. Delivadios ara tyoically lwo lo Jour waeka ARC anallitems. When
Orderng, spacify Baclly apfions and versions dasired (Consuil Ihe date sheets for detailed informalion). Add sutfix "E" when ordaring European (50 Hz,

vartical scan verslons.
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OEM

PRICE LIST

Effective November 1, 1978; Supercedes all previcus price lists

1.
1.1

2.2

CRT DISPLAY CONTROLLERS (ALPHANUMERIC)
Modules 1

MTX-816 R lines X 16 colurms CRT comtroller medule 179

MTX-1632 16 lines X 32 CRT controller module 225
MTX-16325L 16 X 32 CRT contr. module (external sync) 225
PV-1 Up to 16 X 64 user programmable VRAM (infex)295

MIX-2064 20 liines X 64 columns CRT controller msdule 295
MMD-2480 24 lines X B0 columns CRT controller module 395

Printed Cirgcuit Boards

MIN-1648/645L 16 X 48 or 64 (Prelog bus. ext sync) 285
MIK-2480 24 ¥ 80 CRT controller (genmeral purpose) 395
ALT-2480 44 X 80 CRT controller {5100 bus plug-in) 295
EX0~2480 24 X 80 CRT controller (Exorciser plug-in) 495
MSBC-2480 24 X B0 CRT controller (SBC-80 bus plug-in) 493
MLEI-2480 24 X 80 CRT comtroller {LSI-11 bus plug-in) 495
MDC-2480 24 X 80 CRT controlier (PDP-~11 hus plug-in) 4953

CRT DISPLAY CONTROLLERS (GRATHICS)

Modules
MMD-256 286 X 256 dot raster module (+5V only) 595
MMD-256D 356 X 256 dot raster module (+5V, +12¥) 405

Printed Circuit Boards

MTX-256 256 X 256 dot raster (general purpose) 595
#LT-256 256 X 256 dob raster CRT contr. {5100 bus) 395
ALT-512 512 X 256 dot raster CRT contr. (5100 bus} 595
EX0-512 512 % 256 dot raster (Exorciser bus} 69%
MSBC-256 256 ¥ 25A {SEC-80 bus or gemeral purpose) 895
MSPC-256/312 256 X 256 (SBC-80 bus or general purpose} 1085
MSBC-512 512 X 512 (SBC-80 bus or general purpose) 1395
MSBe-1024 256 X 1024 (SBC-80 bus or genmeral purpose) 1395

NSBC~512 517 X 512 raster wlth vector plet (SBC-80) 1495
MLET-156 256 X 256 dot rascer (LSI-bus, plug—in) 895
MLSI-256/512 256 X 512 dot raster (LSI-11 bus,plug-in}1095
MLSI-512 512 X 512 dot raster (1.8I-11 bus} 1395
MLSI-1024 256 X 1024 dot raster (LSI-11 hus} 1395
MDC-256 256 X 256 dot raster (PDP-11 bus) 3]
MDC-256/512 256 X 512 raster (PDP-11 bus) 1095
MDG-512 512 ¥ 512 raster (PDP-11 bus) 1395
MDC-1024 236 X 1024 raster (PDP-11 bus) 1395

RGE-256/4 256 X 256 raster, 4 blrfpiwel, colorfgrey 1595
(SBC-80 bus or gem. purpose)
RGB-256/3 256 X 256/3 bit/pixel; color/grey; exp. 1395
RGB-256/2 256 X 256/2 bit/pixel; colorfgreys exp. 1245
RGB-256/1 256 % 256/1 bit/pizel; celor/grey; exp. 1095

2-9 10-24 25-99 100-199

‘173 166
210 198
210 198
210 245
270 245
370 345
270 245
370 345
295 280
455 420
455 420
455 420
455 420
570 545
455 420
570 545
395 375
370 545
665 635
795 750
985 950
1295 1250
1295 1250
1395 1350
795 750
9y5 950
1295 1230
1295 1250
795 750
G945 930
1295 1250
1295 1250
1480 1430
1295 1230
1200 1150
995 965

156
185
185
220
220
J20

220
320
280
385
385
385
385

520
385

520
375

805
695
895
11935
1195
1295
635
895
1195
1195
635
895
1195
1185
1365

1195
1100
940

149
169
169
190
150
290

190
290
265
350
350
350
350

495
350

495
355
495
375
650
850
1150
1150
1250

850
1150
1150

620

850
1150
1150
1300

1150
3050
895




CRT DISPLAY CONTROLLERS (ALPHA & GRAPH COMBINED) 1 2-9 10-24 25-99 100-199

MSBC-24/320 Single board 24 X B0 alphanumericj320X240 1395 1295 1250 1195 1150
raster graphics CRI display controller
(5BC-80 or peneral purpose} .
HOTE: Combined alphanumeric and graphic display cam also be obtaimed by combining
other standard Matrox alpha and graph contrellers (i.e.: ALT-2480 and ALT-
256 or ALT-512; MMD-2480 and MMD-256; ML5S1-24B0 and MLSI-512, etc.)

COLOR CRT CONTROLLERS

Multiple standard graph cards can be combined to obtain celor. Up to 24 bit per
pixel can be obtained, 256 X 256 eor 512 X 512 resolutien.
NOTE: RGB-256/4 is single beard 256 X 256 X 16 colaor CRT controller.

uP DISPLAY CONTROLLERS {INTEGRATED CIRCUITS)

MTA-A1 Single chip I/0 display/keyboard controiler 49 46.5 44 41 39
5 % 7 det LED's up to 32 character, 64 keye

MTX-B1 Single chip T/0 display/keyboard controiler 49 46.5 44 41 39
14, 16 segment LED, 32 characters, 64 keys :

MTX-Al and MTX-Bl in quantities of 10K are $12 each.

COMPLETE LED DISFLAYS

MIK-AZ 16 characters alphanumeric display (5X7 LED) 280 265 250 240 230
MTX-A2EXD 32 characters alphanumeric display (5X7 LED) 460 435 410 kLI 75
HTX-BZ 32 characters alpha. display (14 Seg. LED) 380 360 340 a5 10
HARDWARE ACCESSORIES 1 2-9 9 P
SI-ABCD Serial interface adaptor board (alpha CRT coat.) 120 109 98
PLL-01 External sync phase lock loop module 48 43 38
PLL-5BC Ext, sync phase lock loop board (SBC-80 plug-in) 149 139 119
MTX-AZEL Blank MTX-A2 board 28 26 22
MBC=01 Blank prototype board (SBC-80 or gemeral purpose) 68 62 54
MES-01 TV Sync generater PCB (for MIX-1648/645L add-on) 38 34 32
MIX-305 5%7 LED display (TIL-305 equivalent} .5 1.0 6.5
MTX-145D0 Dual (2 digit) 14 seg. alphanumeric LED display 9.5 8.8 7.8
FG-01 Frame grabber (8 bit/30 mHz A/D) (SBC-80 bus} 3500 3300 3000
X-tal ¥-tal (for different IV standards) 10 10 1a
CHG Character Generator {alpha. CRT coutrollers) 20 20 20
MCH-01 5X7 character generator {upper/lower case/graphics)IC 16 14 i2
MS-BAR Socket bars for alphanumeric modules 4 4
CON-&4 44 pln comnector {(530654-6) 5 5 5
CON-50 50 pin connector (MP-(100-25-DP-1) & & 3
CON-56 56 pin commecter (530664-6) . 6 6
CON-86 86 pin connector (1-530654-3} 9 9 g
CON-DEC DEC connecter (for LSI-11 and PDP-11 boards} (H8030) ‘15 15 14




Gys Matrox
electronic systems Itd. 6 2
2795 BATES RD., MONTREAL, QUE. 233 185, CANADA ALT “ 25 ¥ *

TEL.: (514} 481-6838 or 735-1182 TELEX: 05-8B25651
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INTRODUCTION:

The Matrox ALT-256%%2 board is a fully tested, assembled and bu
face card which provides capability for a complele graphle svstem at a
cost of any other commercial graphic system. The card contains all int
nics, a TV syne generator, and its own 653,536 X 1 bit refresh memory.
into one slot of any 5-100 bus compatible computer. The huilt in refre

much greater flexibility and speed since no CPU time is required to ref

The cutput ia a composite video signal which can be connected ¢

or the video portilon of a TV set. The unit produces a high rescolucion

raster, The complete screen can be c¢leared or preaset by a single instr

The ALT-256*%2 board orcupies az single 5-16N bus slot and requi

ports and 1 input port (port address is selectable on the card with jum

FUNCTIONAL DESCRIPTION:

Four output ports are used for loading of data into the display
Assuming that output ports @# to @3 are selected (which also pives P £
port} the addressing is as follows:

The ¥ coerdinate of a given dot is loaded by ocutputting an 8 bi
(instruction: OUT @1).

These two instructions will set the cursor at the desired dot address.

to the port H "@L. The Y coerdinate is outputt

After the dot address 1s leaded, the dot intensity is loaded by
to port H "@8". (OUT @@). Data H "@#@" will result In a black dot; B "#
a white dot. After the dot Intensity is loaded, the ALT-256%%2 will re
to write the dot in the refresh memory. This 18 necessary to allow for
ronisation of the write operation, TV read scan and dynamic memory refr
CPU almaost always requires more than 3.4 psec to load the next dot addr
the CPU can rum at its full speed. Also note that regardless of the sp
CPU is accessing the ALT-256%*%2, there will be no flashes or streaks on
gince access 1s Internally synchronised. This results in a trulv profe
In other words, 21]1 the above three commands can be executed at Full CP

image depradationm.

~1-

rned-in inter-
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erface electro~
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sh memorv allows
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p anv TV monitor
P56 X 256 dot
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1" will display,
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Assuming port select hits are programmed as:

AT AR AS A4 AT A2 AL AD
4 ¢ F ¢ F ¥ X

X, Y Ports n X 255
MIT @l - X address

GUT B2 - Y address ¥

POT_wrice port 256

T ¢ - Dot Intemsity D =4  black dot

™ =1  white dot
n7-n1 don't care

ERASE port

P = #  all dots halck
o -1 all dots white

OIT @3 - screen clear

n7-nl don't care
STATUS port
M @# - status N$ = @ disnlav readv
np o= ] displav heing erased
Ml - # video portion
nt -1 vertical blank
ni-na don't care

TABLE 1: T/0 PORT ADDRFSSES AND FUNCTIONS OF THI ALT-25%%2

-2




The whole screen can be easily cleared by cutputting B "@@" to the output
port H "@P31". This will result in the entire screen being black. Outputting H "p1"
will result in all white since all £5,53F bits of the roefresh memory will be zimul-

tansously loaded with 1. This operation will require one TV frame time (33 mesec max).

After the CPU outputs data to the port H "#3", an internal flag is set for
hetween 16 msec to 33 msec until the screen is cleared. The testing of the flag is
accomplished by inputting data from the input port i1 "@@". {IN@#). If che data hit
DF is high cthen the ALT-25A%*2 {g busy: 1f D is low the ALT-25h%*2 1g ready to accept

ncw data.

Input port H "@@" provides add{itional information about the position of the
electrenic beam, {(vertical blank) which 1s useful for dynamic metion display. (see

tahle).

THEORY OF OPERATION:

The ALT-256%%2 has four wmaior blaocks: the TV svyne generator, scanning
clrcultry, cursor and interface electronics and 65,536 X 1 memorv. (see Fip, 3 & 4)
The gynrc generator ig formed of x-tal oscillaror (A 31} and a divider chain (A24, 16,
23, 8y, This divider chain produces all timing signals for the memory scanning as
well as horizontal and vertical syner. The TV syne generator can he programmed by

jumpers for the European or American TV standard.

The scanning cirecuitry consists of multiplexers (A4, 12, 21, 21N, 25, 26)
which provide proper address and R/W signals for the RAM required.

The cursar consista nf two 8 hit latches which are loaded by the CFlIl. AlD
and All are X addrass repister, AZ and A3 , ¥ address repister. Necessary interface

address and timing decoding 13 accomplished hy Al, A® and A5S1 to A55.

The refresh memory has 16, 4K dynamic memories (4096, 16 pin) orpanised as a
65,536 X 1 bit memory {A32-A47).

Power supplies for 5V, 607 mA; 12v, 107 mA and -5V, 10 mA are penerated hy
A56, ABT and CR1l: on board veltape regulators.
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MATNTENANCE AND WARRANTY:

The ALT-256%*2 {5 a fairly complex card and to understand its operation requires
extensive knowledge of TV scanning, 4K dvnamic memories and hardware, Tha complete
circuit and assembly schematles are supplied to allow a competent umer to troubleshoot
the board if necessary. However, each board {s fully tested, agsembled and burned in
far 24 hrs. before shipping to ensure reliability., In case of trouble, a warranty is

provided.

Matrox products are warranted against defects in materials and workmanship for
a period of 3 months from date of delivery. We will repair or replace products which
prove to hbe defective during the warranty period, provided they are returnfd to Matrox
Electronic Systems Lrd. No other warranty is expressed or implied., We are not liable

far consequentlal damages.

Nopn-warranty repairs are billed at a minimum of $50 and a maximum of %100

according to time and materials required.

JUMPER OPTIONS:

The board is normally programmed for different optiona hefore shipping as

specified In the purchase order. There are two things which can be programmed.

The TV sync generator can be programmed for one of 3 aoptionms. The American
Standard opticon (R0 Hz} has a 240 line X 256 dot raster (240 visikle horizental lines}.
The American Nom-standard (60 Hz) veraion has a full 256 line X 256 dot ramter with
horizontal frequency of 16.8 KMz for a total of 280 linem. Sote adjuntment of che
herizontal hold on the TV menitor may be necessary to allow the TV to lock. The
Enropean standard eption has 112 lines (50 Hz).

JUMPERS TN: ANS WL W4 WS WO WIN W12 Wl4 W17 W19 W21 W22
AS W2 W4 WA W8 W11 W13 W15 W17 W18 W20 w23

ES Wl W3 W5 W7 W1l W12 W1& W16 W19 W2n w22

TABLE 2: TV STANDARD .JUMPER OPTION

~f-




The four output porta and one input port can be located on any & lacation

boundary in the 256 port sddress space. Addreas bits A2 to A7 can be selected as

follows:
JUMPER ACCRNSS PINS
ADDRESS BIT = [} 1
A2 1 and 14 | 2 and 15 ¥ 3}umper can be any resistotr

ALY W3 3.1% .13 between # to 51 Ohm

SOCKET |44 5,12 6,11

; a5 1,16 7,15

A5 [AG T8 43

SOCHET o &7 5,12 A,11

TABLE 3: I/0 ADDRESSING JUMPER OPTIONS

INSTALLATION AND TESTING:

To install the ALT-256%*%2, switch the Altair/Imsai 8080 type computer off and
plug the card in. Connect the composite video output to the input of the TV monftor
and switch the TV monitor and computer on. The display will be a random pattern of
the content of the refresh memory.

To help in testing the card a short teat program listing {see Table 4) 1s
provided., The program makes the following assumptions: The ALT-256%%2 im mtrapped
to begin its output ports at lecation H "@#". The computer front panel has input port
switch register at location H "FF". If the address strapping of the ALT-25A%*2 or
Eront panel ports is different from that specified, the program can be easily modified.

To test the card, toggle into memory the short test program (see Table &).

The starting address is H "Pp10N". The program will first clear the entire screen
depending on the setting of the Input pert switeh (SWO), A setting of H "#@" will

produce a black screen, H "01' will produce a white scteen.




Following thils. the program clears che X and Y register and writes SWO
(up = 1: down = N} into dot @ﬂ. {llpper left corner). Then address X is incremented,
SWO is written into the next dot ete, continuousiv. By changing the SN0 position
during the computer scan, a white ar hlack dot is written. The speed of the computer

sean can he varied by the positlon of the switches 57-51 on the front panel.

VIDED SIGNALS

W SN

Composite video signal. Qutput rmpedance 75 Ohms.
Short circuit protection built in.

d T o hed

Harizontal and Vertical Syne signals.

SIGNAL FREQ. HIGH LW 5TD.
SH 16,808z | 4.5 |55 ANS
Horizantall1%, TkHz 5.0 57.A AS
Syne 15,6z | .5 |44t 5
5V 0 Hz 238 16.43 ANS
Vertical O Hz | 254 [3£.42 | AS
Jyne O Hz | 25 (19,74 | ES [
uTC 7.0536 miz ANS |
Lot 5.53%4 mHz AS
leck 1,0536 mHaz £

AMS American nonstandard (280 lines. 60 Hz}
AS  Amercan standard 1262 lines. 60 Hrx}
E3 European standaid {312 lines, 50 HI)

10—




ADDRESS

1100
ninl
102
n3
Na
03
0é&
n7
i3
N9
0A
R
ac
o
0OE
nF
10
11
12
13
14
15
16
17
1A
19
1a
1R
1c
1D
1E
1F
20
21

CONTENT (Hex) MNEMONIC
DR IN TFF
FF
D3 ouT @3
#3
DR LUP 1,IN @@
10
Ef ANI f1
B#1
cz JNZ LUPl
24
a1
21 LXIH @9
P
L
m LUP 2, “OV A, L
ni orT - ¢l
A1
7C MOV A, H
o3 oIt g2
@z
DB IN FF
FF
ni ouT @
Ll
£h SPEED, ANI FE
FE
3C LT 3, INC A
€2 J¥ X LOP 3
la
%1
23 INX H
c3 JMP LUP 2
0F
61

TABLE 4 TEST PROGRAM FOR ALT-25h%%2

-11-

COMMENT

/input front panel switch

finput SW to erase port

finput ALT-25p%%2 status

{mask SWE

ftast for busvy {Not @}

fload H, L with @&

{fmove L to A

/output ¥ coordinate

/move W to A

foutput ¥ ceordinate

/input front panel switchel

jwrite dor te port 9@

/mask mwitches $7-51

/loop delay far speed

ftest for zero

/next dot

feo bhack




-
COLOR/GREY SCALE

Each ALT-256 card has a built-in erystal controlled svnc generator. How-
evar, each card can aleo be synchronized to an external sync source. This feature
is extremely useful for applications requiring more than one bit per pixel {grey
scale or color)., Multiple cards are required for this applicarion {up to 24 cards

can be synchronized).

VIDED AND SYNC SIGNALS

All video and sync signals are avaflable on a 16 pin plug-in socket at

pomition S51. These signala can be uned for a variety of applicationa;

PIN HAME COMMENT
12 v Compoaite video nutput. Can he directly con-
nected to a TV monitor videe input via 75 ahm
cahle
4 ALPHA Alphammeric video input. (From MIX-16325L

for widen mixing). Has to be low when not
uged, (Jumper W24 in).

13 sV Vertical syne aipnal (Positive pulse). It can
be used to drive a TV monitor vertical deflec-
tlen circult or it can drive an MTX-16325L
alphanumeric VRAM.

10 SH Horizantal svnc signal (positive pulse}.

11 BY Vertical blank. This sfgnal is low during
vertical retrace (3 msec), It ia available to
a uP by reading T/0 port #,

7 BY Horizontal blank {low during blank}.

3 D OUT Serial video signal {(TTL level, high-white,
low-black)., It can drive directly a TTL
compatible TV mouitor video input or it can be
used as one bit of video information in a colerf
grey scale system.

2 DOT CLOCK Bidirect{onal dot clock input/output {depends
on M/$ control fumper W2Zh). 1f W26 is in, ALT-
256 {5 a master card and DOT CLOCK is an output.
If W26 iz out, ALT-256 1s a slave card and POT
CLOCK 1= an ipput.

15 RESET H Bidirectiocanl horizontal reset input/output.
{80 nmec negative pulse which synchronizes
horizental counters).

* For more information on celor/grey scale applications consult Matrox's MTX-256
colot/grey application ncte.

-12-




PIN
16

1,8,9,18

The following jumpers determine the uae of the ALT-256 in color/|

lications.

w26

W25

W24

NOTE:

NAME COMMENT

RESET ¥ Bidirectional vertical reset imput/output.
{8 nsec negative pulse) Synchrenizes vertical
counteta.

GND Ground

Brey scale app-

Determines 1f card will be a master or alave card (generates its own
sync signala or accepts external sync signal from a master card}.
Synec signals are DOT CLOCK, Vertical reset and Horizontal reset.

ALT-256 1s a master card
ALT-256 is & slave card

W6 - in
W26 - out

Video data input bit conmection.

W25 - in Video data input bit ia comnected to D@.
W25 - out The user can connect video data bit to any
of the data bus bits DO-D7 with a wire.
Alpha input
W24 - in The socket S1 pin 4 im grounded (no alpha)
W24 - out Alphanumeric input at pin & of |51l im added to

the graphle video.

411 ALT-256 are ahipped with Jumpers W24, W25, W2& in.
configuration for a aingle level ALT-256 application).

-13-
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ALT-2480 ALT-256
DOT
10 GC CLOCK 2
SOCKET S1 RE:ET RE};ET SOCKET AS57
11 15
v v
12 RESET RESET 6
M EXT
3 SYNC SYRC
TTL s Remove jumper W24,26, and
27 om 256 unit
2 {YIDEC ALPHA L 4 for combined 2480/256 oper-
aticn. Restore these compo-
nente for independent oper-
atlon.

FIG, 5 _ COMBINING ALT-2480 and ALT-256

The ALT-2480 and -256 diaplay cards are directly compatible with
one another. This powerful feature permits generation of a combined alpha-
numeric/graphic display with no extra hardware. Multiple ALT-256 cerds can
alao be slaved to a single ALT-2480 master for coler/grey scale applications.

Figure 5 showe how the ALT-2480 and ALT-256 cards are connected
together. The connection 1z accomplished viz 16 pin DIF plugs on each card.
Some jumpers must be altered on the ALT-236. The combined composite video
output is taken from the ALT-256 outpuf.




SUMMARY OF MTX-GRAPH
SOFTWARE PACKAGE

The MTX GRAFH software package 15 designed for use with the Matrox

ALT-256 graphics display.
sub-routines.
{(Hex).

The package 1s coufilgured as a series of
The package incorporates the following features:

1. Variable Regolution:

callable

The MIX GRAPH package occuples memnty locations 0104 to Q4FF

The display resnlution can be gelected to

be 256 x 256; 128 x 128; or 64 x 64; by software command.

Z. Point Plot:
¥-¥ coordinates.

3. Line Vector Graphicas:
end polntsa.

Line ran bt drawn by specifying

4. Alphanumeric Display:
1s incorporated.
Characters ran be positliened anvwhere o7 the screen.

5. Animation Synchromization:
generate animation synchronization at lilne rate,

5. Lolor Option:
coler/grey scale system.

Any arbitrary point can be displaved by specifving
Dot size depends on the resolution selected.

the two

£ [ull ASCIY character generatign routine
Control characters are correctly intdrpreted.

This feature allows the usdr to

The snitware package will support a 3 card

More detail en the abowve is contained {n the MTX GRAPH usel manual.

A second program supplied is intendad feor deponstration putjpases.
The program utilizes the MTX GRAPH sub-routiner to create a continudus live

action graphics dimplay.

The paper tapes are supplled in Imsai hinarv loader compatible format.
4 listing of the leoader and instrucricans for its use are provided wilth the manual.

The Imsai loader should e uzed to leoad flrat MTX GRAPH and then the

demo preogram.
ALT-256 should be jumpered for address 10-13 (hex) and data bit D§.
A2, 3, 5, 6, 7 set to ¥, AL ser to 1. See manual P9.) Start the ¢
location 0500 Hex. Sit baek and wateh the show. The demonstration
will pause whenever the data switches ate set to 01 (hex).

NOTE: ©€ld vercions of the ALT-256 require the following ha
to work with this software package: {units shipped prior to Aug. 1
and All pin &4 to =5V with jumper wires soldered directly te the artw

PRICE:
and demo program.,

$25,00 for MTX GRAPH manual plus binary paper tapes

{jumpers
uter at

program

Both must be co-resident to use the demonstration pr]::am. The

rdware change
77). Tie A3
ork,

of MTX GHRAPH
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SPEGIFIGATIONS FOR ALT-256**2 GRAPHIC DISPLAY INTERFACE

INTRODUCTION: The ALT-256 low cost high resclution graphics interface can be used in
a wide range of applicatlons. Typlecal examples range from video games
like electronle etch-a—-sketeh, to industrial uses such as computer image
processing. The unit has 4 times the resolutfon of other [S100 bus
graphics and includes features such as expansion for coloy/grey scals,
external sync capahllity, en card refresh memory and direct SLO0 bus com=
patibility. The ALT-256 is compatible with the ALT-2480 permitting a
powerful combined alphanumeric/graphic dimplay.

RESQLUTION: 256 X 256 dot raster.
ACCISS TIME: 3.4 usec. max /dot: each dot induvidually addressed
ERASE: Single instruction erasas ecreen: 133 masc. max.

REFRESH MEMORY: Built-in on the card: 65,336 X 1 bif memory
BUS: 5100, plugs directly into Altair-Imsai bus

COLDL/GREY SCALE: Up to 24 bits/pixel fzza different colors or grey levels/dpt) by using
identical multiple boards,

DIMENSIONS: 9" x 5"
POWER: 8V, 600mA; 18V, 100m4; -18Y, l0mA, on board regulators
QUITPUTS: Composite video; 75 Ohm, x-tal controlled: TTL video, horizontal and j

vertical syncs and blanks outputs. F
SYNCHRONIZATION: Built-in TV sync generator {x-tal controlled). TFree running ar external
syne capability. 3
TV STANDARD: American standard (262 vertical lines, 60 Hz; 240 vertical|video lines) j
4 4:3 aspect ratio; American Yon-standard(280 lines, 60 Hz: P36 video

lines), herizen al freq, = 16.8 KHz. (1:1 aspect ratioc); Eyiropean (312, 50
1:1 aspect ratie}. Non-interlaced picture. Standard seleg¢table on the boa

MONLITOR: Any standard TV monitor or modified TV set.
REMOTE DISPLAY: 75 COhm cable, vp to 2,500 feet,; multiple moniters, up te }5 TV's.
ADDRESSING: Four output ports and one input port built—in. Port address selectable am
the beard. _ 4
X-Y PLOT MODL: ¥ coordinate {output pert 1, 8 bit regilstor); ¥ coordinate|foutpur port 2,

B bit registor}. Data port (output port @, B bit registor). Outputting
data H"P1" to port H"PP" writes a white dot at the point addressed by the §
¥ and Y registors. Writing data H"@@2 to porc H"#@" writes a black dot.

ERASE: Outputting data to port 3 will erase the gcreen. Data B"@@" will set all
bits to & (black). Data H"@1" will ser all bits to 1 {white.)
DISPLAY STATUS: Available by reading input port §. Dacta bit DO = graphic interface busy

flag; Dl = vertical blank.

DOCUMENTATION: 12 page manual; complete description, circuit schematics and a test program.
Additional color/grey scale application note available on teguest.

WARRANTY : 90 days parts and labor.

SOFTWARE : A complete software package is available for $28.

ORDERING: Avallable directly from Mattox Electronic Systems Ltd., Montreal or from
franchised distributors. Specify options desired. Deliverny 2-4 weeks.

= matiox
¢lectronic srystems Itd,

2788 BATES AD, MONTREAL, QUE. H3I5 185 CANADA
TEL : ¢514, 487-8838 ar 735-1182 TELEX: 053-825851




avw mc‘t?s..'.ﬁ',.w . | ALT-512

2795 BATES RD., MONTREAL, QUE. H3S 185 CANADA
TEL.: {514) 4B1-6838 or 735-1182 TELEX.: 05-825651

S100 BUS 512x 256 GRAPHICS DISPLAY

ALT-512 COMF V1DEQ

z PLANE A | PLANE B
8 lscan| 256x256x1| 256325631 5 512X256X1
[ f]
Z — or 512 X 256 X 1 o DISELAY
]
2 131.072 X 1 RaM 8
fan = B oeed
1"% : a4~
CONT
4,1
ADDRESS REG b
$-100 BUS INTERFACE BUTLT-TN

$-100 Bus

% 512 X 512 X 1 resclution or * Multiple boards stackable for rolor/

256 X 256 X 2 resolution grey applications
* Built-in 131K X 1 RAM # Can be combined with ALT-2480 board
* Single Instruction erase * Two independent 256 X 256 X 1 planes
* 1.4 usec access time allow 8 diaplay formats
* Externalfinternal sync * Tdeal for live animarion etfects
* 50/60 Hz * Digplays one plane while CPU writes into other
* Cpmplete sofcware control * Works with any 8080, 8085, Z80 or equivalent
* Grey scale mode (4 level) {4 or 8 mHz clocks)

The ALT-512 is a complete graphics display contreller on a single $100 bus plug-in
board. It contains its ewn 131.072 birt refresh memory, TV syne and video generator,
and all I/0 for 5100 bus. Each display dot {pixel} 1s addressable via X-Y registers
and can either be written into or read out. The board has built-in six outputs and
two input ports.

The display field consistz of two 256 X 256 X 1 planes. The two plane arrangement
allews the user to implement eight different digplay formats by software control/
(CONTROL register}. Either or both planes can be displayed in various combinatilons.

*MATROX products covarsd by Cenadian and foreign patent and/or patent panding,
September '78




RESOLUTION

ADDRESSING:

ERASE

REFRESH

BUS

COLOR

DIMENSION

POWER

OUTPUTS

SYNCHRONIZATION:

TV STANDARD

IV MONITOR

REMOTE DISPLAY :

PRICE
SOFTHARE
ORDERING

DELIVERY

SPECIFICATIONS ON THE ALT-512
Eight display modes (software controlled via CONTROL rd
256 X 256 X1 FPlane A displayed/B off
256 X 256 X 1 Plane B infA off

256 X 256 X 1 Plane & & B superimposed {digital vidiu
256 X 236 X 2 4 level grey scale display (42", B=2")
These four modes can be displayed with planes A and B o
the other or plane A horizontally one dot te relarcively
B. (effectively 512 X 2536 resolutlon when hocth 4 and B
played).

The ALT-312 hae built-in six I/0 ports user pogitioned
as follows:
Dutput ports
Addresse 7 6 5 4 3 2 1 0O
- - - — - -~ - DD Dot register; DO=blach
¥ . . . .+ .+ % X register
Y7 Y0 Y register
- = = = = = =1D0 C(Clear register
- - - = - - - X0 X0=0, plane A; X=1 pla
= - C4& . . . . CO Control register {(disp
ut ports
- = = = = - ~ D) Read pixel port
= - - = B L H V Flag register,{blanks,

-
] .
O Wb =0

Single instruction erases screen 33 msec maximom
Built-dir 131,072 X 1 bit., Independent of the CPU timin
5-109. PFPlugs directly into any 5-100 bus systems.

Up to 24 bits by using multiple boards. 3 boards enoug
X 256 X 8 color systems or 256 X 236 X 64 color system

9" x 5" $-100 standard 100 pin comnector
BV, 600mA; 18v, 100mA; -18V, 10mA on board regulators

Composite video; 75 ohm X-tal controlled 50/60hz, TIL ¢
horizontal and vertical syncs, blanks.

Built-in TV sync generator. Free running or external g
capability.

American (60 Hz) 262 lines non-interlaced. 240 display
Eurcpean (50 Hz) 314 lines non-interliced. 256 display

Any standard TV monitor or medified TV set.

75 Ohm cable, up to 2500 sect, Multiple monitors up tq
25 TV,

$595 FOB Montreal; single

4 complete software package is availahle for $28.
Avallable direetly from Matrox Systems Limited, Mtl. oy
distributors

gisters_.
ot)
e over

te plane
are dos=

addressed

. DO=1 white

ne B
1lay mode)

light pen}

B -

h for 512
(RGB)

ideo,

YL

ed.
ed.

franchise

Two to four weeks ARO.










Product Description:

BUTE  nay 1978

Volume 3 Number 5

The Matrox ALT-256

Video Board

Gary Rupls The ALT-256 is an Altair {5-100} bus
Matrox Electronics Systems compatible graphics card that gives a resolu-
POB 56 Abuntsic Sta tion of 25 by 256 dots. This display is
Montreal Qusbec H3L INS useful for professional graphics applica-
CANADA

tions such as computer aided design, skmula-
tion, business and educational displays, and
plotting curves.

The display memory on the ALT-236
consists of 16 4 K dypamic memory inte-
grated circuits in the 16 pin package. The
dynamic memory refresh Ts handled by the
vigeo scan cirguilry so that no processor
time is required for this functian,

Board Addressing

The board is addressed as four contiguous
output ports and one input part (IO ports

VIDED

are built in), sefectable by on board address
jumpers. The dot addressing is done in X~Y
fashion. Output ports 1 and 2 are used as
registers for the X and Y positions, respec-
tively, to position, the cursor at the selected
dot. Output ¢ is used to write the intensity
of the dot: 00 for black and @1 for white.
After the dot intensity is loaded, the ALT-
256 will require 3.4 gs to write the dot in
the display memory {ie: to allow for internal
synchronization of the wire aperation, video
read scan and dynamic memory refresh).
Since the BORO processor almost always re-
quires more than 3.4 us to load the next dot
address and data, the processor ¢an run at ics
full speed. Also, there will be no streaks or
flashes on the display no matter how fast the

Figure 1: Block diagram of
the Matrox ALT-256 video
display board.

X
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Thag article 11t appeared in the May 1978 issue of BYTE® 1374, BYTE Publigatians Inc., Peterboraugh, M.H. 03458 U5 A,

All rights reagrved. Aaprinted and published by permission




200,237
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INCREASING y —

Figure 2: Display coor-
dingte’ systert for video
displays (MTX-Graph soft-
were),

INCREASING 1 —w=

2550

processor accesses the card since the write
operation is internally synchronized.

Output port 3 Is used as an erase screen
command to efther clear the screen or to set
it all white according to data bit 0: O=black,
1 = white. The erase operation can take up
to 33 ms, The status port {INO) has been
provided as a means of checking the staius
of the ALT-256. The following is a descrip-
tion of the status bits:

Bit 0: When ) the display is ready,
When | the display is being erased
and should not be accessed.

Bit 1. When O the display scan is in the
video portion.
When 1 the display scan is in
the vertical blanking period allow-
ing access of the display when
not visible. This is wseful for
dynamic motion and animation
synchronization, :

The XY addressing scheme provides the
programmer with 2 way to address individual
dots. A horizontal or vertical line requires
only one address to be updated for each new
dot. A 45° diagonal requires each address
ta be incremented or decremented. Using
GUTpUL ports as registers and as a means
of addressing the card also conserves memory
space, since the 65,536 directly addressable

dots are equivalent to T K bytes of memory,

[You would also have
position in the byte.)

Theory of Operation

The ALT-256 has !
the video sync gene

[to keep track of dot

four major Blocks:
rator, scanning cir-

clitry, cursor and ipterface electronics,

ard 65,536 by 1 me
and 2}. The sync gen
erystal oscillator and
divider chain produced
for the memory scan
zontal and vertical sy
generator can be prog)
for either the Europe
video standard.

The scanning circuil]
plexers which provide
read and write signals f)
memory.

mory {see flgures 1
lerator consists of a
divider chain. This
koall timing signals
ing as well as hori-
e, The video syne
rammed by jumpers
pn or the American

v consists of multi-
proper address, and
pr the programmable

The cursar consists pf two 8 bit latches

[the X and ¥ address
loaded by the process
face address and tim
complished by the Alt
face logic.

The refresh memory

registors) which are
ior. Necessary inter-
ng decoding is ac-
sir (S-100) bus inter-

has 16 4 K dynamic

memories [IC type 4096} organized as a

65,536 by 1 bit memory

Power supplies far

5V, 600 ma; 12V,

100 mA, and -5V, 1l|[l mA are penerated

by an board voltage reg

Muitiple Boards

The ALT-256 may
board systems for col

lators.

be used in multiple
br graphics or grey

scale applications. Anyl reasonable. number

of boards may be use

H. When more than

one is used, one board must be chosen as

the master and the o
as slaves synchronized

thers are configured
Fo the master. There

is an on board jumpdr allowing use as a

master or slave and a

socket provided for

connecting the sync signals and video be-
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Fhoto 1a. Fhoto 15,

Photo 2o, Fhoto 2.

Photo 3. Photo 3b.

Photos 1 to 3. Some examples of grey scofe and pseudocolor images produced by the ALT-256 wvideo board. The grey scale
photos were prochiced by feeding the output from a TV camera through g slow scan analog o digital converter, Next, the 3
bit digitized output was processed MHirough three ALT.256 video boards and e digitaf to onglog converter to ghve on & fevel
video signal. The cofor pictures were produced by feeding the outputs from the video bourds directly to the red, blue ond
green inputs of on RBG color monitor (see figure 3),




Tabfe T. Features of MTX
GRAPH, a software pock-
gge @vailable for the ALT-
255 graphics baard.

Flgure 3: Connecting an
RBG. fred green biue)
manftar for 8 color opera-
tion wsing three ALT-256
bagrds.

1! Variahle Reolution: The display resolution
may be set to 256 by 256, 128 by 122, or
84 by 64 through software control,

2. Palnt Plot: A dot corresponding in size to
the resahrtion selected may be displayed at
any arbitrary point by specifying X-Y
coordinares.

3. Lirs Vaecter Graphics: Lines can be drawn
trom the current cursGr position w the
endpaint spacified by the ysar.

4, Alphanumeric Display: & full ASCH char.
actar generation rgutine it provided. Char-
actery can be petitioned anywhere on the
screen, Carringe  eontrol  characters are
carrgetly  interpreted.  Character size s
adjustable.

5. Animation Synchranizati This feature
is used to synchronize animated display
updates with tha vertical scan.

6. Color Cptrign: Tha software package sup
ports & 3 card color or grey scale ayatem
as descrlbed |ater in this article.

All subroutines use standard Cartesian
coordinates with the display occupying the
first guadrant. As shown in figure 2, the
origin (X = 0, Y = 0} is defined as the
bottam teft point on the display, X increases
in value to a maximum of 255 at the right
edge, while Y rises to a2 maximum of 255 at
the top. If the ALT-256 Is jumpered for
American  Standard scan {240 lines dis-
played], the lowest ¥ coordinate displayed
is 16, and paints with coordinates from 0 to
15 cannot be sesn,

Grey Scale and Celor Applications

In the grey scaie configuration, multiple
boards provide hinary intensity information.
All boards have the same address decoding
and sync signals, Each board has a dot
intensity bit {output port 0} which is nor-
mally tied to data bus hit DO. In a typical
3 board color or grey scale system, the
intensity bit is changed on two boards to
be D1 and D2 {or any cther bits you choose),
thus writing three binary bits for each write
operation. This method aliows computation
of grey scale and single instruction load of
all hits making up a single picture element
toften contracted to “‘pixel" in graphics
literature). The TTL video oulputs from the
three boards are fed to a simple 3 bit digital
to anzlog converter.

TTL ¥IDEQ |

————m——] RED

TTL VIDED 2

——————— ] GREEN

W 3
ITL WIDED BLUE

H STNC

Jlalii-) 3. S

W SYNC

AED GREEN BLUE
{RGA] MONITOR

RGB [Red Green Blue

Y Color

In a color scheme) the best results are

obtained by dirsctly

riving the red, green

and blue guns of a cdlor monitor with the
video signal from three boards, as in figure

3. An ordinary color
to accept separate col
nat be undertaken by

TV can be modified
r inputs. This should
anyone who lacks an

understanding of color TY and electronic

design. The alternati

e i3 to generate an

encoded composite color signal. An appli-

cation note available

rom Matrox gives de-

tails on a color encoder circuit.

Photographs

The photos accompanying this article
were generated by feeding a TV camera
cutput through a slow| scan analog vo digital

converter. The 3 bit

then fed to a 3 ca

digitized ocutput was
d ALT-256 graphics

system, The grey scale pictures were produced
by feeding the outputs of the three cards

to a 3 bit digital ta

inalog converter. The

resulting pictures have eight discrete grey
levels. The calor pictures were produced by
feeding the cutputs of the three cards to the
red, blue and green (RBG} inputs of an RBG

color monitor. The

resulting eight color

pistures are psevdocolored. This means that
a different ¢olar has bden assigned arbitrarily

to cach grey level in

the original picture.

Pseudocoloring 1s usdd in many ndustrial

and research applicati

{ons [ie: many NASA

space pictures are progessed this way).
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SUMMARY OF MTX-ALPHA

SOFTWARE PACKAGE

The MIX-ALPHA software package provides the user the full flex-
ibility of a software based intelligent terminal. The software package
has been written in 8080 assembly languege and will work with most of
the Matrox 2480 famlly of cards (MIX-2480, ALT-2480, MSBC-2480). MTX-
ALPHA has been designed explicitly to support easy and reliable modi-
fication to meet varying user requirements. The program occupies approx~
imately 3K of memory,

As supplied, the package will fully emulate the popular Lear
Siegler Inc., ADM-3A and Digical Equipment Corp. DECSCOPE ¥T-52 inter-
active dleplay terminels. 1In addition, line at a time and text block
input medes are available to provide the powerful text preparation fea-
tures of an intelligent terminal. More detall on the three basic input
modes is provided below: .

FULL DUPLEX MODE (FDX)

In this mode no processing Is performed on imput. For a typed
in character to appear on the display, it must be echced by the user pro-
gram. Characters are passed unaltered to the uger program as scon as they
are input, This mode mimics the operation of a dumb terminal or teletype.

HALF DUPLEX MODE (HDX)

Half duplex mode buffers characters as they are input until a
full line is typed. 4 £full line consists of either 80 characters or O
through 79 characters followed by a CR, ESC, or LF. Rubout will delete
the last character in the buffer (and on the screen), while aAU{contrel
U) wlll cancel the entire line, Once a line is complete, the buffar may
be passed on to the user program.

BLOCK MODE

In block mode, the user can generate an entire block of data using
all the editing capabllities of the intelligent terminal :system. By inputing
the XMIT (end of text) code {aD), all the data on the screen entered since
the last XMIT code is sent to the user program. Examples of edlting commands
include:

- Programmable wrap around or scroll

- Insertfdelete line

- Inaert/delete character

- Horlzontal and vertical tab

- Curgor motion and curser home commands

~ Programmable display line length.
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SUMMARY OF NTX-GRAFE
SOFTWARE PACKAGE

The MTX GRAPE software package is designed for use with the Matrox
ALT-256 graphics display. The package is configured asz a series of cail.lable
sub-routines, The MYX.GRAPH package occupies memory locationa 0104 tg O4FF
(Hex). The package incorporates the following features:
1. Veriable Resclution: The display reselution can be selecti*.ed to
be 256 x 256; 128 x 128; or &4 x 64: by software command.

2, Peoint Plot: Any arbitrary point can be displayed by spec:_lf)ring
X-¥ coordinates., Dot size depends on the resolution selegted,

3. Line Vector Graphics: Line can be drawn by specifying thé two
end points. ’

4. Alphsnymeric Display: A full ASCII character generationm toutine
is incorporated. Control characters are correctly interpreted.
Characters can be positioned anywhere on the screen.

5. Animation Synchronization: This feature allows the uaer to
generate animatien synchronization at line rate.

5. Color Option: The software package will support a 3 card:
color/grey scale system. . :

More detail on the above is contained in the MTX GRAPH user miénual,

A second program supplied is intended for demonstration pur-pa#s.
The program utilizes the MTX GRAPH sub-routinea to create a continuous:live
action graphics diaplay. '

The paper tapes are supplied in Imsai binary loader compatiblé format.
A listing of the loader and instructiona for its use are provided withithe manual.

The Tmsai loader should be used to load first MTX GRAPH and then the
demo program. Both must be co-resident to use the demonstration program. The
ALT=256 should be }mpered for address 10-13 (hex) and data bit D§. (jumpers
A2, 1, 5, 6§, 7 aet to §, Al set to 1. See manual P9.) Start the compyter at
location 0500 Hex. Sit baek and watch the show. The demonstration program
will pause whenever the data switches are set to 01 (hex). i

NOTE: O01d versions of the ALT-256 require the following hardqimre change
to work with thia software package: (unita shipped prior to Aug. 1/77}. Tie A3
and All pin 4 to =5V with jumper wires solderad divectly to the arework.

PRICE: #25,00 for MTX GRAPH manual plua binary paper tapes of MTX GRAPH
and deme program.
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GRAPHICS

COLOR fGRAY SCALE

APPLICATION NOTE
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GRAPHIC DISPLAY

by

B. MATIC and L. TROTTIER
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*MATROX products covered by Canadian and toreign patent and/or patent pending.
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MIX=256 GRAPHIC DISPLAY APPLICATION ROTES

INTRODUCTION

The MTX~256 is a single PC board which can be used for a variety of black
and white or color graphic aystems. Very low cost, versatilicy, high speed and
extreme simplicity in Interfacing in hardware and software makes the MTX-256 an
ideal solution for any uP or minicomputer application requiring a graphic display.

Each card has its cwn built-in TV sync generator. The sync generator can
also be synchronized to external TV sync signals. This feature is extremely use-
ful for applications requiring more than one bit per pixel {grey scale or color).
Mulriple cards are required for this application (up to 24 idencical cards),

Each card provides a number of video signals which can be used to drive a

TV menitor or TV set directly. Jumpers on the card allow conversion between
American and European TV standards.

Interfacing to a particular uP or minicomputer is very simple and requires a
ninimum of additiocnal hardware. Furthermore, a number of different versions of the
MTX-2536 are available which plug directly into some of the most popular computar
buses (Altair-Imsai, PDP-11, SBC—80 ). The MTX-512 family of graphics cards fea-
tures resolutions of 256 X 256; 256 X 512; 512 X 512 and 256 X 1024, Bus compati-
bilicy for the Digital Equipment PDP-11, LSI-11 and Intel SBC-B0 is featured.
Although written specifically for the MTX~256 card, the principles described in this
application note may be applied to all Matrox graphics products.

THEORY OF OPERATICON

The MIX-256 has four major functional blocks: The TV 5¥nC generator, Scan-—
ning circuitry, cursor and interface electronics, and a 65,536 X 1 internal refresh
wemory. {See Fig., 1).

The sync generator is formed of a crystal oscillator and a divider chain
which produces all timing signals for the menory scanning as well as horizontal
and vertical sync, The TV sync genetator can be programmed by jumpers for the
European or American TV standard.

The scanning circuitry consists of address wultiplexers which provide the
proper addreas, R/W and c¢leck signals required for the refresh memory.

The refresh mewory has 16 4K dynamic memories (4096, 16 pin) organized as a
65,536 X 1 bit wmemory.

The cursor control section consists of two 8 bit latch/up/down counters which
are loaded by the uP. The interface electronics incorporates an inatruction decoder
which determines the internal operation to be executed. The uP can load data inte
the MTX-256 without interference regardless of the pesition of the TV electron bean,
since the IV scan, dynamic memory refresh and write are internally synchronized.
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PIN ASSIGNMENT FOR STANDARD MTX-256%%2 (44 PTN CONNECTOR)

PIN

N
12
F
13
R
14
5

15

17

18

11

NAME
oo
n1
D2
D3
D4
D5
D6
Y

DBO

cs

R/W

READY

READY LOAD

M/5

COMMENT
SIGNALS FROM uP

Data Input bit @. Directly connected to the uF data bus.
Data input bit I.
Data input bit 2.
Data input bit 3.
Data input bit 4.
Data Input bit 5.
Date input bit 6.
Data input bit 7.
Befresh wemory video data bit input. Can be connected by
jumper to one of data bus bits. For a single MIX-256 is

normally connected to DO,

Chip select {(high), selects the MTX-256 in the uP address
space.

Chip select {low),
MTX-256 Address bit @.
MIX-256 Address bit 1.

Read/write pulse (low for write)

SIGNALS TO uP

Flag signal from MTX-256. Goes low during a write operation
(write dot) into location #. (3.3 usec max). Can be used
a5 a busy flag if required.

Flag signal output. Goes low during a write operation
{clear screen) inte location 3 (33 msec max). Can be used
as a busy flag if required.

CONTROL SIGNALS

Master/slave control input. When grounded, the MTX-256 wiil
become a master card and it will supply its internmal clock
and syne reset outputs to all other slave cards. When open
(high) the MTX-256 becomes a slave card and it will sccept
external comtrol signals. (M/$ must be grounded if only

one MIX-256 is used).
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PIN NAME CONTROL SIGNALS
B Dot Clock Bi~directional dot clock input/output (7 mwHz) (depends on

the M/S control input.}.

2 RESET H Bi-directional horizontal reset inputfoutput. (80 nsec
negative pulse which synchronizes horizontal counters
on z2ll slaves.

[ BESET ¥ Bi-directional vertical reset inputfoutput. (80 nsec
negative pulse which synchronizes vertical counters on
all slaves).

1 VE Vector plot enable input. When grounded emnables vector
plot. When high (open) disables wvector plet., Allows
user to use all 8 data bits as dot intensity/color if
vectoy plot is disabled.

STGNAL TO TV MONITOR (COMFOSITE)

8 Voo Composite video output. Can be directly connected to TV
monitor video input via V5 ohm cable.

SIGNALS TQ TV MONITOR (SEPARATED)

3 TTL VIDEQ Serial widec signal from refresh memory., (TTL level, high-
white, low-black). It can drive directly a TTL compatible
TV monitor video Input or it can be used as bit of wvideo
information in a color/grey scale system.

4 SH Horizontal sync (positive TTL pulse). It can be used Lo
drive the TV monitor horizontal deflection circult or it
can drive an MTX-1632S8L alphanumeric VRAM.

L 3V Vertical sync {positive TTL pulse). It can be used to

drive the TV monltor vertical deflectiom circuit or it can
drive an MIX-16325L YRAM.

ADDITIONAL VIDEC SIGRALS

10 BV Vertical blank cutput., This signal is low during vertical
retrace {about 3 msec.) It can be used as a flag for spe-
clal video effects. (dynamic animation, frame switching, etc) .

H ALPHA Alphanumeric TTL videc input from MTX-16325L. If used,
alphanumeric data from the MTX-16325L is superimposed on
the graphic picture. (Grounded when not used. Otherwise
gcreen will be blank).




PIN EAME POWER_SUPPLY
X,20 45V

E +12V
3,C GRD

The above pin assignments differ somewhat for the other cards in the Matrox
graphics family. Comsult ALT-256 and MTX-512 family data sheets for exact pin assign-
ments. (See Fig, 2,3, and 4 for typlcal MTX-256 interfaces to the B80B0O, 6800 and
HP 21XX computers),

WIXING ALPHANUMERIC AND GRAFPHIC VIDEQ

Certain applications require an alphanumeric text in addition to graphics.
This can be done in two ways.

By using software, the uP can plot characters from its ROM character generator
(part of the uP program). This methed allows great flexibility in character set, size
and position of text., However, it reguires a congiderable uP overhead {time and memory)
since a character has toc be plotted dot by dot, the method 1s mosr useful for gpecial
alphabets such as Chinese, Japanese, Arabic, etc. The Matrox 8080 based MTXGRAPH soft-
ware package already includes this capability.

The second method uses the MIX-16325L alphanumeric VRAM. The VRAM is slaved
to the MTX-256 and its video is added to the graphic video to produce a cembined gra-
phic and alphanumeric picture. {See Fig. 5). The MTX-256 can itself be slaved to the
MTZ-2480 texc display board (see Fig. 5A). The result is a powerful high resolution
graphics/alphanumeric display. Multiple graphic cards can be synched to a single 2480
for color/grey scale applications.

This method gives very fast writing and winimum uP overhead. The method 1s
limited to the extent that the character set and position screen position is fized.
The MTX-16325L must also be interfaced separately to the host computer system. (See
Fig, 6).

INTERFACING MULTIPLE MTX-256 CARDS TO A uF

Interfacing multiple MTX-256 to a uP is very similar to interfacing a single
MIX-256. The main difference is the way in which data is being written into the re-
fresh memory. There are three basic ways:

a}) All cards have the same chip select but the DDU (refresh memory data bit}
videc bit is ceonnected to different uP data bus bits for each card. This method allows
a single instruction load of all bits making up a single pixel. Data 1s written into
all cards simultanecusly. If the vector plot function is disabled, the 4MSE can be
used for DDO. This allows up to elght cards to share onme chip slect decoding.

b) Each card has a different chip select deccding. (DDO can be comnected to
the same data bus bit). This method allews the uP to write into each card independently
one at a time. The method can be useful for superimpostion of several images or for
video effects such as a background change or motion.
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Fig. 54 - MTX-16325L MTX-256 SYNCHRONIZATION
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) A combination of methods a) and b),

MASTER/SLAVE CONFIGURATION

When multiple cards are used, they have to be synchronized to a common set of
sync signals. This is easily accomplished by selecting one MTX-256 to be master and
all others as slaves (M/S control input).

The master card will supply three signals to all slaves: Dot clock, hoerizonral
and vertical reset., (Up to 23 cards can be directly driven by one master card). These
three lines are bi-directional input/output controiled by the M/S control input.

Flg. 7 shows an example of three cards in a Master/Slave configuration. (Note
that all three cards have & common chip select, but the DDC signals of each card go to
different data bus hits).

Each card generates one bit of video information which can be used to produce
a grey/scale or color video signal,

GREY/SCALE GRAPHIC SYSTEM

The eirguit in Fig, 7 can form the basis for an elght level grey scale system
when combined with the circuit in Fig., 8. Three bits of video informatrion are converted
to an analog voltage and horizontal and vertical syne is added to the resulting signal.
The circuit in Fig. 8 is satisfactory for up to three bits of video information, The
eireuit is basically a buffer amplifier which sums the TTL video signals from three
boards with different weights, Note that welghting resistors R1, ®2, and K3 can be
adjusted for the desired grey scale steps.

For more bits a digital to analog converter shoyld be used. (Fig. 9),

BRGB COLOR GRAFHIC SYSTEM

The simplest graphic color system can he obtained by producing three separate
video signals which then directly drive the Ted, green and blue guns of a2 color monitor.
RGB monitors have separate R, G, B inputs. Color monitors designed for an encoded
composite video signal can usually be modified to drive the guns directly. ({see fig,
10, 11.)

GENERATING & COMPOSITE COLOR GRAPHIC SYSTEM

The method for generating celor graphlcs described in the preceeding section
applies only to RGB monitors. RGB monitors are quite expensive. Most monitors and
TV sets are designed to accept a standard composite color signal and are less expen-
sive, While a standard monitor can be modified for RGCB operation, this 1s sometimes
quite difficult. 1t may be more practical to generate an encoded composita color
signal. %he circuits In figures 12 amd 14 illustrate how to do this,
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Note that color resolution 1s sacrificed to some extent by using an encoded
composite color aignal, due to bandwidth reductiom. The first step 1s to form the
standard ¥ (Luminance} R-Y and B-Y signals. (See Fig., 12?). The Y is generated
according to the formula Y = 59G + ,30R + .11B. The R-Y and B-Y signals are fed
to dual balanced modulators. The modulators are supplied with a 3.579545 mHz coler
subcarrier. The B-Y signal should have a burst flag pulse superimposed on it, The
summed output of the two balanced modulators is the chroma component of the compo—
site video signal. The addition of luminance plus sync cowmpletes the composite
coler signal. (See Fig. 13).

A detailed discussion of color televisian principles is beyond the mcope
of this application note. More information can be found in tumercus reference texts
such ag:

Color Television Fundamentals
M.5, Kiver
MeGraw Hill 1964

A compiete diagram for generating a composite color signal from RGB inputs
1s shown in Figure 14. Note that the entire color emcoding 15 deoe by one chips
the LM1889 from Natienal Semiconductor.

The circuit accepts 0-4 volt, R,G,B analog inputs and TTL level composite
sync and burst flag signals. The subcarrier input requires a 1-5V p—p signal at
the chroma subcarriers frequency of 3.579545 mHe.

Two outputs are previded: a standard composite color video signal and a
modulated RF signal. The latter can be fed directly via 75 Ohm cable to the cable
input of an ordinary coleor TV set.

The theory of operation of the color enceder is as follows., The red and
blue inputs are buffered, level shifted by QL and 2 and fed directly to pins 2
and 4 of the LM1889%. The luminance signal Y is formed by adding the weighted R,
G,B inputz in common bage atage Q3 and fed to pin 3 of the LMIS89. The chroma in-
put is phase shifted24i5 and fed to pins 1 and 18 of the LM1889, The LMI889 con~
tains dual balanced modulators which generate the R-Y and B-Y chroma signals using
the above inputs. MNote that the color burst 1s generated by fwpressing a negative
burst flag signal on pin 4,

Sync and luminance signals are added to the chroms signals thtough pine
13 and 12. The composite color video signal output at pin 11 is fed to common base
stage 7 and level shifted to drive emitter follower output driver (8.

Switch S1 selects either the composite video or RF output. The RF output
can be tuned to Channel 2 or 3 by adjusting C1 or the turns spacing of coil L1
{3 or &4 turns or regular solid wire, coil diameter around 3/8 inch).

To test cut the circult conmect all required input signals. Observe the
video ocutput on a scope, A signal similar to that of Fig. 13 should be observed
with the black level mut OV. Adjust Rl to null the subcarrier on the sync pertion
of the signal.
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For best results, the followlng points should be observed. The graphics cards
should be synchronized to an NTSC standaxrd celor syne generator. Syne and subcarrier
signals for the coler encoder should come from this sync generator. A monitor with
a video input is preferred to a TV ser., An RGB monitor gives best results where full
celor resolution is required (due to wider bandwidth than with the composite video
type monitor}.

SYNCERONIZING MTX-236 USING EXTERNAL PHASE LOCK LOOP

The MTX-256 built-in sync generator does not coaform to the NTSC standard for
broadcast #ideo signals. The built-in sync gemerator generates 262 lines per field
nen-interiaced in the American Standard versiomn. For broadeasting or video mixing
applications, the MTZ-256 can be externally synchronized. The MTX-256 must be ap—
erated at sither the WISC or PAL standard for best results with the color encoder
in Figure 14.

4 block dlagram for an external phase lock loop is given in Figure i6. The
dot clock 1s replaced by a VGO (voltage controlled oscillator). The VOO is controlled
by a phase comparator driven by the MTX-256 horizental sync and external horizontal
sync,’ This forms a phase locked loop synchronizing the horizontal scanning circuits
of the MTX-256 to extermal horizontal sync. The vertical sync circuits of the MIX-
256 are synchronized to a reset pulse derived from external vertical sync. A sche-
matic diagram implementing this approach is given in Figure 17.

All MTX-256 cards in an external sync system are jumpered as slaves. Ome
card is selected as a quasi-master and 1ts horlzontal sync sipnal 1s used as an in-
put for the PLL. The H reset signal is taken directly from U30 pin 6 of the quasi-
mester and fed via buffer U3-11 in the external sync circuit te all the H reset in-
puts of the graphics cards..

In the case where the MIX-256 is synchronized to an NTSC or FAL standard
interlaced syne generator, the composite video output (VDO pin 8) of the MTX-256
cannot be used directly. The TTIL video output of the MIX-256 should be mixed with
the EXTERWAL composite sync using a circuit simllar to Figure 8 or 9.

Alternatively the cemposite video circult built inte the MIX-256 can be used
for the same purpose but the internal composite sync has to be disconnected. (The
internal sync coming from pin 8 of A3l has to be discommected from R7 and the exter-
nal interlaced sync fed to R7). Composite video cutput VDO can then be used.

Gl varies the frequency of the VGO and should be adjusted for lockup of the
FLL. Gl and Rl adjust the horizontal centering &f the graphiecs video. The vertical
centering can be adjusted bycomnecting U5 to different taps off counter Ub. ({Digit-
ally controlled vertical delay.)

Note that the PLL VCO is sensitive to noise induced jitter, Follow good lay=-
out practices including short signal paths and proper grounding and power supply by-
passing.
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LIGHT PEN SYSTEM USING MTX-258

A varlety of low cost, extremely flexible 1ight pen graphic systems cam he
built using the MIX-256 and a simple inexpensive light pen. There are two ways a
light pen system can be built.

HARDWARE METHOD

Using the Dot clock and horizonral and vertical reset signals, a high
speed light pen system can be built which offers a minimum of uP overhead time and
fast data rate. (Fig, 18) X (9 bit) and ¥ (8 bit) counters track the position of
the electronic heam. When the light pen detects a white dot at its pesition, a
pulse 15 generated. This pulse stops the X and Y counters at the present dot ad—
dress and at the same time interrupts the uF. This method requires a fast light
pen (100 nsec for response time) due to the high dot frequency (7 mHz}.

SOFTWARE METHOD

Any low cost, low speed phototransistor or photodiode can be used as a light
pen if the raster is generated by the uP. The scanning speed is in effect controlled
by software. The uP selectively illuminates ome dot at a time and it checks the light
pen output to see if the sensor is in the fronc of that dot. The computer scans all
pessible screen positions until the position of the light pen is found. This method
requires a minimum of hardware and allows great flexibility in the scanning algorithm.

JUMPER OPTTIONS

Each MTE-256 can be programmed for American, FEuropean, or American Won—standard
configuration.

European and American Non-standard will produce & 256 X 256 dot raster with
agpect ratio 1:1 {same distance between two dofs in horlzontal and vertical direction).
The raster is positioned in the middle of the screen. The dot clock 1s 7.0536 mHz.
American standard produces a 256 X 240 (vertical dot raster with a 4:3 aspect ratio.
{The raster fills the entire screen). The dot clock is 5.5334 mHz.

Jumper Positions: for the MIX-256%%2 standard selectien (W1l - W23)
American Standard: (262 vertdieal lines; 60 Hz; 240 vertical video lines)

Jumpers in: W2 W& W6 W8 W1l W13 W15 W17 w13 W20 W23
Jumpers ocut: W1 W3 W5 WP WO Wi0 W12 W14 Wib W21l w22

American Won-Standard: (280 vertiecal lines; 60 Ez; 256 vertical video lines)

Jumpers in: W1 W& W5 W9 W10 W12 W14 W17 WLG W21 W22
Jumpers out: W2 W3 WE W7 WS W1l W13 W15 Wlb WiB W20 w23

European Standard: {312 1lines; 50 Hz; 256 videc lines)

Jumpers in: W1 W3 W5 W7 W1l W12 Wl4 Wlé W15 W20 W22
Jumpers ocut: W2 W& W6 WS WO WIO WI3 W15 Wl7 W15 W21 w23
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OTHER PRODUCTS AVAILABLE

The Matrox 512 graphics family incorporates the revolutionary new concept of a
variable resolution graphics on a single controller card. Any card in the 512 family
can be user programmed to produce a dot matrix of 256 X 256; 256 X 512; 512 X 512; or
256 X 1024 points. The variable resolution feature is possible because of the new
generation of compatible 16 pin 4K, BK and 16K dynamic RAM's, The resolution is changed
by simply plugging in the correct set of RAM's and a couple of PROM's, The first cards
in the 512 family are designed for the following buses: the Digital Equipment PDP=-11
(MDC); LSI-11 (MLSI) bus and the Intel SRC-80 (MSBC) bus. The manuals provide suffi-
cient data such that either card can be interfaced to any mini or micro computer.

Other important features of the 512 family include the ability to stack multiple
cards for color/grey scale applications, X-Y¥ addressing, single command erase, refresh
memory read, and scroll. A compatible 24 X 80 text display is avallable for the LSI-11
and SBC-80 buses. A complete software package is available for the MSBC-256 operated
in 256 X 256 resclution mode. Typical applications of the 256 and 512 family include
process contral systems, computer aided design, business and educational displays, med-
ical displays, curve plotting and image processing. The 512 cards can alsc be used to
make intelligent stand alone grephics terminals when combined with LSI-11 or SBC-80
mainframes.

A complete software package for 8080, 8085, and Z-B0 wicrocomputers for 256 X
236 resolution Matrox graphics controllers is available. These inciude specifically
the ALT-256 and MSBC-256 (5-100 bus and Intel 5BC-80 bus respectively) cards. The
software package features point and vector plot, software selectable resolution, alpha=-
numeric generation and animation synchronization. A similar software package for the
fuil range of resolutions will be avallable for 8080 and PDP-11 based systems in the
first quarter of '78.

The versatile Matrox graphics family can be used in virtually any application
where CRT graphies are required. The low cost of the family is a fraction of that of
competing systems.

Typical application areas include process control systems, computer aided de-
slgn, bueiness and educational displays, displays for research applications, curve
plotting, medical displays and image processing.

Matrox effers a complete line of alphanumeric and graphic display interfaces
for micro and minicomputers. We have a product for almost any application,
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INTRODUCTION:

RESOLUTION:
ACCESS TIME:
ERASE:

REFRESH MEMORY :
BUS:

[COLOR/GREY SCALE:

NIMENSTONS
POWER:
OUTPUTS :

SYNCERONLZATION:

TV STANDARD:
4

MONITOR:
REMOTE DISFLAY:
ATDRESSTNG:

X-Y PLOT MODR:

ERASE:

DISPLAY STATUS:

DOCUMENTATION:

WARRANTY :

SOFTWART :
ORDERING:

SPECIFICATIONS FOR ALT-256%%7 GRAPHIC DISPLAY INTERFACE

The ALT-256 low coat high resolution graphics interface can be used in

a wide range of applications. Typical examples range from video games
like electronic etch-az=sketch, to indusrrial uses such as computer image
procesaing., The unit has 4 times the resclution of other 5100 bus
graphiecs and Includes features such as expaneion for color/grey scale,
external sync capability, on card refresh memory and direct S100 bus com-
patibility. The ALT-256 is compatible with the ALT-2480 permirting a
powerful combined alphanumeric/graphic display.

256 X 256 dot raster,

3.4 usec, max fdot: each dot induvidnally addressed
Slongle instruction erases screem: 33 msec. max.
Buile-in on the card: 65,336 ¥ 1 bit memory

5100, plugs directly into Altalr-Imsal bu=z

Lo ko 24 bits/pizel (224 different ccolors eor grey levels/dot) by using
identizal multiple boards.

9” x 5‘1
8V, 600mA; 18V, 100m4; -18V, 10mA, on board regulaters

Composite video; 73 Dhm, x-tal comtrolled: TTL video, horizonrcal and
vwertical synes and blanks outputs.

Built-in TV gync generator (x-tal controlled). Free running or external
syne capability,

Arterican standard (262 vertical lines, 60 Hz; 240 vertical video lines)
4:3 aspect ratio; American Nom-standard (280 i1ines, 60 Hz; 256 video

el
[l

A
i

lines), horizen-al freq. = 16.8 KHz. (1:1 aspect ratin); Curopean (312, 50 H£
1:1 aspect ratio), Non-interlaced picture. Standard selectable on the board

Any standard TV monitor or modified TV set.
75 Ohm cable, up te 2,500 feet,; multiple monitors, up to 25 TV's.

Four output ports and one inpué port built-in. Port address selectable on
the boatd.

X ceovdinate foutput pert 1, B bit registor); ¥ coordinate (output port 2,
8 bit registor). Data port {ocutpul pert @, 8 bit registor). Outputting
data H'"P1l" to port H"P@" writes a white dot at the point addressed by the
¥ and Y registors. Writing data H"@@2 to port H"@9" writes a black dot.

Outputting data te port 3 will erase the screen. Data H"@#" will set all
bits to 8 {(black). Data H"#1" will set all birs to 1 {white.)

Available by reading Input port @. Data bit DO = graphic interface busy
flag; Pl = wertical blank.

12 page manual; complete description, circult schemacics and a test program.

Additional colar/grey scale application note available on request.

90 days parts and labor.

& compléte software package is available for $28.

Available directly from Matrox Electronic Systems Ltd., Montreal or from
franchised distributors. Speclf{y options desired. Delivery 2-4 weeks,

matfox
@ electronic rystems Itd.

27T9F BATFE AR MONTAFA! QU5 HIZ 15 CANADA
TE!  (Ar41 RI-GRIR nr 7001 1HE TELEX [5-B25857
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1. INTRODUCTION

WTKGHAFH is a complete graphles support software sulroutine package
for the Matrox ALT-256%%2 graphic display, It provides for inltialization,
screen erase, single point dlsplay and erase, endpeint vector line generation
and deletion, and character gencration and deletion. Total memory required
i= less than 1K (1024} bytes plus program steck. The standard package is
cenfigurad to be totally compatible with the 3080/Z80 Graphics Sofiwere
Protocel published in Byte magazine. Multiple board combinations
of ALT-25£%%2'5 can be supported up to a maximun of eight bits of color/grey

scale information.

1.1 Tisplay Coordinates

For greatest flexibility, all sulroutine Interfaces use standard
Cartesian Coordinates with the display occupying the first guadrant,
As shown in figure 1-1, the origln (X = 0, ¥ = 0) iz defined as the
aotton left point on the display, X increases in value to a maximum of
255 a% the right edge while Y wises %o 2 maximum of 255 at the Lop.
If the ALT-256%%2 1s jumpered for Anerican Standard scan (240 lines
displayed) the lowest Y eoerdinate displayed is 16 apd points with

¥ comrdinates from 0 to 1% cannot be seen.

1.2 Functions Provided

Seven subroutines are provided for user programs. They are;

INITS - Initialize the graphles software subsystem to standard defaults.
PAGE - Next page, i.e., erase the entire screen,

CURSOR (X,Y) - Position the cursor at the point X,Y.

4) DOT - Set the point (or points if in a lower resclution node}

L N
e i s

defined by the cursor to the currently szelected rolor.
5) LINE {X,Y)} - Set the "DOT"s along the line connecting the current
cursor posltion to the point X,Y to the currently sslected color.

Leave the cursor set to X,Y.




Figure 1-1 Standard Display Coordinate Systen
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£) C(HAR {VAL) - Display the character whose ASCTI value is VAL at
the current cursor position uaing the currently selected color,
Leave the curscr 2t the next character position. Control
characters provide for setting the current colar, selecting flxed
or proporticnal character spacing, setting "LOT =size, and all
carriage controls.

71 ANIMAT - Pause untll the start of the next vertical blanking peried.




2. USIRG MTXGRAFPH

The MTXGRAFH graphles support suilroutine package provides all of
the commonly used low level graphics routines. With its small size
and conprehensive, easily utillized routines, it will quickly become
an integral part of every yrogram you write that requlres graphics.
A3 an added benus, 1t is totally compatible with the graphles software
rrotocol standard published in Byte, allowing the use of all
applicatlons software that meets the standard regardless of what display

the original software was written for,

2.1 Loading and Calling Conventions

MTYGRAFH is loaded into memory locations 0LOM to OUFF(hex).

This provides a standard locatlon for the package regardless of memory
size. {A lower starting address is not uzed to avoid confllct with
monitors and programs which utillze thefirst 256 bytes of memory.)

The Tlrst twenty-one bytes (0104 to 0118 hex) are the entry points to
the different routines as indleated in table 2-1. Bxcept for the INITG
routine which overwrites registers H and L, the contents of all registers
and fTlags are preserved,

The routine INITC may be calied with the address of the first unuszed
memory location above the program in reglszter palr H,L to indicate
avallable space for refresh buffers. While Matrox displays do not require
this Information, 1t is nermally included for compatibility. The contents
of H and L are replaced by INITG with two bytes describing the display
being used (all other registers and flags are left undisturbed). The
format for these bytes iz given in figure 2-1. The available colars
and scale facter flelds in the H register describe the display when
maximum resclution mode i1s selected, the same flelds in the L register
describe the macdmum coleor selection mode.

The available colars field gilves the number of colors a point can
be written to other than white. If this field 1s gero, 1t means the




ROUTINE

INIT:
PAGE
OUREOR

LINE

ANTMAT

VECTOR ATIRESS

Table 2-1

{hex}

104
107
104
10D
110
113
116

MTZGRAPH Entry Vector Addresses

PARAMETERS

Returns display deserlption in H,L
Kone

H =X cooxdy L =¥ coord

Neone

H=2Xend coord: L =Y end coord
& = ASCIT value of character

None
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T T T T T 1 ¥ T ] 1
AT MRC.I()LS MRSCIF 2oL ; WCCOoLE MCSCLF
1 1 i 1 ] 1

D7 D6 D5 Dy D3 D2 D1 DO DY D6 Dy D+ D3 D2 Dl IO

MaXRD MAXCD

ANTH = 1 - Delay to start of vertical blanking.

+* 7 0 - Double buffered animation supported.
coL = 1 - Dimplay is in color.

0 - Ddisplay is black and white.
MRCOLS - Colors (grey shades) in MAXR mode.
MECOLS - Colors (grey shades) in MAXC mode.
256

MRSCLF " Display resolution in MAXR mode.
MOSOLF 256 in MAXO mode.

" Dlsplay resolution

Flgure 2-1 Display Paraneter Definitiens



only way to erase what has been wrltten is to page the display. The
secale factor f£ield indicates the physical size of display peoints in
standard coordinates, If the X and Y scale factors differ, the larger
of the two is used. For example, if a display has 6% lines with 100
points on each, the scale factor would be four, based on the Y axis
resolution. For the ATLT-256%%2, the scale facters are one and each
board 1s one Lit in the colars field.

The apimation and color fields apply to all display modes. Ef
the znimation field is one, then the display supports double buffered
animation. Since Matrox displays do not support building one display
scene while another is ddsplaying, thils field is mero. Therefore, ithe
ANIMAT routine is a delay until the start of vertical blanking to
permit synchronizing updates, The colorwa field is self-explanatory,
If one, the dlsplay is in color, otherwise it is black {grey) and white.
Yote that this field has no meaning 1f the number of available cclors

iz zero or one,

2.2 Display Controls

To the maxdimum extent posslble, MTXGRAPH emulates a standardized
dizplay device, This standard device displays 256 lines with 256 points
on each line. Each addressable point may be set to black, white, red,
yellew, green, cyan, blue, or magenta. That 1s, any of the eight
possible combinations of the three primary colors, A three board
system therefore is a hardware implementation of the ideal standard
display. While MTXGRAPH will support up to eight beards, it is
imprzctical fo use the (HAR routine for coler contrel with more than
four boards., Larger systems require direct manipulation of the eolor
byte (see scotion 4,1},

Powr standard display modes and one special mode sre implemented
{tatle 2-2)., Mode zero (MAUR) requests the maximum pessible resolution
while mode one (MAXC) requests the maximum cholce of ecleors. This allows

for displays which offer a trade-off between resolutlen and color selectlien.

For the ALT-256%%2 they are identical. Modes two (R128), three (REM),




MWEMOWIC ASCII

MAXR
MAXC
R128
Ré&H

RXXX

B3
HT

835k

S0
51

BLK
RED
ELU
MAG
GRI

NUL
S0H
STX
ETX
EQT

a5
HT

843585

50
31

DIE
Dol
oC2
063

NAK
SIN
ETB
ETX

G3

HEX

oo
01
02
a3
ab

08
09
OA
0B
oc
aD

OF
aF

10
11
12
13
14
15
16
17

18
to

1r

Table 2-2

STANDARD FUNCTION — SINGIE ALT-256%%2
DMsplay Mode Selection
Maximum resolution  256x256 B/

Maxinum colors 256x256 B

128 by 128 1282128 B

&t oy A flbl B

Undefined Blxtd DOT size with 256x256

vlacement resclution
Carriage Control
Packspace (optional) X =X - 6
Hor. Tab (eptional) X = (X + 32) WoD 32

Line Feed ¥=Y-8
Vert., Tab (opticnal) ¥ = (Y MOD 32) - 8
Forn Feed ¥=0; ¥ =-6
Carriage Return i=0

Character Spacing
Undefined Fixed
Undefined Proportional

Current Golor Selection

Black Black
Red White
Blue White
Magenta Whlte
Green White
Yellow Whilte
Cyan White
White White
Eight White
optional
colars

Control Character Functions



and four (RXXX) provide the ability to deliberately select larger slze
"DOT"s, As 1s Implied by the mnemonies, R128 is 128 by 128 resolutlon
with four points in each "DOT" and R&Y4 is &4 by B4 resolution with
sixteen polnts in each "DOT"., ERXXX conbines the &4 by 64 "DOT" size
with full 256 by 256 dot placement resclution. This 1s a nonstandard
mode and characters generated 1n thls mode are wireadable, All modes
use the full 256 by 256 coordinate system with modes R128 and Rél
ignoring the low order bit and two bitz respectively, Cursor position
is not maintained when shifting to or from modes R64 or R128, (Note
that the stendard does net require the cursor to be malntained with
any display mode change.}

To enhance the readabllity of textual cutput, a cholce between
fixed znd proportional character spacing is provided. Default mode
(sot by INITG) iz propertional spacing. This provides a higher character
density while actually yromoting leglbllity, Idke a newspaper, narrow
characters use less space than normal while wide characters take more,
Fixed character spaclng requires every character to use the maximum
width, but also results in vertical alignment of the characters in
earch line. This is particularly beneficial when using the display
as a TV typewrlter.

Most of the carriage controls are self-explanatory, however,
some of them do have nenstandard effects, Backspace backs up the
width of a maximum width character. Consequently it is not generally
ugeable when in proportiocnal spacing mode. Simllarly, horizontal tab
stops do not mateh character spaclng in either mode. Tabs are set at
even multiples of thirty-twe "DOT"s across the sereen. Finally, form-
feed docs miot erase the sereen but only homes the cursor to the upper
left character position.

As hinted earlier, there are sixteen controls for setting the
current e¢olor, one for each of a maximum of sixteen colors. The first
elght are the defined standards, the second eight are user asslgned.
The standard colors are arranged so that regardless of the number of
boards implemented, at least one wlll be set for any color other than
black (see section £.1).
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3. SUBROUTIRE DESCRIPTIONS
3.1 INITG
IHLD "FIRST-FREE | ;Refresh buffer area {ignored)
CALT, INTTG
MOY [MaxcD], = 1Save display description
Moy [(Ma¥RD], H

The INITG routine serves several funciions, As an ald to the

user, the display software is inltialized to the standard configuration:
the cursor is positicmed 2t X = 0, ¥ = 0; the eurrent color is set to
white; the display 1s cleared; proportional character spacing is selected:
ané the display mode iz set for maximum resclution {mode 0). All specizl
optlons are disabled so that general purpose programs do not need to know
about them to function correctly. Because this routine performs all
initizlization functions required by the other display routines, it must
be called before any other graphics package routines are used, INTTG
also retwrns the display parameters in reglster pair H,L. The interpret-
ation of these parameters iz described in section 2,1, INITG is the only
routine which returns any values to the calling program.

3.2 PAGE
CALL PAGE
The PAGE routine clears the display sereen. No other changes are
made to the state of the display. In particular, the curser is not
moved, the current color is not changed and the display mode iz unaffected,

3.3 CURSOR
Mov H1,[x]
Moy L,LY]
CALL CURSOR

The CURSOR routine resets the software display cursor to a particular
rolnt on the screen. Thls establishes the atarting location for routines
LOT, LIFE, and CHAR., <Coordinates are always interpreted using the Tull
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Z5G by 256 coordinate system regardless of the resclution in use,

Wwhen in a2 lower resolution mode, the low order bits of the pesltlon
requesied are ignored. For example, when in 128 by 128 resolution mode
(mode 2}, the pelnts (8,4}, (8,5), (9,4), and (9,5) will all be inter-
preted as the same "DOT" (the low order blt in each cocrdinate has no
effect). When changing betwsen display modes, cursor pesiiion is not
always maintained by the sraphics package, To avold errcheocus results,
2ll changes to display mode should be followed by a cursor posltioning
commard,

3.4 DOT
CALL DOT
The DOT routine sets the display point{s) indicated by the cursor
to the currently zelected coler, This results in several points being
written to forn each det when in lower resclution modes. For example, !
16 hardéwsrc points are affected for every "DOT" when in &4 hy 64 !

resclutlion mode,

3,5 LINE
MoV H, XF] +X coord of destination
MOV L, YF] +¥ coord of destination
CALL LINE

The LINE routine generates the line comnecting the point defined by
the cursor to the point whose coordinates are in H and L. Both endpoints
are included in the line. A line of gzere length therefore ls eguivalent
to & call to DOT. Wwhen erasing or otherwige changing the color of an
existingiine, care must be exerclssd as the "DOT"s making up the line

from X, ,¥, to X,,Y

0¥ zeis may not be the same "DOT"s used when the line is
drawn from X ,Y2

5 to X),¥y.
cocrdinates specified in H,L.

The cursor is left positioned at the

3.6 CHAR
MOV A,[vaL] +ASCII character
CALL CHAR
The CHAR Toutine provides the capabillty to display alphanumeric,




1=
vl

as Wwel: asz graphical data. Centrol characters provide for cursor
pesitioning and contrel over display mede, spacing mode, and current
color as discussed in seotion 2.2. Control charactcors not recognized
are ignored., Note that form feed only positions the cursoxr, i1 does
not srasc the screen.

Chezraciers are positioned so that the ocursor defines the lower
eft correr of a standard character (characters with descenders will
extend belew the cursor positien). The cursor is left positioned ai
the nzxt chezracter position. No check is made to detect characters
off tha edge of the screen., Parity is ignored. Lowsr case characters

are converted to upper case.

3.7 ANIMAT
CALL ANTHMAT

The ANTMAT routine provides for flicker free changes in the display
by permitting the user to synchronize refresh buffer updates with the
ver+tical blanking perlod. Each call to ANTMAT results in a delay until
the start of the next vertical blanking period. Upon retwn fren a
call to ANIMAT, the caller is gusranteed a full vertieal blanking period
to make any desired dlsclay changes. Note that the standard's ANZIMAT
allows for double buffering, To write totally compatible software
requires cxamination of the animation support bit reiwrned by INITG
to determine the animation mode supperted by the particular display.
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%, AVATLABLIE USER ADJUSTHMENTS

The software as supplied assuncs a single ALT-256%%2 strapped for
I/0 ports 10 thru 13(hex) and responding to data blt @, The following
modifications to the code allow custonizing the graphics package fo
sult individual requiremenis. Before maklng any changes, be sure to
verify that the sofiware {check peper tape label) and the patch iabls

(tatle 4-1) version numbers correspend,

i1l Maltiboard Systems

Az mentloned previously, the basiec package will support systems
with up to sight ALT-256%%2 boards slaved in sync, as long as they all
chare the same I/0 port addresses. To permit general purpose applications
programs to fully utilize the additional capzbility, it is recommended
that the fwo bytes of display parameters returned bty INITG be medified
to accurately reflect the hardware avatlable.

Tac posltions of the various fielde in the display description bytes
are defined in figure 2-1. The fields whicﬁ nermally need modlfication
are the color/EW bit and the avallable colors fields. If the systen
implenented is a color system, bit ¥ {the higher order Bit) of location
MAXCD should be set to one. Regardless of whether the implemeniaticn
iz eolor or grey scale, set bits 3 and 4 of both MAXCD and MAXRD to one
for a two board systenm, bits 3, %, and 5 to one for a three board system,
and bits 3, 4, 5, and 6 to one for a four or more board system. Except
for the high order bit, MAXCD and MAXRD shouid be ldenticzal. For example,
a three board full color system would have MAXOD equal to B9(hex) and
MAXED equal to 39(hex).

For two board systens, the hardware should be strapped so that one
boerd responds to data bit 1 and the cother to data bit 2. For best
results with color systens, board 2 should be the complementary color
for board 1. PFor grey scale applicetlons, bit 2 is the high crder bit,

For three beard gystoms, the boards should be strapped to bits 3,

4, and 5. The standard assumes board 3 1s red, board 4 is blue, and




Name

MAXCD
FAXRD
ANTWRN
COLORS
COLOR

HTRO

MTRX

MIRY

MIRE

_DHCL- O4DO
_O4F3
U135, 0171,
_018p, 01%4,
0198, D1AZ,
_O1BA, 0397,
05CE,_03D03
_0168:_0185,
0198, Q1B1,
_0393
_016Cs_ 0184,
039l QLOF,
_D1B7, 0388
NG

Tzble 4.1 Paich Addresses for MTXGRAFH Version

Original Contents

{hex)
09
0%
00
See Table 4,2
Yarlable

10

11

12

13

14
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board 5 is green. Grey scale will be linear if beard 5 is twlce as
bright as boar2 4 which is twice as bright as board 3. {Hpard numbers
refer to the data bit the board is connected te, not the number of
boards in the system.)

4 fourth beard would be strapped to data bit 6 in a grey scale
system. For color usc, thers is ne preferred position. The values
of each data bit for each of the sixteen selectable colars/grey
shades 1s given in table 4-2, If different bit patterns are requirsd,
the lookup table COLORS nay be altered as required. The first entyry
(black] is not required to be zerc by the software, however, & non-
zere value would result in black and clear screen using different colors.

To make maximum use of more than fowr boards, it ls necessary to
directly manipulate the color byte at locatlen COLOR. However, this
does reduce the hardwarc and software independence gained by using
MIXCRAFH, In particular, COLOR is not a guaranteed location and may
changse 1n future releases of MIKGRAPH.

4.2 Animatlon Warning Message

Az a service to users of general appliestions software which
sohetimes uiillizes double buffered animation without flrst checking
for itz availability, the routlne ANIMAT displays a warming message
the first time it is called after initialization, If this warning
is objectionable, it may be eliminated by changing location ANIWRN
frem 00 to FFP{hex}.

4.3 Changing I/0 Port Assignments

MTXGRAPH is normally supplied to use 1/0 ports 10, 11, 12, and
13{hex). If thls confllets with your system conflgumration, it is
necessary to change all the IN and OUT commands in the package. All
the addresses listed in table 4-1 under MTRO sbuld be modifled to
contain the I/0 port number actually asslgned to the ALT-256%%2(s)
eomtrol port. Similarly, all locations under MTRX get the new X
cursor port, those under MIRY get the Y cursor port and those
under MTRE get the page set port. '
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ARG TO  STD DATA BIT 1 8D 2 BDS 3 BDS b EDS
CHAR COLOR 76 54 3210 =11 0oL By CoL =)
{hex) note 1 note 2 note 3 note 4 note 5 note £
10 Bk ©0000 0000 Wk PBlk Bk Blk Bk  Elk
11 Bed 1000 1011 Whi G5 Red G2 Red 51
12 Blu 1001 0011 ¥ni G5 Red Gk Blu G2
13 Mag 1003 1011 ¥hi 083 Red  G6 Fag = G3
14 Grn 1020 0101 wWwi G10 Cyn GE Grn ol
15 Yel 1010 11901 whi Glo yn G1lo Yel G5
1¢ fym 2pl2 0101 wWhi 610 trn Gl2 Cyn  Gb
17 Whi 1011 2111 Whl Khi  Whi  Whl  Whi GV
18 - 0l0co 0101 Whi 510 Cyn  Blk Bk a8
13 - 0100 1101 Wh G1o Gm G2 Red Go
1a - 0101 0101 Whi G0 Cyn G4 Blu GLO
ik - 0101 1101 Whi G10 G G& Mag  GLL
1c - 0110 00211 Whi G5 Red  GB Grn Q12
b - 0110 1011 Whi G5 Red G1o Tel G13
1E - 0111 0011 Wni G5 - Red  glz cyn  Glh
1F - 0111 1111 whi Wwhi  whi Wwhi  Whi Whi

notes: 1) Single bozrd respording to data bit 0.
2) Grer 5 on blt 1; Grey 10 on bit 2,
3) Red on bit 1; Cyan on kit 2.
W) Grey 2 on bit 3y Grey 4 on bit 4y Grey 8 on bit 5.
5) Red on bit 3; Blue on bit 4; Green on bit 5.
€} Grey 1 on bit 3; srey 2 on bit 4; Grey & on Blt 5; Grey 8 on bit &,

Table 4-2 tolor/Grey Scale Assignmenta



5. SAMILE USER PROGRAM

The demenstration program provided with the package is mord

than

Just a hardware checkout test, It also illustrates how to use the

various graphics subroutines and take full advantage of whateven

capabilities the dlsplay system hardware has to offer. In additlcn,

it Ilndicates some of the techniques useful when writing general purpose

wrograms desigred to use with any display meeting the sofiware mrotoecal

standard,

6. LOADING & RUNNING MTX GRAPH
WITH DEMD PROGRAM

The MTE GRAPH software package is designed for use with Matfox

ALT-256 graphics display. The package 1z configured as a series

of

callable sub-routines. The MTX GRAPH package occupies memory lobations

0104 to O4FF.

4 second program supplied is intended for demonstration PUrposes.

The program utilizes the MTX GRAPH sub-routines to create a confinuous

live action graphics display,

The tapes are supplied in Imsai binary loader compatible format. A

listing of the lodder and instructions for its use are given in $Section 7.

The Imgai loader should be used to load first MTX GRAPH and

demo program. Both must be co-resfdent to use the demonstration

then the

program,

The ALT-256 should be jumpered for address 10-13 (hex) and data hit DH.

(fumper A2, 3, 5, 6, 7 set to @, A4 set to 1. See manual PFg9), St
computer at location 0500 Hex. S$it back and watch the show. The
stration program will pause whenever the dot switches are set to

NOTE: 014 vergions of the ALT~256 require the following hat
change to work with this software package: (units shipped prior ¢
Tie A3 and All pin 4 to 45V with jumper wires soldered directly ¢
artwork.

[aTt the
demon -

01 (hex}.
rdware

o Aug. 1/77)
o the
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7 - USTYG THE IMSAT BINARY LOABER

To use this loader, first key it in, startinig at location 1000H.
Then mount the tape in the reader on the teletype, set the address switches
to 1000H, then press 'stop', 'reset', 'examine', and "run' (i.e, start the
program at 1000H), Then start the teletype reader. NOTE: for-reasons of
brevity, this loader does not check the checksum on the tape.

A detailed listing of the Tmsal loader is attached. An abbreviated
list in straight hex code is given below. The original Imsai code is for a
USART chip at ports 02 and 03 hex. A second abbreviated listing is given
for a UART at port 00 and 0] hex. The code may be modiffed by the user for
the port addreasing of his serial interface.

For USART at ports 02 - 03, Normal Imsal Loader.

id@p 3E CE D3 3 3E 17 D3 @3 3E 11 DI #2 31 67 1B CD
1818 51 14 FE 3A C2 @F 1 CD 37 18 B7 CA 36 1§ 47 CD
928 37 19 67 €D 37 14 6F CD 37 18 CD 37 1§ 77 23 @5
1932 c2 2a 1§ C3 ¢F 19 76 CD 44 1¢ 87 S7 87 B7 57 CD
1949 44 19 B2 C% CD S1 18 FE 3A FA 4E 18 C6 A9 K6 @F
1@

1954 cS DB @#3 E6 @2 ca 51 DB @§2 E& 7F C9
For VART at port 00 - 01, Médified Imsai Loader

P98 d¢ o8 @f PP 9 d¢ p@
1¢19 51 1§ FE 3a C2 OF 14
1g28 37 14 67 ©p 37 18 6F
1#38 c2 2a 14 a3 OFr 19 76
1848 44 1§ B2 €9 cb 51 14
1954 5 DB @@ E6 #1 ¢z 51

o9 @@ o2 ¢¢ 31 67 1P CD
37 18 BY CA 3% 18 47 D
37 18 ¢cp 37 14 77 23 @5
44 14 87 87 87 87 57 CD
34 PA 4 14 C6 B9 EE §F
DB @1 E6 7F C9

=9888%




0080

oogz
0603
ooz
0011

1000
1002
1004
1008
1008
1o0a
100C

100F
1¢12
1014
1017
1014
1018
LO1E
101F
1022
1023
5026
1027

1323
162D
10Q2E
102F
1030
1033

JECE
D303
3EL17
0303
3E11
D302
316714

CD5110
FEJA

C2QF)0
Cpa71o0

crizlo

CcDivlo
77
23
05
C22a10
C30F10

Mr omr hE R RE R wT mE WE W R W ma M4

IMSATI 8080

Self-Contained System

Asgembler
Revision 1

-]19=

*** SCS LOADER REV 1, #*¥#

TC USE THIS LOADER, FIRST KEY IT IN, STARTING

AT LOCATION 1000H. THEN MOUNT THE TAPE IN THE READER
ON THE TELETYPE, SET THE ADDRESS SWITCHES T0O 1000H,
THEN PRESS °'STOP', 'RESET', 'EXAMINE', AND 'RUN'.

THE TELETYPE READER SHOULD START AUTOMATICALLY.

NOTE: FOR REASONS OF BREVITY, THIS LOADER DOES NOT
CHECK THE CHECKSUMS ON THE TAPE.

ORG 1000H
TTY EQU 2 ;TELETYPE DATA PORT
TTS EQU 3 ;TETELYPE STATUS PORT
TTR EQU 2 ;TELETYPE READY BIT
RON = EQU L1H +READER ON BIT
; THE LOADER BEGINS HERE
LOAD: MVI A,O0CEH ;GET MODE COMMAND
cuT 15 ;ISSUE IT
MVI A, 174 :GET COMMAND
our TTS ;ISSUE IT
MVi A, RON ;GET 'X~ON' CHAR
our Y ; START THE READER
LXI 6,PEND+10 ;SET UP THE STACK
: GO THROUGH THIS LOOP ONCE FOR EACH RECORD
LOOPl: CALL INCH ;GET A CHARACTER
crpt et ;IS IT & COLON
JNZ LOOP1 ;WALT FOR COLOM
CALL GETBT ;CET THE COUNT
ORA A ;SET FLAGS
Jz EQF ;BRANCH IF EOF RECORD
MOV B,A sELSE, PUT COUNT [NTO B REG
CALL GETBT ;GET HI BYTE OF ADDR
MOV H,A ; INTO H
CALL GETBT ;GET LO BYTE OF ADDRESS
MOV L,A ; INTO L
CALL GETBT ;GET TYPE BYTE AND IGNORE
; GO THROUGH THLS LOOP ONCE FOR FACH DATA BYTE IN
; A RECORD
LOOP2: CALL GETBT ;GET A DATA BYTE
MOV M, A ;STORE IT
INX H ;BUMP ADDRESS
DCR B ;DECREMENT COUNT
JINZ LOOP2 ;DO IT AGAIN
JME LOOP1 ;60 GET WNEXT RECORD



-20-

1036

1037
1034
1o03B
103C
163D
103E
L03F
1042
1043

1044
1047
104%
104C
104E
1050

1051
10513
1055
1058
1054
105C

105D
0o00

CD4410
87
87
87
67
57
CD4410
B2
co

CD5110
FE3A
FA4ELlQ
C600
EGOF
co

DEQ3
E602
CAS110
DBO2
EB6TF

IMSAI 8080
Self-Contained System
Assembler

‘Revision 1

OF: HLT

E
i
i THIS ROUTINE READS TWQ CHARBCTERS FROM

; THE TAPE, AND ASSEMBLES THEM INTC A BYTE, WHICH
; 18 RETURNED IN THE A REGISTER

i

G

ETBT: CALL INDIG ;GET A DIGITL

ADD A sSHIPT [T ONE BIT
ADD & ; TWO BITS

ADD A ; THREE BITS
ADD A ; AND FOUR BITS
MOV D,A iSAVE IT IN D

CALL INDIG  ;GET ANOTHER DIG[T
ORA D ;OR [N LAST DIGIT
RET :AND RETURN

THIS ROUTINE READS A HEX DIGIT FROM THE
TAPE., NOTE THAT IT DOES NO VALIDITY CHECKING.

-y o m

BDLG: CALL INCH ;GET A CHAR FROM THE TAPE
CPI T4l ;CHECE FOR NUMERIC
JM IND] :SKLP IF NUMERIC
ADI 9 :ELSE FUDGE, SO 'A'-'F' => 4A -
INDl:  ANI OFH sMASE OFF LO 4 BITS ;
RET ;AND RETURN ;
; THIS ROUTIEN READS A CHARACTER FROM THE TELETYPE
; PAPER TAPE READER
IHCH: IH TTS ;GET TELETYPE STATUS i
ANT TTR ; WALT TILL READY
JB INCH g
IN TTY ;GET THE CHAR |
AN1 IFH ;KILL THE PARITY BIT :
RET
PEND EQU $

END




B504

2194
aar
g18a
aiop
a0
a1
#l16

BE1D
8811
B 5
P14
f21é
poie
anla
2al?

afel
s3eg
2d04
aoea
asta

agea
enl
ena2
0]
2904

asos
e
B50&
2509

312099
212E8%
CDOapgl
222808

248GPD. PRI*+*

jﬁnGE al-

GRAPHICS PACKAGE DEMONSTRATION PROGRAM

<™

AUG 25.1977

JONES

JSTART AFTER GRAPHICS PACKAGE

OF GRAPHICS PACKAGE ENTRY POINTS

JDELETE
#RED
JYELLOW
}GREEN
JICYAN
JBLUE
IMAGENTA
JIWHITE

(ASSUMES SMHZ CLOCK)

JHALF A SEC

INAXIMUM RESOLUTION
JHAXIMUM COLOR CHOICE
3128 BY 128

164 BY 64

FIVHO XNOVS

Hs STACK+1 15T FREE LOC
JGET THE DISPLAY GOING

H

3 VERSION 2.06M

H

: COPYRIGHT L1977

H DR+ VINCENT C.

¥ 11817 BENNINGTON AVE

H KANSAS CITY MO 64132

H
ORG SPEH

3

JDEFININTION

3
ivira Eav 1844
PAGE EaV 1B7TH
CURSOR EQU 1848
Dot EAU 18DH
LINE EaU L1881
CHAR EQU 113K
ANIMAT EQU 116K

H

¥ AND STANDARD COLORS

F
BLX EQU 18H
RED EeU 1iH”
YEL EQU 1SH'
GRN EQY 14K
CYN EQU 16H
BLU EQU 18
MAG EQU 13H
WHI EQU 1 TR

1

H AND TIMES FOR PAUSE

3
HALF EQU 1
ONE EAU ]
TWO EQu &
FIVE EQU BAH
TEN EQU i 4H

¥

3 AND DISPLAY MODES

3
MAXR EQU 8981
MAXC i+ i) elH
RiZS EQU 82H
R6A EQQ 23K
RXXX EQU 84H

H

] HERE STARTS THE ACTUAL PROGRAM

3

DEM O3 LX1 SP» STACK JINIT STACK
LXI
CALL INITG
SHLD MAXCD

L]

JSAVE DISPLAY PARAMETERS



854C
#59E
8511
8514
2517
251a
51D
#522
@523
2526
esR9
p52cC
BSeF
#8538
2535
8537
A53A
BS3C
#53F
g542
2543
8544
9545
as46
2547
8548
@54B
RS5aC
2S4D
as5se
8551
2552
#4555
#5356
#5557
2554
a55B
#55C
B55F
2562
9564
8567
2568
8569
B56A
256p
#s6C
856D
8578
572

8575
6578

2574

3E83
cp13e1
212444
Chaadl
218807
coaie?
218034
CDBAR)
e1cT07
co9tazr
213CaC
Chaae:
210297
cnoler
2685
CDALOT
JEP@
CDi1381
g1Frep
58

79

92

SF

62

63
CoeaAdl
61

6A
colpatl
63

69
CDigal
3]

1]
coipel
62

68
coiopl
3a2C08
E6B T
C26885
ac

17

17

17

k2

57
D2A3@S
@614
Chate?

Coital
JESY

CD1a#!

23 3GPD PRN S & =PAGE B2~
3DEMO #13 HIGH RESOLUTION LINE DEMO
¥
DEM1: MYVI ArRES 3164 BY 64 MODE
CALL CHAR
LXI1 Hse A48 4H IPUT UP LOGO
CALL CURSOR
LXxl Hs STRS® IMATROX
CALL STRING
LXI Hs J48AH
CALL CURSOR
LXI HsSTREL JGRAPHICS
CALL STRING
LI K- 3CSCH
CALL CURSOR
Lx1 Hs STRE2 ISYSTEMS
CALL STRING
MVL Bs S JLET PECPLE READ 1T
CALL PAUSE
MyI AsMAXR ISHIFT TO MAX RES
CALL CHAR
LXI B.BOFFH JEXTREMES OF DISPLAY
MoV D+sB D = CURRENT STEP
DEMDI: MOV AL JE » MAX-CURRENT
SuUB D .
Moy E:sh
Hov WD ISTARTING POINT
MOV L+B 3 IS D9
CALL CURSOR ’
MOV HaC :TO 255%5.D
MoV L+ D
Call L INE
noy H: E ITO 255-D,255%
MOV L. N
CALL LINE
MOV H+B 3IT0 B 255-D
MOV L+E -
CALL LINE
nov Hs D FAND FINALLY
Moy L+B ¥ BACK TO D.#@
CALL LINE
LDA MAXRD JDETERMINE NEXT D
AN1 B7TH | JWIDTH OF A POINT
JNZ 2EMi12 IMAKE SURE AT LEAST ONE
INR A
DEM12: RAL IMOVE 8 DISPLAY POINTS
RAL
RAL
ADD D D = D+RES* B
MOV Ds A
JNC DEMO1 IMQRE TO GO
Mvi Bs TEN

CaLL PAUSE JSHOV IT COFF A BIT

i
JDEMQ #2:
F;

SHOW OFF CHARACTER SET

CaLl PAGE

MV1

AsR64 JUSE BIGGEST CHARACTERS POSSIBLE

GALL CHAR




as7o
257F
2581
asag
4585
8587
258A
4580
AS8E
2591
2592
A5%9a
2595
asss
2599
a5%B
as9¢C
959F
BSAG
2543
8545
25A8
#5A9
5l
B5AF
a5E2
3113
eses
#5388
95BE
95C1
#5Ca
B5C7
85CA
RSCP
509
ash3
a5Ds
a5ps

asDB
#5DD
#SE®
#5E3
A5ES
#5E9
#5EC
85EF
A5F1
@5F3
#5F6
Lz
a5FA
85FD
@5FF
ped2
2605

RE27
3E19

[ 3]
cp134a1
geza
21EBPS
CDaAaRl
78

CDl 3%l
JE2@
84

67
D29Fes

@D
F27F@s
CDa78l
2]Ca4D
CDRAR1
218206
covtaT
218869
CDBAB]
210428
CoeIe7
21aa4D
Coaagil
211508
cLoieT
0614
ChaLte?y
CoeTal

AE@3
cpiam)
£1985C
CDRASL
21DDE7
cD9187
JAZBAE
E670
2E11
CAl 996
oELT
E648
CAFFE5
PELF
217458
CDand}
3A2B08

DEM2:

DEM2D:

DEM2L 2

DEM221:

H

29GP0 PRN* %% -PAGE 83~

MV
MUy
ADD
CALL
MVl
Lx1
CALL
»ov
CALL
MVI
ADD
Mov
JNC
MoV
31 |
MOV
JC
INR
JMP
MUI
CALL
DCR
JPr
CALL
LXl
CALL
LX1
GALL
L¥x1
CaLL
LX1
CALL
LXI
CALL
LXI
CALL
L'
CALL
CALL

SDEMD #3132

3

DEM3IX1s

L L
CALL
LX1
CALL
LX1
CALL
LDA
AN1
113 ]
JZ
MVI
AN]
¥z
Mvi
LXI
CALL
LDA

Ca? ZINIT COLOR COUNTER
A+BLK JSTART OUT WHITE

¢

CHAR

Bo' JFIRST CHAR IS °*BLANK'
HeBB8ESH JUPPER LEFT CORNER -
CURSOR JPOSITION CHARACTER

AsB $ AND DISPLAY 1T

CHAR .

As20H  SMOVE OVER TO NEXT POSITION
H

He

DEM21 JPAST END OF LINE?
AsL IMOVE DOWN TO NEXT
284

LsA

DEM22 JDONE IF OFF BOTTOM
B INEXT CHARACTER
DEMER

B»ONE  SLOOK AT IT A BIT
PAUSE  ZAREN'T THEY PRETTY?

c FTRY A NEV COLOR

DEMZ 360 DNTIL ERASE

PAGE JJUST IN CASE A TEK 4a01!®

M+ ADCOH SMUST BE IN R&A AT THIS POINT
CURSOR .

Hs STRES J'LARGE' + SHIFT TO MAXR
STRING = -

Hs 6 98BN

CURSOR

M. STRST 3°AND SMALL® + SHIFT T0 Ri28
STRING - -

Hs ADAGH

CURSOR

Hs STRAE 5 CHARACTERS'

STRING ~ -

B.TEN  JLET THAT SOAK IN

PAUSE } FOR A VHILE

PAGE JCLEAR FOR MNEXT DEMO

FULL COLOR CONTROL

AsR64 JLARGE LABELS

CHAR

H, 5C98H

CURSOR

H,STRA3 J'FULL' + COLOR SELECT
STRING - -

MAXCD  JCOLOR CHOICE AVAILABLE?
T0H 32 OR MGRE?

CoBLK*1l JASSUME NOT

DEM3X  31G00D ASSUMPTION

CeWHI JASSUME & COLOR

ABH FMORE THAN §7

PEM3X]1 3 NO. GOOD ASSIMPTION
C+BLK+15 1460 FOR 16 COLORS

Hs 5074H

CURSOR

MAXCD JCOLOR OR MONOCHROME?



a9
B60A -
de8p
g618
2612
B&16
asls
#61¢C
861rF
a62e
#62s
Bés27
2529
geet
PE2D
f62F
#63e
9632
#6223
8634
J635
#6238
8638
963E
asag
p6al
#6444
8645
2648
B6aA%
gaan
$6AE
2651
A653
D&E56
8639
2658
F65E
#661
4664
666
2669
f66h
B668
B6¢D
L1 ¥/
9671
672
2675
9678
B67A
61D
0677
2681
3684
1687
#e68A
848D
pesr

EGSE
CRia3se
21EEQ7
Cll1606
RI1E3RTY
CDRINT
21583C
CDag!
2IFS8T
€¢De187
1689
3ER1
CD13g1
9
26FF
Th
ESIF
17

17

6F
CDAAR!
219308
chleal
2EFF
67
coipet
14
CAD786
1A
TEAS
DAGASS
CATEBE
FESE
DAGS4AS
CABDG G
FEICP
DA6 S &
CA9E46
C32086
601
CDAleT
1D

78
FEIR
FETI06
59

i
cpliel
Caspee
JEDI
CD13d}
3EDA
o6
ChalD7
coaral
Ccpl3nl
CaeCes
JE®)
CITFaé

DEMIXZs
DEM3IXJ:
DEMIX:

DEM383
DEMI:

DEM3L s

DEM34:

DEM3 73
DEM3E:
DEM3Z3

REM361

DEM3)t

220 PD. PRNAS &
AN1 M
JNZ DEM 3X2
LXI Hs STREAG
JHP DEMIXY
LX1 H: STRPA
CALL STRING
LxI He 3C52H
CALL CURSOR
LXI1 H: STROS
CALL STRING
nvil D+ PIH
MV AsHAXC
GCALL CHAR
MoV EsC
MVi HsBFFH
MOV AsD
ANI 3FH
RAL
RAL
MOV L:A
CaLL, CURSOR
Lxt H- 82204
CALL LINE
MVI L+BFFH
MoV H:A
CALL LINE
INR D
JZ DEMA
MoV AsD
crl a4%H
JC DEM31
JZ DEM32
crl 88H
JC DEM3I
JEL DENM3
crl aCeH
JC DEM3A
JI DEMJIS
JNP DEMJ
Myl Bs HALF
CALL PAUSE
DCR E
MoV A+E
crl BLK
JP DEM37T
MoV EC
MOV AE
CALL CHAR
Jup DEM3
MV1 AsRE4
CALL CHAR
My} As RXXX
MV] B TNO
CALL PAUSE
CALL PAGE
CALL CHAR
JMP DEM3@
Mvi AsMAXC
JHP DEM36

=PAGE BaA-

# CHECK TRE 817
JCOLOR)
5TONAL®

J'COLOR® IN COLOR

FPCONTROL' IN WHITE

INIT COUNTER
MAXIMUM COLORS (GREY SHADES)

FISTART OUT WHITE
JFROM TOP RIGHT SIDE
IWHICH STEP?
JINORMALIZE TO 64
JAND SCALE BACK

}  TO 256

3TO LOVER LEFT GORNER
JUP TO TOP EDGE

SNEXT STEP

3256 STEPS AND ALL DONE
JWHAT STEP ARE VE ON?

JFULL COLOR» SLOW
FISHIFT TO RéA

JR64s SLOW
JBACK TO FULL COLOR

JFULL COLOR., FULL SPEED
$SHIFT TO ERASE

IFULL SPEED ERASE
3SLIGHT PAUSE

$BLACK YET?

IND

3START OVER

INEVW COLDR

7 C(OR MAYBE MODE)
JISKHIFT TO 6& BY €4

$TRY FOR SOMETHING SPECIAL!
JPAUSE BETVEEN MODE CHANGES

JCLEAR SCNEEN
JAND TINALLY CHANGE MODE

#SHIFT TD MAX COLORS
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692 JEID DEM3IS: MVI A+sBLK ITIME TO ERASE
A69a CIT206 JHP DEM3S

3

FDEMO #4: ANIMNATION

H

2697 IEBY DEM4: MVI AsR64  JBIG CHARAGTERS
8699 Ch1301 CALL CHAR
#69C CDETA1 CALL PAGE
265F 218928 Lx1 Hs2880H FPOSITION TITLE
86A2 CDPAR] call CURSOR
BOAS 212008 LK K STREG 1"ANIMATION'
2648 CDS1OT CALL STRING - -
B6AB CD1&S] CALL ANIMAT SWITCH BUFFERS
A6AE CDETH CALL PAGE JCLEAR OTHER BUFFER
3} <OR ERMOR MESSAGE IF ONE)
P6RS gisees LXI Hs28808H JADD TITLE THERE TOO
#6BA CDPAQL CALL CURSOR
Q6BT 212088 LXI M, STRPS
26BA CDOIET CALL STRING
26BD 3EB2 MVI AsR128 NEED SCME RESOLUTION
#E6BF CDi3N] CALL CHAR
#6C2 BsPA My} B»TWO  JLET THIS SINK IN
g6CA CDALET CALL PAUSE
PeCT 2112088 LXI H»18BD JNEED SOME TERRA FIRMA
A6CA CDOAD] GaLL CURSOR
PE6CD 26FF Mv1 H+0FFH
@6CF GCRIga | CALL LINE
@geD2 CDI&A) CALL ANIMAT PUT IN EDTH PUFFERS
S6D5 CDRASY CALL CURSOR
26D8 2600 MVI Hs09H
26DA CDigA1 CALL LINE .
26DD P618 MVI Bs16D FSTARTING POSITION
P6DF CDPESY DEMAR: CALL MAN JDRAW NEV FRAME
PSEZ CDI6H1 GALL ANIMAT JTRY EVEN IF NOT SUPPORTED
PGES 3E1@ HYI AsBLK  JERASE 0LD ONE
26E7 CD13M1 CALL CHAR
#6EA JASCAS LDA MAXRD  JDOUBLE BUFFERED?
26ED E660 ANIL 80N ITEST BIT
S6EF CAF3d6 JZ DEMal JDON'T BACK UP TO ERASE
A6F2 A5 DGR B JBACR T0 PREVIOUS FRAME
@6F3 CDBEDT DEMal: CALL MAN JALL GONE
#6F6 3E17 Wyl AsWHI  JBACK TO WHITE
B6F8 CD13g1 CALL CHAR
@6FE 3A2CHE LPA MAXRD ;DID WE DECREMENT BEFDRE?
B6FE EGEBS AN 82H
é78@ CASA0T . J2 DEMAZ2  JNG» SO DON'T DOUEBLE INCH
2783 84 . INR B SADVANCE TO NEXT FRAME
#7804 £A DEMAZ: INR B
#78S 78 Moy AsB
@786 FEFR cPI BF@H $DONE YET?
@788 DADFRS JC DEM4S8 JKEEP ON TRUCKING
#7098 C30045 JMP PEMD FSTART AlLL OVER AGAIN

F
$SUBROUTINE TD DRAW A LITTLE MAN
3

478E 78 MAN Mav AsB 3}X 1S IN B, & TO 2%5
#THF ESPF AN @FH
#71% D&dS j3151 e8H JARM SVING (A5}

6743 4AF MoV Ceh IC = AS




*ExGPD. PRNS®% ~PAGL &¢-

8714 87 RLC JTIMES 2
8718 57 MoV Dsd 3 FOR LEG SWING (LS)
8716 78 MOV AsB JFIND FIXED LEG =
2717 EsFD ANI SrAH
8719 cens AD1 P8H IB={X AND FR1+8%
#71B SF ™oV Esh JEm R
871c 78 MOV AsB JL = X+L8
a71p B2 ADD b
B71E 57 M Dsfa b =L
aTiF 7% mov AsB
128 3C iR A A = Xe]
arel &8s DCR B IB = X={
JALL SET TO DRA¥V ALL BUT HEAD
@722 2E14 HVI LN 3START WITH LEGS
8724 63 MoOv HE
8725 CDEAN] CALL CURSOCR IR, 28
arae 67 Moy Hsn
a729 ZEL4 nyt Ls36
#72E D181 CALL LINE iX+1. 36 »> BT LEG
912k €@ MoV He D
872F CD1BB! GALL LINE IX=1s 36 »> HIPS
73z 62 Moy HsD t
0733 2E14 uvg L,28
8735 CDIPR CALL LINE JL. £6 »» LEFT LEG
3738 cERS Myi L. 37 JLEFT SIDE OF BODY
#13A 67 MOU Heh
8738 CDaAN! CALL CURSOR $X+1, 37
#73E 3E38 MVl LsaS :
ATAf CBIENL CALL LINE IX+1. 48 »» LEFT BODY
B743 2E26 MY1 L,3%
#7458 91 sUB c
A746 67 Hov Hesl
#7AT CDISRIL CALL LINK IX+L=AB, 3% »>> LEFT ARM
8744 78 noy AsB JSANE FOR RIGHT SIDE
BT4B 67 MoV Heh
B874C PERS Myl L»37
87AE CDEASI CALL CURSOR 3X-1. 37
§751 2E30 MVI LsAS
$752 Chladl CALL LINE iX=1s 48 »> RIGHT BODY
B756 2EL6& VL L.38 T
5758 81 ADD c
A75% 67 nov Mo A
#7SA CDLawl CALL LINE 3X=1+A5, 38 >> RT ARM
d7SD #4 INR B SFINALLY DO HEAD
@75E 2E3@ Myl L.aA8 JNQOTE: B 15 BACK TO
] ORIGINAL VALUE » X
8768 60 M KB
8761 GCDIAdL CAlLL CURSOR
B764 2E3a [ 11 Ls 52
8766 CD1Sd) CALL LINE 3% %2 >» NECK
G769 78 Moy AsB
876A DeS2 sul 2
#76C 67 MOV HeA
076D CDIERL CaLL LINE IX=2, 52
P778 2E38 MVI L+ 56 v
#1172 CD1#s} CALL LIRE IX=2s 86
8775 T8 Hov AsB .
9176 CoAR ADI 2

8778 67 LY HsA



2779
8776
ar7E
8781
2TE2
#TES
2787
arss
2784
78D
799

B791
792
8793
8795
BT98
#7198
97%¢C
S79F
BTAR

BTAl
BTAZ
#7A3
ITAS
27Ta7
@7AA
F7AB
BTAL
BTAF
9762
9784
BTBS
g1
a1Be
E7ha

&7BB
oTeT
aTDe
#TDD

CD1RBt
2E3a
cplgpl
60
cpigel
2E36
ceaz
&7
CDaAS]
CDBDR 1
ce

EEFGPD. PRS2 =PAGE 67~

CALL LINE FIX+2s 86

NV L.52
CaLL LINE X+, B
MOV H+B

CALL LINE }X, 32 »> END OF HEAD
HVI L.Sa

ARl 2

Moy HA

CALL CURSOR JX+4 323
CALL DoT $THE NOSE!
RET

SUEROUT INES

EXCEPFT AS NOTED ALL REGISTERS ARE PRESERVED

JSUBOUTINE STRING

3

F

H
F3 STRING!
TE STROSE:
FE24
CASFA?
CDl381

Cases7?
Fl STROA1:
cy

3
3
3
3
3
3
H
ES PAUSE!:

£D PAVSEE:
DBFF PAURS L

3

JSTRING

3
174D4154525TRI6s
47524156485TRD1;
853595154455 TRIL:
1TA6554CACSTRO I

DISPLAY THE STRING OF ASCII CHARACTERS POINTED
TO BY oL ERMINATING WITH “s™.
EXITS WITH H.L POINTING TO THE ™s™.

PUSH PSY JSAVE A AND FLAGS
MOy Al JGET CHAR

crI gt JTERM INATOR

Jz STRao1

CALL CHAR JOK 50 DISPLAY IT
X H INEXT CHMAR

JHP STRIAQ

rop Psw JRESTORE &

RET

SUBROUTINE PAUSE

DELAY A BIT AS DETERMINED BY REGISTER B.
EXITS WITH E=8B. .

VARNING: B = @ IS MAX, NOT ZEROs, DELAY.

SENSE SWITCHS SET TO 81H CAUSE INFIMITE PAUSE.

PUSH M INEED A COUNT DOW REGISTER
PUSH PSW )

LXI H, 80030H IMAKE TNIT DELAY SHORT
DCh L JA 3 REGISTER COUNT DOWW
JNEZ PAUSED

DSR H

JNZ PAUSSR

[ ] B

JNZ PAUSER

N 8FFH JREAD SINSE SW

bCcR A JARE THEY SET TO NE?
Jz PAYNRAS 3 YES

BOP PSSV

rop H

RET

DEFINITIONS

e WHI1,*'MATROXS3555°

DB ‘GRAPHICSSSS" -

DB YSYSTEMS553335"

DB WHI.'FULLS' ©



#7E]
97EE

aTry
Ll
BEFA
o81s
282

2828
ge2ac
] 3
292D
#92E

11431 SaF1ASTRDAs
1124124F1 3STRBAGS

1 TA3AFAESASTRES :
174C41524T5TRO 62
41 AEA428835TRE T
AJ4BALS2ALSTRE S
1741 AEASADSTRI®:

3

*x9GPD. PRN*%*% :Paﬂ: ﬂ.r
RED-"C'» YEL,' o:oaﬂll 'L:-’ CYN. :O:JBLUJ :Hl:
lIHJ'T'J1230'O'JI3HJ'N:JIIHJzﬁ:JISHJ:LS:
WHI»'CONTROLS"

WHI."LARGE"'.MAYR, 'S*
‘AND SMALL®,RL28, "3°

YCHARACTERES®  ~ °
VHI; 'ANIMATIONS

JVARIABLE STORAGE AREA

H
HMAXCD:
MAYRD:

STACK:

1 $MAXE DISPLAY DESCRIPTOR
1 MAYR DISPLAY DESCRIPTOR
100H ISTACK

1

DEMD




1Y 2]
104
aar
11 1)
o1 8D
s
"3
a6

nEe
[ L)}3]
KR
80Kl

ane
flia
#iiB
[ TR E

(1%
izl
»lae
8122
[ 131
8i2s

12T
sige
$12A
#1828
#13C
L 2r

C3iioel
Casa1
Clacel
Casapl
cacssi
C36682
CI7T93

s

AF
21ZF0A
Joow

23
77
23
T
23
ANF

83
J6TF
23

77
210999
L

e Ve el wr b e ey e M W W W

JIDEFINE
MTRS
MTRX

MTRY
MTRE

H
H
}
3
H
H
H
]
¥
1

NITG

aRG
JMP
JMP
JHP
JMP
JMP
JHP
Jup

THE

oy
EQU
EQU
EQu

*&&NTXG RAPH. P

THE VCJ

RN ek ~PAGE B1~=

GRAPHICS PACKAGE

62848 /MATROX VERSION
VERSION (+05 <> SEPT 13,1577

COPYRIGHT 1977
DR« VINCENT C. JONES
L1817 BENNINGTON AVE
KANSAS CITY MO 62134

194N
INITG
PAGE
CURSOR
DoT
LINE
CHAR
AN INAT

JUMF TAELE TD DEFINE STANDARD ENTRY POINTS

#START OF STANDARD SPACE
JINITIIALIZE GRAPHICS

JCLEAR THE SCREEN

JGO TO A POINT (N THE SCREEN
JDISPLAY A POINT N THE SCREEM
JDRAV A LINE BETVEEN POINTS
JDISPLAY AN ASCI1 CHARACTER
JAN IMATION SEMI-SUPPORTED

ALT+R36»*2 PORTS

SEM N

MTRE+]
MTRE+2
MTRE+]

ROUTINE INL1TG

JCONTROL PORT
JX COORDINATE
3Y COORDINATE
JBULK MODE

INITIALIZE THE MATROX T® 258 BY 256 B/W MODE,
PROPORTIONAL SPACING, X = #, T = 8,
SCREEN CLEARED & CURRENT COLOR SIT TO WHITE.

HsL CONTAINS FIRST AVAILABLE ADDRESS FOR
REFRESH BUFFERS (NQT USED).

RETURNS DISPLAY CHARACTENISTICS IN M.L

PUSH 1]
XRA A

LXI HaaN IN
MY M.80H
Inx ]

n o Ma b
nx n

nw Msh
X H

Vi M+ 8FH
INX H

MVl M+ SFFH
INX H

MoV Mak
Lxt H 09091
rop [ 414

JSAVE ACCULULATOR

JCLEAR A

SSTART OF VARIABLE AREA

JNO ATTEMPTS AT ANIMATION

3 CHANGE ARGUMENT TO FF{H) T
4 INHIBIT ANIMATION WARNING.
JREAIN AT YPOS

’ VWMICH 15 LERS

JREAIN AT XPOS

4 WHICH 1S5 ZERO

JREAIM AT CHARACTER NODE

J  WHICH 15 PROFORTIONAL SPACING

JREAIM AT CURRENT COLGR

} VHICH IS5 WHITE

JREAIM AT MODE

} VHICH IS5 256 BY 256

JLET THE USER KN&V WHAT'S HERE
JRESTONE A -



Fl18
$131
a132
134
[ 331
137
213A
#l3ae

#13C
#13D
$13%
#13F
2rag
#1145
f14s
8147
0148

atay
#lac
#14D
#l1AE
S1aF
ai1se
#135)
[ 181
s
134
3%
F156
"is7

FS

AF
DAE3
DBES
IF
DAZAS}
Fl

ce

FS
cS
ES
CDa%g1
22Feda
Ei
c1
Ft
cy

JAFAS 4
&7
L L]
F8
AF
BA
AF
67
AF
-1
Ir
&F
ClaDaE1}

PR TR RAPH PRY 2 &% =PAGE #2-
JAND CLEAR THE SCREEN

FIekenaVARN INGew=sex THIS ROUTINE MUST BE IMMEDIATILY
F FOLLOVED BY THE PAGE ROUTINE.

H
RQUTINE PAGE

3 CLEAR THE SCREEN
3
PAGE: PUSH PSSy FSAVE THE USER WORLD
XRA A JNEED A ZERS
suT MTRB JSET ALL MEMORIES TO ZER®
rODD: N MTHRE JDOME YET?
RAR
Je rasd IKEEP TRYING
rOP rEY 1
RET JALL DONE

¥

JROQUTINE CURSHR

3 POSITION THE CURSOR AT XY IN H.L

H ORewe

F CONVERT THE COORDINATES IN H.,L FROM IDEAL

3 COORDINATES (8 THRU 255 & EACM AXIS) TO THE
] COORDINATES CURRENTLY IN USE BY THE DISPLAY.
H
c

URS#R: PUSH PSW $SAVE THE VOARLD
PUSH B J  OR AT LEAST THE
PUSH H H AFFECTED PART
CALL coeee JCONVERT T COSRD IN USE
SHLD oS JAND SAVE Y8R #THER PEOPLE

PP H JRESTORE THE WORLD
PP B 3
rop PSW H
RET JALL DONE
S INTERNAL SUBROUTINE CUBS@
H CONVERT THE X.Y COORDINATE PAIR IN H.L T®
¥ THE COORDINATE SYSTEM CURRENTLY IN USE
¥
H USES REGISTERS A, Bs M» AND L
3
Cuasm: Lba MODE JGET MODE
nov BaA 1AND SAVE 17T
CUSEi: ICR B i=1 YET?
M JYES. ALL DONE
YXRA A JMOVE H TO A WITH CY CLEAR
ORA " 3
RAR SDIVIDE BY 2
HwY HsA JAND RESTORE
XRA h JD® SAME VWITH Y
RA L F
RAR JIDIVIDE BY 2
e Leh JHs L = X732, Yr2
JHP cuonel JDGNE YET? ’
IROUTINE DOT
3 DISPLAY THE PCINT AT THE CUMSOR PO5SITION
3 MAY BE A SINGLE PIXEL (MODE = £,

3 4 PIXELS (MBDE = 1), BB |6 PIXELS (MODE = 2).
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3
JBLECK #1: TEST M#DE. DISPLAY IF NORMAL (@)
3

B1% F5 DeT: PUSH PSV JSAVE REGISTERS

N1SB ES PUSH R

115C 2aArssa LHLD YPRS JGET CURSOR MSITIN
B15F JAFasa LDA MODE $AND MODE

9142 B7 ORA A JNGMMAL MADET

#1637 C27581 JNZ Da2sa 3 NO0s» NODE RI28 OR Réa
#les TC Hev Al ISET X

#1647 DIE1 auT MTRX

E16% TD L1 AsL JAND ¥

#léA BT CMA } WHICH NEEDS INVERTING
#l6B DIL2 euT MTRY

#1460 JAFIBA LDa COLOR JWHATEVER COLOR

#1798 DIAED ouT MTRS G DO IT

#172 Il rOP K JAND RESTORE

873 FI ol 41

#174 CY RET

3
IBLXCK 21 128 BY 128 RESOLUTIMN “DOT"
3

#3175 €5 DROb: PUSH B JNEED ANOTHER RERISTER
B176 ar 44 Csh JSAVE MODE (= })

BiTT JAFISA LDA COLaR iD® SAME FON CALOR
P17A AT nov BsA

#1778 D LDCR c IMOEE Is 2 OR ~17
817C TAANSI JH DASX } RéaX ’

S17F 29 DAD H JMULTIPLY X AND Y BY 2
2186 C2ATH) JNZ pase $ MODE 2 -

F183 7C nw AsH JDISPLAY THE FOUR POINTS
#1%a DIEL QuT NTRX J1ST X COORD

8186 7D MoV Asl $18T ¥ COORD

P187 BF cHA 3 DOM'T FORGET T8 INVERT
#1848 &F MoV LA -

818% DAE2 ouT MTRY 3

8148 18 nw h+B 1GET CHLIR

%1 8C DIE® oyt HTRO $15T POINT

018k acC INR L JBUMF YRY 1

#18F 7D nev Asl H

6199 DiE2 aut MTRY JEND Y SAME X

#1192 78 Moy AsB ?

#193 DIES euT HTRE JEND POINT

8195 24 1NR H 32ND X- SAME Y

1% TC Noy AsH

2197 DIEL ouT NTRX 3

2199 78 nw ArB 3

P19 DIES auT MTRE J3RD POINT

#19C 2D DCR L FORIGINAL Y, 2ND X
E19D 7D nev Al

G19L D3E2 ouT MTRY

Elag 78 NW A:B H

#1A1 DJER ouUT MTRE ILAST POINT

Pla3 Ct roP B ’ JRESTORE RIGS

8laa Kt PoP H

ELIAS Fl PopP PS5V 3

Plas C9 RET 3 AND RETURN



B1A7
P1A8
B1A9
PlAaA
21AB
SLAC
F1AE
BIAF
SIS
#1B2
21Ba
#LIES
[ 131
é1B%
S1BY
818B
#1BC
RIBF
#ics

#1L3
flca
fl1cs
EiCs
#1C7

aics
s1CY
S1CA
#iCB
#i1cC
eICF

aro2
103
21D6
8107
LE3 4
siDc
s18D

§I1DE
#1DF
HEl

29

DS

7D

2F

&6F
#E8D
¢

8l
D3EL
1683
7

a2
DIE2
78
DIES
15
FREAD]
[}
F2AEd|

Dl
)
El
ri
cy

FS
£S5
cS
DS
CDa%@l
JAF184

BC
DADCE 1
Y4
asin
CIELIR]
2F

ac

8a
2604
57

*2aM TXGRAPH. FRNS % ~PAGE B4= -

JDLOCK #3% 64 BY 64 RESOLUTION "DOT*
3

D329t DaD H JMULTIPLY X AND ¥ BY 2
D38X: PUSH D SNEED ALL THE REGISTERS

MoV AsL FINVERT ¥

CHA

MOV L+sA

nuvi C+B3H JCOWNTER FOR X COORD
Dadls oV AsB 3% BASYL ADDRESS

ADD C JADD OFFSET

ouUT MTRX JSET X

Myl D-93H 1Y COUNTER
DAREs L3 AsL 3Y BASE ADDRESS

ALD D 30FFSET

ouT MTRY  I5ET Y COORD

» oV AsB JUSE CURRENT COLOR

out MTRE  ;PUT UP THE PCINT

DCR b JADJUST ¥ COUNTEP

o D392  JOFFSET -GE. 8. MGRE POINTS

DCR c JADJUST X CQUNTER

J» D381 JAS BEFORE
3
SE*R*EVARN ING#*®#x  THIS REGISTER RESTORE ROUTINE IS
H ALSU USED BY LINE AND CHAR.
)
Dap2:  POP D

pop B

PoP K

ror Psy

RET

H
3
JROUTINE LINE

1 GENERATE THE LINE FROM THE CURRENT CURSOR
3 POSITION TO THE POINT X. Y IN H.L.
3 USES DOT T® ACTUALLY DISPLAY THE POINTS.

H

JBLOCK 1: PRELIMINARIES

3

3 1e1-=SECTOR DETEPMINATION
3 S

LINE: PUSH PsW JSAVE THE WORLD
PUSH H } NOTE: ORDER 1§ SET BY
PUSH B 3 RESTORE IN DOQT
PUSH D 3
GALL coede JCUORDINATES NEED CHANGING
LDA xpos JGET THE CURRENT CURSO®R POSITION
cHp H SWHICKH IS BIGGER?
JG Llo# IXF
suB B INEED A-H
MYl p-F1.1-11 }SET SECTSR CODE T ZERO
Jmp Lia JAND CONTINUVE
Ligds CMa . INEED =4
INR A ) VHICH REQUIRES 2'5 COMPLIMENT
ADD H 5 AND AN ADD
MYl B-oaH JSECTOR CODE GETS 4
Ligls Moy DsA JXPF GOES IN D




$1E2
PIES
R1ES
¢1EY
dlEA
P1EB
PIEE
eLEF
alFe
S1F1
#IF2
#1Fa
Frs
81F5
FT?
Ei1FS
P1FB
B1FC
21FD

SLFE
peas
fgal
aree
203
P29
#2855
deos
2289
228A
#28B
Q28D
B26E
221}
p212
B213
azia
821s
#els
8217
s2is

azie
2ic
821D
LERY
BRsrF
228
p221

@222
ea2l
n2ga
az225
8224
oee?

JAFOR4

2E89
42
ES
&5
ES
éB
22E504
Th
2F
6F
26FF
23
22EMa
b
7c
1F
&7
1m0
1F
&F
ES

21DDe3
78
ar
87
5F
AF
57
19
SE
23
56

22E984

*4xMTXGRAFH . PRN# w2 =PAGE 93~

LDA YPOS JD0 THE SAME FOR ¥
cup L JWHICH 1S LARGER
Jc LiBg IYr 1S
5UB L IYC IS
NOV E+A 3SAVE IT
Jup Lig3 FAND CONTINVE
LI32: CMA AGAIN GET 2'S COMPLIMENT
INR A H -
ADD L ! TO FIND YF-YC
MOv LA § ANWD SAVE IT
Mvi AsPEH JINCR SECTOR CODE BY 2
ADD B 3
MoV BsA JNEV SECTOR VALUE
LIP3 Moy AsD JIS X < ¥YP
CcMP | 4 JIF SO THEY KEED EXCHANGING
JNC Lif& # 0K AS THEY ARE
MOV D+E IXr = YP
MOV EsA 3 AND YP = LD XP
INR B FAND SECTUR GCODE GETS ONE MORE
H
H 1.2==PARAMETER INITIALIZATION
3
Lisa .10 ¢ LsBDH IXT = @
MOV Hs D 3 XP
PUSH H 3IXPs XT
MoV ReL i1 FY
PUISH H }Th = @
Moy L+E JH:L = YP
SHLD DY JDY = +¥p
MOV AsD IDETEM INE BX
CMa 7 VNEICH IS 2'S COMPLIMENMT
[ 11 L-A $ OF Xp -
uvi Hs8FFH 3 14Ee DX = =xp
ENX H H '
SHLD BX JSAVE FOR LOGCOP
STC JTE = /2 DX
MOv AsH JARITH SHIFT RIGHT
RAR 3} OF H.L
MOV HsA JHIGH EBYTE DONE
MOV Asl JNOW DO LOW BYTE
RAR H
MOV Ll JALL DINE
PUSH H ISAVE T8

3 1e3+=SET UF CORDINATE TRANSFORMATION TABLE

LX1 HsMXT JCALCULATE CORRECT MOVES
MoV AsB JGFFSET INTO TABLE

RLC JEACH ENTRY !S FOUR BYTES
RLC 3

MoV E:A JADD TO BASE ADDRESS

XRA A JGET A ZERD

L DsA 3 FOR NGV AND FOR LATER
DAD ] ) JH.L 15 NOW ADDRESS OF M@X
MoV o ) JGET MEX

INX H JAIM AT MOY

nov DsN JAND GET IT TOO

XCHE $SHIFT TO H.L

SHLD MEX JAND STORE IN MOVE LEROD
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#22A EB XCHGE INOW GET "ONE' MOVE
@228 23 nx H IVHICH ARE THE WEXT £ ENTRIES
#22¢ SE nov E.¥ M1x
P22p 23 INX h H
AR2L2E 56 Hev DsM MY
#22F EB XCHG JGET SET
8839 Z22EDPA SHLD MiX 3 AND STORE

$

IBLOCK #2: THE ACTUAL LINE GENERATIGN LOOP
1

J  241°=DISPLAY THE CURRENT POINT

¥
8233 CDSAS1 LEad: CALL Dot FDISPLAY THE CURRENT POINT
3
3 2+2~~TEST FOR DONE
t

agaé Cl roP B JB2CmTH
#RIT B PO® b JID:E = TA
8238 El b H JIH.L = XPs XT
8239 7D Koy Asl IXT
8234 BC cnp H xp
@23E D2ClaI JNC bagg JALL DONE, GO RESTORE
023E 2C INR L IXT = XT ¢+ |
#RAF ES PUSH H JSAVE FOR NEXT ITERATION
3
H 2.3=-DETERMINE NEXT MOVE
3 .
BSL2AD RAESSA LHLD DY JGET DY
9243 19 DAL b ITA = TA + DY
8244 ES PUSH H JSAVE FOR NEXT ITERATINN
BEAS 0% DAD B PITA + TR
8246 DASAN2 JG L2490 31F POSITIVE
¥
? 2+4==MAKE THE REQUIRED MOVE
s
824% CS L242: PUSH B JT@ 15 DNCHANGED WITH A MOVE ZIER
L
ORAA 2AESA LHLD HBX MBX IN L, MEY IN H
224D Cisepe2 JHP L2al J G0 MOVE
8258 2AETOA L24AR: LHLD DX JMGVE ONE INCREWENTS T@
#2523 A9 DAD B ITS = T8 + DX
ags4 ES PUSH H $SAVE FOR NEXT 1TERATION
9255 PAERS4 LHLD MEX FMIX IN L. MIY IN H
opss EB Leals XCHG JMAKE ROOM FOR AN ADDRESS
259 21iFdda LX3 H: YPOS JUPDATE Y FIRST
@25C TA nov AsD mry
823D 86 ADD " 3 IS ADDED TO YPOS
BR3% T7 nov Hep JINEV YPOS
PRSF 23 INX H IDO THE SAME FOR XPOS
2268 7B nov AsE b
#2611 8¢ ADD M 3
aeee 17 wov Mash 3

9263 CI3IB2 JupP Leas JEND OF LINE GENERATI®N LOOF

3

IROUTINE CHAR

GENERATE THE ASCI! CHARACTER IN REGISTER 4

CHARACTERS ARE BASED ON R VARIABLE VIDTH
4 BY § DOT MALTRIX.

CURSCOR LEFINES THE LOVER LEFT CORNER

oy W




p266
1267
0268
8c69
SE6A
26D
#R24E
279

12273
oeTs
aeTe
27A
27D
#2TF
e

s282
8286
e
2

Fs

ES

cS

D5
#1caet
Cs
E6TF
21F18a

FIRP
DABISD
FR&0
DATFIR
E&SF
EAFESS
EB

21FDB]
D6EE
4F
2625
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3 OF THE DOT MATRIX.
1 CURSOR 1S MOVED TO THE NEXT CHARACTER POSITION.
H LOWER CASE 15 CONVERTED TO UPPER CASE.
3 PARITY 15 IGNORED.
3 THE FOLLOVING CONTROL GHARACTERS ARE RECOGNIZED:
JMEMONIC ASCLI HEX FUNCTIGN
IMAXR ne. as DISPLAY MODE - 256 BY 256
IMAXC SOH #l DISPLAY MODE = 25& BY 256
iIR128 STX a2 DISPLAY MODE = 12§ BY (28
IR64 ETX 83 DISPLAY MODE - 64 BY 64
IR64X EOT da DISPLAY MODE = 64 BY &4 DOT SIZE
? WITH 236 BY 256 RESOLUTI®N.
? NOTEt CHARACTERS ILLEGIBLE
iBS BS -1 BACKSPACE: XPOS » XPOS - &
IHT HT '3 4 HOR TAB: XPOS = (XPOS+3ZIMOD 32
LF LF BA LINE FEEPt YPOS = YPOS - 8
T vr 3] VERT TABr C((YPOS=-32) MOD 32) = §
3FF FF 1 FORM FEEDs XPOS = &, YPOS = 122
ICR cr ap CARRIAGE RETURN) XPOS = @
3
450 S0 8E PROMORTIONAL CHARACTER SPACING
51 st arF FIXED CHARACTER SPACING
)
JDLE 19 COLOR SELECTION FOR SYSTEMS UP T
F TO ™ FOUR BOARDS WIDE. SEE LOOKUP
H us IF TABLE "COLORS" FUR DEFINITIONS
¥
3
JBLOCK 1: CHARACTER TYPE DETERMINATION
: .
CHAR: PUSH PEW 3SAVE THE WORLD
BUSH B JNOTE+ ORDER 15 SET BY
PUSH B ¥ RESTORE 1IN DOT
PUSH P 3
LX1 B»DAB2 JFAXE A CALL FRM THE
PUSH ] # HREGISTER RESTORE SEQUENCE
AN1 TFH ICLEAR PARITY BILT
LXI K, XPOS JGET X CURSOR ADDRESS
5 IN CASE CONTROL CHAR
cr1 28H JCOMPARE TO A BLANK :
JC C381 H A CONTRBL CHAR . i
CPrI 08 JCOMPARE TO ACCENT GRAVE :
Jé Clasg 3 UPPER CASE :
ANI SFH JCONVERT LOWER CASE TO UPPER ;
Ciof: LHLD YPOS IGET CURRENT CURSOR FOSITION
XCHE J BUT IN D.E
H :
JBLOCK 27 CALCULATE THE CHARACTER MATRX ADDRESS :
i A = ASCII CHARACTER D:sE = XPOS: YPOS
3
L¥l H,CHRX JBASE ADDRESS OF CHAR TABLE
SUL 29K JZEROTH ENTRY IN TABLE IS BLANK
MOV CsA 13 BYTES PER ENTRY
Mv1 B,8BH 3 S0 MULTIPLY OFFSET BY 3



28
fgac
s28D
@28k
291
agee
8293
2295
41y
£294
829D
8290
PE9L
921
BRAD
d2a4
#2AS
B2AG
BRA7
22A8
ARAY
B2AC
2240

A2AE
B2AF
pasg
2R3
288
WEBE
#2BE
BEeBF
#2c2
#2C3
§ECa
92CS
a2c7
PECS
#3C9
BRCC
agCF
200
| £ 1]
S2Da
#2DS
fRDs

$D?
F208

oy

as

o
JAF204
47

TE
E6R2
FE23
Cabtez

CéB3
AD
ceadpe
JERS
2

57

Ds

5t

7E

87
D2aEA 2
1D

1D

EB
CDC5a2
CDCAd2
cDCse2
£DCla2
CoCSe2
ElL
22FER A
ce

13

IA
0684
ES

er
22FI04
DCSARL
&4

s
Ccecsee
El

2C

ce

7E
D5

ceole
Ceag:

3

TRENT G RAPH. PRES S =PAGE 08~
PAD B JONGE
DAD B ¥ TWICE
DAD B 3 THRIGE
LDA CMODE JGET SPACING NODE
Mov BsA 3 AND SAVE FOR LATER
nov AsM JGET BYTE @ WITH FLAGS
AN 23K 31SOLATE WIDTH FIELD
Crl @3H 3
Jt Caga 1YES: GIVE SPECIAL TREATMENT
MOV C.D JISAVE STARTING XMOS
AD] 83K IVIDTH OF CHAR + |
ANA B JWHAT SPACING MODE?
JNZ ceog 3 PROPORTIONAL. OK AS IS
Kyl hsBOH 3} FIXED. MAKE I!T SIX VIDE
ADD b #XPOS OF NEXT CHARACTER
MoV Dsis FD+»E J5 NEXT CHAR PGSITION
PUSH D JISAVE UNTIL DONE
oV DsC JRESTORE CURRENT POSITION
MoV AsM JONE LAST FLAG TO TEST
RLC J1IS THIS A DESCENDINS CHAR?
JNC C300 $} NO. GO GENERATE IT
DCR E 3 YES. DOWN TVOD ON Y
DCR E 3 '

JBLOCK 33 GENERATE THE ACTUAL CHARACTER

caas:
Cai1os
C311s

F

A = MASK FOR BOTTOM ROV
D:E = XP0S. YPOS
H:L = ADDRESS OF FIRST BYTE OF CMAR TABLE ENTRY

XCHG JGET REGISTERS IN POSITION
CALL Catp sDG BOTTOM ROW OF CHAR
CALL C3ias JSECOND ROW

CALL c3in JTHIRD ROV

CALL C395 JFOURTH ROW

CALL cile JAND TOP ROW

poF H JRETRIEVE PRECALCULATED CURSOR :
SHLD YPOS JAND UPDATE CURSOR :
RET JALL DONE :
X D JNEXT BYTE IN TABLE :
LDaX D 3 GOES IN A §
MV B,J4aH  3COLUMNS PER ROW é
PUSH H JSAVE STARTING POSITION j
RLC JSHOULD POINT BE N7 :
SHLD YPOS JUPDATE CURSGR ;
cc Dot JPUT UP THE POINT IF REQUIRED :
INR H JNEXT X

DCR B SGOUNT DOWM

JNz c311 JMORE TO @o

POP H JRESTORE X

INR L JUP ONE ON Y

RET IEND OF LOCAL SUBROUTINE

JBLOCK 4y GENERATE FIRST COLUMN OF 5 WIDE CHARACTERS

A = B3R . C » CHAR - 2P
DsE = XPQS. YPOS a
HsL = ADDR OF IST BYTE OF CHAR TABLE ENTRY

HOv AsM MOV A.M
PUSH D $1SAYE STARTING CURSCOR



LDy
S2DB
JEDE
W'y

$2DF
BRE]

#LES
9213
AL
2Ky
B2EA
2288
BEEC
BRETF
Bers
aarl

feFe
2rs
S2F6
8eFy
SEFR
p2rc
#2rp
P2FE

2381
2343
4346
8389
B38A
#38D
J39E
831l
#31e
B3l
#3té
018
9219
#31C
AN
23iF
28
a3z}
#3e2
R32s
asge
#3283
2324
2388
f3ec
#3280
8334
2331
2332
3334

L6 &
C2F582
er

aces
a7

ER
R2FDOS
PCBARE
EB

ic

s
C2E1Q2
+11

AR
ac
Cials2
ES
£1BABA
oo
L

7E

El
C3DFe2

FERA
CAlLS®D
D216d3
3D
F2OE®]
b [+
ARFARA
ce

er
CI0EN3
Deis
D8
Cesim
7E
D66
77

cH

3D
c22ceQ
TE
Céee
K6ED
7

Cy

3D
Caldees
2B

7E
D&S S
T

cali:
Cagls

Calé:
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AN D4R JAUXILIARY LOOKUP REQUIRED
JNEZ cald 3 YES. GO DO IT
CMA IFIRST COLUMN IS ALL ON <:n: S
nvi R, 85H 35 POINTS TO A COLUMN
RLC ISHOULD THE POINT BE ON7?

XCHG JAET XY IN HsL

SHLD YrOS JCURRENT CURSOR POSITION

cec DoT IDISPLAY AS REQUIRED

XCHG 3BACK TO MORMALCY

INR E SNEXT YPOS

DCR B 3TEST FOR DONE

JNZ cagi MOT YEIT

rop B JORIGINAL CURSOR POSITION
MOV CsD JSAVE A COPY FOR NOMMAL

INR c IFLIX UP TO DO COLUMNS 2-5
JNP ceol JAND RETUBMN TO MAINSTREAM
PUSH H JSAVE CHAR TABLE ENTRY

Lx1 H:CHRA=3 JAUXILIARY TABLE ADDR

nv] E-@8H ° 3 FOR CHARS #» 3, %, AND &
DAl B JNOTE: C HAS CHAR ~ 28R
wov AN JGET THE FIRST COLiMN

POP H JAND RESTORE TAELE ENTRY
JMP cali JDISPLAY THE RETRIEVED COLUMN

3

JBLOCK 55 CONTROL CHARACTERS

A ®» ASC11 CONTROL CHARAGTER

Hs.L = ADDRESS OF X CURSOR (XPDS)

}
E)
3
CSot:

C5B6:
Ca87s
C51ds

CSii:

cs18:

CPI
JE
JNC
DCR
JP
INR
STA
RET
CHA
JNP
sU1
RC
JNL
Mov
s
LR
RET
DCR
JHZ
nov
ADl
AN1
nov
RET
DCR
JNz
X
MOV
sug
MoV

O4H
cseT
csla
A
G586
A
MODE

14-1.1.]
[ 1 4]

[3-3 91
AsM
BEH
L FY ]

A
cs12
AN
20H
BEBH
M+

A .
€513
H
AsN
PBH
M:A

IMODE CHANGE?

JR64AX REQUIRES SPECIAL
} NG

JMODE TYPE

3 1S NOVW CORRECT

3} OPPS+e~. TAD FAR
JRECORD NEV MODE

JMAKE MODE NEGATIVE

3 AND USE 1T

IJNORMAL COMTROL CHAR?
3TG0 LOW. FORGET 1T
JWHAT IS IT?

1  BACKSPACE

IXPOS = XPDS = &

3 .

¥

JHORIZONTAL TAB?T

3 WO

§  YES

JXPQS + 32

3  MODULO 32

J 18 NEW XPOS
3

JLINE FEED?

} NO

3 YES

3YPOS

i =B

1 ISMEW YPQS



22335
2336
2237
B3JA
a33p
833c
PA3IE
2349
@341
2342
#1343
BiAd
alas
R34C
534D
834F
AR ]
23353
8354
#3556
4358
#8354
@1sB

#35E
A35F
lee
2364
#3653
[ 5113
8369
8348
d34C
#36D
d36E
A36F
F372
nr
A37s
8374
a3
2378

9379
Q37TA
237D
837K
@381
832
2385
4386
gasy
#38A

ce

b
C24883
-1}

TE
E6EQ
bS50 6
77

ce

ap
ce25482
eiFFee
Coase
iy
pr1.3- 1]
6F
22FoR4
ce

3D
Cesmel
I8
cy
21F284

3D
C26523
J6PF
¢

30
cR6Co2
J6oe
ce

3D

e3

EB
21Cipa
4F
J6d80
By

7E

12

cy

CS513s

C51a:

C518%:

CS1és

G5171

C518:

)

JROUTINE ANIMAT

;
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RET H
DGR A JVERTICAL TABT?
JNZ C5la 3 NO
bBCXx ) } YES
MOV AasM 1YPOS
AN BESH 3 HMODULO a2
sul AEH 3} MINUS &
Moy Msh 3 15 NEV YPOS
RET 3
DCR A JFORM FEED?
JNZ Cs1s 3 NO
LXI He BOFFH JUPPER LEFT CORMNER
CALL coaae ¥ IN INTERNAL COGCRD
MoV AsL JHCVE DOWN [NE PRINT LINE
sut BER
MoV LsA JFIRST POSITION ON TOP
SHLD YOS 4 LINE IS NEV CURSOR
RET
DCR A JICARRIAGE RETURN?
JNZ €516 J NO
Myl Ms88H 3 YRS
RET IXPOS = @
Lx1 H-CMODE JGET MODE AND COLOR EYTE ADDRESS
DCR ) JPROPORTI(MNAL SPACING RESUESTY
JNZ €517 + HO
NI M. PFR 3 YESs SET FLAG
RET 3
DCR A JFIXED SPACING RERUEST?
JHNZ 4.1% | } NODs MUST BE COLOR SELECT
MV M. SOH 3 YESs SET FLAG
RET 3
BCR A JA HAS COLOR DESIRED
INX B TREAIM AT COLOR BYTE
XCHG ISAVE IN D
LXI H,COLORS JCOLORS LOOKUP TRBLE
nov Csh JOFFSET
MVI B, #dH
DAD B $DESIRED COLOR
MOV A ¥ GET IT
STAX D # INTO COLOR BYTE
RET

ANIMATION IS NOT SUPPORTED

ANIM = @
ANIM =~]
PUSH PV
LDA ANIM
INR A
JZ A209
PUSH H
LALD YPOS
PUSH H
LHLD COLOR
PUSH H
Mvi H»BFH

DISPLAY WARNING
WAIT FOR VERTICAL BLANKING

JISAVE SOME REGS

JCHECK FLAS

318 IT =17

3 YES." WAIT FOR V/B
§1ST TIME-. GIVE WARNING

$SAVE CURSOR
2 AND COLOR

JGET SOME BACKGROWND




§28C
838D
BieF
2391
0392
23%4a
#3196
8398
2399
a3sc
390
23A8
23A3
B3A6
DIAY
RB3IAA
A3AC
83arY
83p2
$3B3
#3186
eJBs
#38B
23BE
83Br
83ce
#3C3
#3Cs
ancT
B3CA
B83CB
#3CC

#3cp
Q3ICF
9301
sapa
43D
S3D8
4308
E3DC

#3bp
#3E1
#3ES
8319
@3ED
23Fi

TC
DIE2
2EFE
7D
DAES
JEB]
DIED
20
C2otad
a5
C28Ca2
217917
E2FB94
21Dlo4q
7E
FE24
CARSD
CDs6d2
e3
C3A93
JEFF
J2EFP 4
CDTe3
ap
CE£BBE3

DRES
E6IR
CECDE3
DRES
E&82
CAD&82
Fl

co

FFBOFFFF
GEFFFFYrY
FFBBFFB1
P88 1FFR1
S19R81FF
BRFFaLFF

M TXG RAPH. PRNS®* =PAGE 11~

A2l MOV AR JSET Y CODRD
ouUT MTRY
MVl L,OFEH JINIT X COUNTER
AlD2y MoV Aol JSET X COORD
oUT MTRX 3
MyI A+sD1H $SET WRITE
viipy MTRO H
DGR L 3ADJUST X COUNTER
JNZ Al82 IMORE TQ GO%
DCR H JADJUST ¥ COUNTER
JNZ AlBL JMQORE TOGO
LXI Hs1779H JCENTER (IF PROFPORTIONAL)
SHLD YroSs ’
LXI H+ANIMER JANIMATION ERROR WESSAGE
Al8I: MoV AN JGET A CHAR
crl 'S JLAST LETTER?
JE Alda sYES. DOME
CALL CRAR SDISPLAY IT
INX H JNEXT CHAR
. Jup Al9d
Aloa: Nv1 AsOFFH  JSET ANIMATION FLAG
STA ANIM
AlSS: CALL ANIMAT AND WAIT 256 FRAMES
DCR A 3 7O GIVE TIME TO0 READ
JHNZ AlRS 3} THE BAD NEWS.
POP H 3RESTORE DISPLAY SETTINGS
SHLD COLOR 3COLOR & RESOLUTION
PoOP H JCURSOR POSITION
SHLD YrOS 3
i H JRESTORE REGS
BrOpP PSW
RET

1

SBLOCK #2: DELAY FOR VERTICAL BLANKING TO START

)

A208: i
AN
JNZ

AZPB1: iN
AN]
JZ
POP
RET

e vn e wy e e W

}MOVE TABLE FOR
L
MXT:

BRERES

KTREG IVER BLANK ]N PROGRESS?
a2H

AZOD $YESe WAILIT TILL DORE
MTRA JTHEN WAIT FOR VERT

82H }  BLANKING TO START
AZE1 3
PSW FRESTORE ACCEM

END OF EXECUTABLE PROGRAM CODE

HEEEEEERENE RSB ARNRRRRERE L B

LOOKUP TABLES

THE LINE GENERATOR

GFFI, PERN-OFFH, BFFH JSECTOR &
22BN, GFFIL AFFH. BFFH SSECTOR &
OFFH, COOH, OFFH.8B1H $SECTOR A
OPIN, 081 H,@FFH.DR1H $SECTOR 3
@5 H, PRAH, 651 Ha BFTH JSECTUR &
PPN, BFFH. 081 He OFFH JSECTOR 7



HEENTXOGRAPH. PRI S% :Pait 13-

S3F5 J1888181 o] I S0P 301 H 801 H FSECTOR |1
S3FY SMAIBIBL DB SO PP IH, 801 BN E ISECTOR 2
3
H
JCHARACTER MATRIX TABLE

¥ EACH ENTRY 15 3 BYTES

F BIT »» ? 6 L a4 3 £ ] L

IBYTE ¢ w | R 5 T W5 w2 VW]

IBYTE 1 M N 0 4 I J X L

IBYTE 2 £ F L H & B c D

F

H A B C D FLAGS

? E F G H U2s DESCENDERS. MOVE DOWN 2

H 1 v K L WEs VWilr VWIDTH OF CHARACTER -~ £

3 K N O P WSy FOR FIVE VWIDE FIGURESs..

3 4 R & T & - FIRST COLUMN ALL ONES

] I = FIRST COLUMN FROM CHRA

3 REPRESENTS SND THRU S5TH COLUMNS

H OF FIVE COLMMN WIDE CHARACTERS

s :

CHRXy
PA3TD P2000048080D O2H, BOH, PP Hs APH BSH, 88H- 21 Ho BOH) BAAH } 1"
gade STFAFAT 7SEDR STHsBFAHs BFAH, TTHs SEHs 4EH, LFH- 0BAH.DAPH 37 $ 2
BaRF GFRSCCAPAIDB 6FHs 25H,OCCHs 0K, 8OHs B8H. EOHs BSH $aH L T 4
FalB ARA4ASSlAADD A0 He 54N, ABHs B 1 Hs BAAH, BABH, @1 Ho 4EH» A0H 1) ¥ +
ga2] SESESNALIPEDD E@H, 86H.D0H» 51 H- BEK, 3OH, AOH, B33, O8N |
BARA AZARIGIZDBDE ARH» 42H,s | Hs 32H, BDBHS 96Hs 71 Hs 44Hs ACH 7 e
S433 TAA296TRL6DB TAHs K2Hs 96Hs T2Hs } 6Hs [EH, BAH, 1 FH, 95H 31234
0430 7T21E8FI29EDB 72H, 1 EHs 8FHs 32H, 9EH. 86Hs 42H» 42H, IFH 1567
J445 H296967217DB 32K+ Q6H,96H, T2Hs | THs G6H4 48 H. DBHS BON i8 93
S4AN BNESEE) 1AEDE BBHs BBHABH ) 1Hs ABHs A2H, 0 ! Hs QEPH, BEGH 15 <= =
FAS7 AlARASLELO2DE 41Hs &2Hs 4BH, 22Hs B2Hs 96H, 62Hs GPBHS 9FH I 1
S468 AAFHS96 TR9EDR AAH, SFH, 96Hs 72Hs 9EH, 9EH, 32Hs 98H, 961 JABC
#1469 T2999ETASEDB T2H»+ 99Hs YEH» TAHs BEH, 8FH. ARH, BEH» SFH JIDEF
@472 329BB64AA9FDE 32H, 9BHs B6H» MAH» 9FEs 99Hs T1 Hs &4Hs AER 16 HI
247B 3291114AACDE 32Hs 91 Ha 1 L Hs AR H» BACH, BASH, TARs 8E8H, BBH WKL
Fa4B4 BBS3BIAAYBIE BEBH. 55H, PP Hs 4AH, SER- @DPH, I2H» 99H. 968 M N o
84ED 42EESEJABYDE A2H. BEH» 9EH, JAH» PE9H, 96Hs AAH, PAEH, 9EH IP & R
8496 TRIE871I2220N TRH» 1 6Hs BTHs $ 2HsREHs 2FHs J2Hs 95H» S5H JISTUY
Ba9F 3269999EBSDB 32K, 691s 99K, BPH, EB5H» 51 Hs 4AH 6 6K, 99H Ivex
P4AB 2B2699TABADE 22H-26H» 99Hs TAH» BAH, 2F Hs 68H. S8Hs BCH IYZI
@apl 9212486044DE @24, 1 2Hs 4EHs 60Hs 44K ACH, F2H, ROHs 96H Y
GABA TI2000 DB OF8H, 3FH, 2QH e

JAUXILIARY LOOHUP TABLE

H FIRST COLIMN QF #» %, %, AND &

s :
f4BD 581909668 CHRA: DB SOH:, IPH, 98H, 60K 3F 3 R &

H
JCOLOR LOCHUP TABLE
3

? BOARDS NMEMONIC ASCE1 COLOR 1 ALT=256

COLORS: . ) .
gac) o DB 29K 3 BLK nr BLACK  BLaACK
S4C2 8B B 8BH 1 RED el RED WVRITE
#4C3 93 oe $3H » BLD Dga BLUE WHITE
saca 9B e} SBH } HAG bC3 MAGENTA WHITE
24CS5 AS DB @ASH GHRN DC4 GREEN VHITE



Aace
SACT
$4CH
Jace
BACA
S4CH
84CC
 L1d ]
HACE
8ACF
sapR

2401

BAES
BAET
JARY
SARA
BAED
BARC

GAED
SAEF
[ 2V )
f#aF]
84F2
PaF2
Fara

BAFS

AD
BS
BF
45
4D
55
3D
63
6B
73
ki

#219ACASADANINER: DB @2H 1M, 'LINITED ANIMATIONS'®

BENEBEEREES

L
H

JANIMATION ERROR MESSAGE

3

Tk ey N T G b e e W W

-
<
-

DXs

MEXs
MiY:
M1X:
MiYe

JGLGBAL

LN T

FIRST)
AN I¥y
YPOS:
XPOSs
CMODEs
COLOR:
MODE:

BADH
fB3N
@BFR
4a3H
ADH
L1 ]
SDK
63K
6BH
T3IH
TFH

DS
De
ps
Ds
DS
Ds

STORAGE AREA FOR THE GRAPHICS PACKAG
THESE LOCATIONS NUST BE PRESERVED B
CALLS TO0 THE GRAPHIGCS ROUTINES.
THEY ARE INITIALIZED BY INIT8.
VARIABLES MUST BE IN THE ORDER QIVEN

Ds
ps
Dg
D5
DS
DS
Ds

AN TXGRAFH « PRN® %% | =PAGL 13-~
3 YEL HAK YELLOV WHI
3 cm YN CYAN VHI
] Wit ET® WVHITE WH1
3 N A CAN H A YuI
3 g s B o s WH1
F N S sue R S WK1
3 E I EsC E 1 WH1
} G FS G Vi1
# N GS N WHITE
H E RS E WEITE
] D us D WHITE

END OF ROMABLE SEGMENT OF

PROGRAM

START OF RAM (VARIABLE) STORMAWE AREA

- b= RO

g e g R

SCRATCH PAD STORAGE FOR THE LINE GENERATOR
THESE LOCATIONS MAY BE ALTERED AT AN

LINE 15 NOT ACTUALLY PEING GENERA
VARIABLES MUST BE IN THE ORDER GIVIN

I+YP

¥ TIMNE A
TED.

- XP

3X IMCR FOR A ZERO M
3¥ INCR FOR A ZERO M
}X INCR FOR A ONE MO
JY INCR FOR A (NE MO

VE

$REFRESH BUFFRER ADDRESS

SANIMATION WARMING G
3Y CURSOR VALUE

31X CURSOR VALUE
JCHARACTER SPACING W
JCURRENT COLOR BYTE
JDISPLAY MODE

RVEN FLAG

DDE
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ALT-2480 SOPTWARE PACKAGE

INTRODUCTION

The ALT-2480 Software Package provides the user the full flexdibility
of a software driven video display with the implementation ease of a
stand-alone terminal. The Software Package has been designed expliecitly
to suppert easy and reliable modifleatlon to meet varying user require-
ments. Wherever possibtle, parameters and definiticns are not tested
until run time to permit meximun flexibility without requiring user
written code modifications., Although the input routines are set up to
run using ‘skip' I/0, the display routines (QUTCHR and ECHOGH) are
explicitly wriltten te be useable at interrupt lewvel,

hs supplled, the package will fully emulate the popular Lear
Slegler, inc. ADM-34 and Digital Equipment Cerp. DREGECOFE VT-52 inter-
active display terminals. In addition, line at a time and texti hloek
input modes are avallable to provide the powerful text preparation

features of an intelligent terminal.




USER'S GULIE

This section explains the keyboard functiens avallable under the
ALT-2480 Software Package, All key codes are interpreted by software,
50 the ASCII code(s) asscciated with any functlon(s) can be changed as
deslred (see Software Interfacing Guide). The input key codes for ATIN,
0N, XOFF, and block mode EZC may also be changed dynamieally under

keyhoard or program contrel.

Input Modes

There are three baslc input modes that can be used depending on the
degree of input processing desired. The least séphisticated mode is the

full duplex (FDX) mode, In thls mode np processing is performed on input.

Fgr a typed in character to appear on the disvlay, it muat be echoed by

ihe yser Troseam, (If the ALT-2480 Sof tware Package is belng used as
part of a system monitor, that monitor is considered the user program.)
Characters are passed on te the user program as soon as they are lnput,
exactly as they are input, The only exceptions are the input control
codes SETC (AB), ATTN {AC), XOFF (AS), and XOR (AQ) used to set configura-
tion switches, return to monitor level, stop cutput, and resume cutput
respectively.

Half duplex mode buffers characters as they are input until a fuil
line 1s typed. A full line consists of either 80 characters or 0 through
79 characters followed Ly a CR, E3C, or IF, All characters are echoed
as they are input, Carriage return echoes as CH-IF and both (R and LF

are passed to the user program, Rubout will delete the last character




in the buffer (and on the sereen) while AU will cancel the entire line.
Onee a full line has been entered, no further input will be accepted
util the entire line has been read by the user program and the firvst
character on the next llne requested, Control characters other than
SETC, ATTN, XOFF, XON, RO, Line Cancel, CR, IF, and HT are echoced as
A<char> and have no other effect on the display. They will be passed
to the user program when requested exactly as typed, not as A<char>, x

In this release, HO and AU may not update the dsplay correctly
1f tabs are erased or the lnput line excceds one display line. Legard-
less of what appears on the display, RO and AU always have the correct
effect on the lnput line tuffer.

The third input mode is block mode. In thls mode, the uzer can
generate an entlre block of data using all the editing capabilities of
the intelligent terminal system. By inputing the XMIT (End of Text)
code (AD), all data on the screen entered since the last XMIT code is
sent to the user program. This can be particularly effective in such
applications as filling in the entries on a computer generated form.
When in block mode, no contrel characters are passed on to the user
mrogram except the implied carriage returns at the end of each line
of data, harizontal tabs to indicate a field of protected data, and
the EOT to mark the end of the transmissicn.

EX.: When Typed

AAMH B CR Al = Backspace
CR = Carriage Return
When Echoed LF = Line Feed

B CR LF




Eeybvoard Commands

BExcept as noted in Appendix I, gll commandg can also be sxecuted
by the user oroeram thronah ealls to OUTCHE.

The notaticn A<char> i1s used to indicate the ASCIT code generated
by holding down the control key while the <char™ key is depressed. Some
control characters such as ESC (Al) may require using both the controel
and shift keys. Many ikeyboards include separate keys for some of the
frequently typed control codes. For example, virtually every keyboard
has a (R {or Return) key, which generates the same code as comtrol M.
Appendix I is a 1ist of all the commands, thelr assigned control charactcrs,
and equivalent letter eodes. In the definitions which follew, only the

letter code iz given to aveoid confusioen,

fursor Controls. The following commands move the cursor about the screen.
To retaln compatibility with the L3I ADM-34, vertical tab and form feed
require preceding ESC characters. A1l cursor controls are nondestructive

(i.e., they do not affect any of the data on the display}.

Backspace {aH), Each time a backspace is executed, the cursor moves one
pesition te the left. Cursor action when the cursor is already in the

leftmost column is determined by OFFLFT,

Horizontal Tab {sl}., Bach time a horizontal tab is executed, the cursor
moves right to the next tab stop. Tab stops are seot at every eighth
column, COurser action when the next tab stop is beyond the right end

of the line is determined by OFFRT.



Linefeed (aJ). Each time a line feed is executed the curser moves down
to the same position en the next line. If the cursor is already on the
bottom line, elther the cursor will wrap around to the top line or the
entire display will scroll up one line {losing the contents of the top

line} as determined by OFFEBOT.

Yertical Tab (al, AX). Tach time a vertical tab is executed the cursor

moves down to the next vertical tab stop. These stops arc set every
elght lines, If the next tab stoep is off the bottom of the diasplay,
cursor actlon is determined by OFFBOT. This is & two character command

because the VT character is used for the upline command,

Upline (AK). Each time an upline is executed the cursor moves to the
same character position in the line immediately above the current one.
If the cursor is alrsady on the top line, display action is determined

by OFFTOF.

Forespace (AL}, Each time a forespace is executed the cursor moves
to the next character position. If the curscr iz on the last position

on & line, the next character position 1z determined by the OFFRT switch.

Return (AM). This code moves the cursor toc the first character positlon
of the present line, When input from the keyboard in half duplex or

block mode, a 1line feed is automatically appended and executed.

Home (Aa). The cursor is moved to the upper left display position;

line 1, column 1,

Load Cursor {(al, '=', <>, <¥>). The next two characters following the




al, '=* sequence represent the absolute line and column (Y and X)
coordinates which are used to position the curser. The upper lef't curser
position is line 1, column 1., The characters regulred are calculated by
adding 7 (decimal)} to the desired line (or column) number, The Homs

Command 1s ecquivalent to the Toad Cursor sequence n[, r=', SF, SP.

Editing Commands

The fellowing commands are used to manipulate data on the soreen,
They may be output by the user program at any time, However, they are
executable from the keyboard only when in block input mode. The. half
duplex input mode editing command Rubout is described in the Input

Mode sectlaon.

Form Feed in[: AL}. The form feed command sequence clears the screen
and moves the cursor to the first position on the top line, This 1s a
two character command hecause the FF character is used for the Forespace

Command .

Clear Screen (AZ)., 'This deletes all data on the screen. The cursor

position is not changed.

Ling Ingert (AW). The line containing the cursor and all following lines

move down one line, The botiom line on the screen is lost.

Line Delete (AU). The line containing the cursor is deleted. All
lines below the cursor are moved up one line and a Blank line is moved
into the bottom line, In half duplex modes, the entire line buffer is

deleted,




Char Insert {(AV). The character indicated by the curscr and succeeding
characters on the same line are shifted right one character. The
curser position is set to a blank. This function will not operate

if the last positlon on the line contalns data,

char Delete {AX). The character indicated by the eursor is removed,
Characters to the right of the curser on the same line are moved cne

position to the left.

Insert Mode (A[, 'I'). This command simplifies insertion of long

strings of data, ZTogleally precedes each succeeding character with
an insert character command, The Insert Mode is terminated by any

control character, which is otherwise ignored,
EX 1 [T FFFF = YFaNFaNEaVT
Transmit Block {(AD}, Transmit all screen data from the last transmlt

command {from line 1, column 1 if not on sereen) up to the current
curgor position, to the user program. Tralling blanks on each line
{unless explicitly entered by the user) are igmered. Individusl lines
are separated by carriage retwrn line feed sequences, BEnd of Text
character (AT} is appended to the end of the transmission to signify
end of text block, Protected fields are replaced by Horimontal Tabs

{AI). No other control characters are transmitted, *

Bet XIMIT Start 51\[, AD}. Changes the curser position assocliated with the
last Transmit Block command to the current cursor position., This allows
the user to select a command from a menu or repeatedly input the sane
string (as long as it stays on the screen) .

*EX:AAAASMEMM BEBB is transmitted as AAAAATALAIAT BERB
W Background display = protected field al is only one character long,




Special Commands

Four special command codes are implemented to maximize =ystenm
utility., Thae first cne, SETC, is used to change the terminal con-
figuration switches. The other three are normally system monitor
functions and can be deleted if the monitor {if any) in use provides
the same functlon,

These switches are always detected and acted upon while the
software is in use. Any keyboard input other than these commands

while cutput is= being processed is ignored,

Set Configuration {AB, <CMND>, <PARM>), The SET command allows the

uger or program complete control over the terminal configuwration.
Each eopnfiguration awitech change requires a complete three character
saquence. The AB causes the Tollowlng two characters to be interpreted
as the switch to change and the desired value. The switch must be
an upper or lower case letter, the value can be any character other
than a control character. When executed from the keyboard, the user
Will be prompted on the top line. Any response other than 'Y' to the
question mark will cause the request to be aborted, The "Y' should
not e included when seiting configuration switches froin the user program.
The key codes for different setting values are given in Appendix IT,
Switches which can be set are:
<f> Use the ALT-2480 display at the address indicated,
<E> Set OFFBOT to determlne whether to wrap around te the top line
or scroll the screen up when the curser is moved below the

bottom line.



<O

¢

<M=

<M=

=,

<H>

3>

Select curser character. The character input becomes the new
curgar character,

Display lower case as lower case {normal),

Select cseape character for block mode keyboard input,

Select XOFF character,

Display lower case characters uslng the greek symbol set.

Display lower case as upper case. {This switch should always
be used with the 2480-C aption.)

Select ATTN character.

Set dlsplay line length. IT length is forty or less, tha
display generated will be compatible with the ALT-2480
low resolution option,

Reserved,

Sct OFFIFT to determine whether to back up to the previous
line, wrap around on the same line, or remain in the flrst
Position on the line when the cursor is moved past the
left edge of the display.

Seleet input mode.

Select XON character,

<F>, <@> Reserved

Set OFFRT to determine whether to start a new line, wrap
around on the same line, or remaln in the last position
when the cursor is moved past the last position on a line,

Set or clear "TTY lock." The TTY lock shifts all lower case

characters to upper case on input, It does not affect Program

cutput.



<T> Set OFFTOP to determine whether to wrap around to the bottom
line or scroll the screen down when the cursor is moved
above the top line.

<U> through <Z> Unused,

Attentlon (AC}. This command retwrns control to a user specified address.

Narmally this would be the monitor restart or breakpoint trap address.

Stop Qutput {AS). This command stops all owbput processing wntil a
Resure output command is given. This allows the user to stop the
rogram long encugh to read the cutput and then resume processing.

Only special commands may be entered while this command is in effect.

Resume Dutput {AQ), This nullifies the output freeze caused by a

stop outpui command.,

Additional Commands

8ix additional commands are provided for additional flexibility.

futo Answer Back (AE). In response to the ENQ command from the program,
the software will respond with a short HERE IS message, Thils can be
convenient for identifying specific versions of the 2480 software which

have been specially modified fer a given application,

Bell Subwoutine (AG). Since the ALT-2480 does not provide an acoustic
warning tone, a special routine 1s rovided., This routine can either
be modified to ring a user provided bell interface or left as is to

flash the sereen cnce,

AU




Keyboard Lock and Unlock (AD and A}, These vommand codes disable and

enable keyboard input respectively. An attempt to input from the keyboard

while it is locked will trap te the monitor entry point specified by MONLVL,

Seloet Foreground Display (al, A ), Iisplay all following characters in

normal video,

Select Backesround Display (ht. AY), Digplay all following characters in

inverse video (and/or blink as strapped in hardware), Nete that fields
in background mode are not input in block mode but are replaced by

horizeontal tabs,

11



Software Interfacing Guide

There are only three primary entry points in the MATROX 2480

Software Package. There is one routine call to output to the display,
one to read the next avallable keyboard input, and one to see if any
keyboard laput is available. The same three routine calls are used
regardless of the input mode in use or the style of output desired.
A fourth entry point is also provided to allow independent, noninter—
fering cutput. Local storage for this routine is totally independent
of that used for program output facilitating adaptation of the package
to interrupt driven keyboard input.

All four routines obey the following register conventions
1} All registers except the PSM are preserved. 2) Yalues are
returned in register A with the flags set to mateh. 3) OQutput
reoutines expect the argument to be in register C. In accordance

wlth convention 2, this argument 1ls refurned in register A as well.
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Primary Entry Points

QUTCHR

The character in register € is displayed at the current cursor
position and the cursor is advanced to the next character position.
Characters with numerical values less than 32 {blank) are assumed to
be control characters {parity is ignored). The action taken for any
particular control character 1s determined by the lockup table at the
address in GONAT, If a control character is not in the referenced
table, it 1g displayed as a<char™, Lower case characters may be
optionally shifted to their upper caze or greck equivalents, The
parity bit will be set or cleared to match the current display mode

(background or fareground respectively).

INCHRW

The next available iInput charactsr is returned in register 4.
If no input data is available {e.g. a line terminator has not yet
been typed in half duplex input mode), the curser character is flashed
at the current curser location to prompt the user, Only one character
is returned with each call to this reutine. However, once an input
line or block i= terminated, there 1s no delay in subsequent calls
as long as buffered data iz available.

There is no requirement that all available data be input before
processing any cubput, but be careful with the bleock mode, as any input
data shifted off sereen before being input will be lrrecoverably lost.
Half duplex line storage is limited to 80 bytes. If this limit is
reached before a 1lne terminator is entered, the entire line buffer
will be released to the user program and no further keyboard data
entry will be accepted until the entire buffer has been read by the

user program. OCare must also be exercised when changing input modes



AL

to aveid undesired loss of buffered inpub data.

When using block mode input, keep in mind that ne distinction i=
made between displayed program cutput and displayed keyboard input.
This dlstinetion can be maintained by using foreground mede for
keyboard input and background mode for program output,

TSTIN

This routine allows the user program to check if any data is
avallable for input. If calling INCHRW would result in a delay
(i.e. a character, line, or block is not available}, this routine
returns with register A set to zers, If data is currently available,
register A ls set to F'F‘(hex]. Flags are set to match the contents of
register A,

ECHOCH

This routine is similar to QUTCHR tut 1s medified to simplify
keybpard echo, specially in interrupt driven systems. Its functloning
is identiecal to OUTCHR with the following exceptlons,

1) Output is independent of the XOFF command.

2) e control takle referenced by ECONAT is used.

3) Parity is not ignored. Characters with the parlty bit zero
are treated the same as in OUTCHR. However, all characters
with parity bit set are considered contrel characters and
searched for in the comtrol table,

4) Escape and other multiple character seguences are malntalned

independent of any in progress in OUTCHR.



Required User Supplied Subroutines

To interface with the user supplied keyboard, this package
requires twe user defined routines. These routines may use any
registers desired, the only requirement is that they return thelr
value in register A.

INKBS

This routine must retwrn the sztatus of the user keyboard,
Register A should be zero if a character is not available, Any
other value implles a character is available immedlately by calllng
INKBD. For compatibility with potential user programs, there ghould
not be any response time requirement hetween a positive response to
INKES and the subsequent call to INKBD. INKES 1s called at address
STFIX + 3.

INKED

This routine should return in register & the ASCIT character
input by the user. It 1s called only after a positive response
to INKBS is received. {Note that more than one rosltive responge
to INKBS may be required before a call to INKED depending on the
uger program.] The parity bit may be set or clear as desired,

It is ignored by the package but is provided to the user in full

duplex and half duplex inpui modes, INKBD is called at address INFID+1,

15



Lookup Tables and Variables

Most of the power and flexibility of thls package are due to
the extensive usc of run time interpretation of critical parameters
and control cheracter definiticns along with strict segregatlon of
program code (ROMable) and program data (RAM only}. Py appropriate
uze of the SETC command, a single copy of this package can independently
control multiple MTX -2480 displays.

The use and allowable values of all variabtles are documented
In the sowrce Ilsting, Seme of the more powerful or unusual ones are:
CPTRS

To maintaln the identity of specific points on the display as
characters and lines are added or deleted and as scrolling occurs,
these character pointers are updated by all routines which move data
about the sareen., BEach polnter requires two bytes, The low byte is
the column and the high byte is the line, The total number of pointers
iz determined by the compilation switch CPNUM, currently set to three,
The flrst two pointers are used 1n block lnput mede to keep track of
which character to transmit next and when to stop transmitiing.
The third peinter is available for other uses.
CURSAT

This pointer is the current cursor position. Tt is tested before
displaylng any data to verify that it 1s on screem. Action taken when
off screen is determined by the variables OFFBOT, OFFIFT, OFFRT, and
OFFTOP which are interpreted by the routine TSTCUR. Note that TETCUR
modifies only the cursor data supplied in reglsters H,L and 1f necessary,

the dlzplay. It does not modify the contents of CURSAT.

16



HTXAT
This word contains the base address to use in all references to

the MATROX display memory. It can alse be used to provide a left margin
by increasing the address by the desired walue and decreasing the line
width accordingly,
BLKEND

This byte defines both the terminate block {XMIT) character and
the second character of the set block start command,
MONLYL

This defines the address to call if the ATIN character 1s detected
on input, Tt 1s also called if an attempt i1s made to input a character
vhile the keyboard is locked, Both conditiens are ignored if the address
is =zero.
ECOHAT

This word deflnes the control character lookup table uged by
the routine ECHOCH. It must contain the address of a valid contrel
character lookup table. CONAT performs the same function for OUTCHR,
In this package ECONAT and COMAT are the same. If wanted a new lookup
table can be created for routine ECHOCH.
INTRAP

This word is tested before each attempt to get a character from
the keyboard, If it is not zero, the address contalned is jumped to.
A BRET instruetlon will return the value in register 4 as if it had been

input from the keyboard. A JMP to INFDX will preceed wlth normal

acquisition of keybpard input. Useful to control imput date, and output
data or commands from the user program when in block of half-duplex mode.

HMULIMP
This word is tested by OUTCHR after registers B and € have been

set up but befare any processing ls begun. If not zero, the contents
are considered the address of a routine and called, If output has
been inhibited by an XOFF command, i1t will not be tested until cuiput

is permitted to resume. The routine called should return with the CY
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flag clear if output processing of the contents of register C is desired.

GY flag set squelches  further processing. Only the contents of
register B must be preserved. IMULJM performs the same functien
for ECHOCH. The same use az INTRAP but in cutput controlling.
CONTAB

Thizs iz an ECHOCH and OUTCHR centrol character definition table.
The table is built of three tyte entrles consisting of the valus of
the centrol character and the address of the routine to execute it.
By convention, a character with the parity blt set is equivalent to
the zame character preceded by the escape character. If a match ls
found, the assoclated routine is called with register B positive if
from OUTCHR, negative if from ECHOCH (guaranteed not to change sign
1f incremented less than 100 times). Reglster ¢ contains the character
matched and registers H and L contaln the line and column of the current
cursor positlon respectively. The routine called may use any registers
desired, including reglster E.

Tatle entries may be for any eight blt walue. However, the talle
is only searched for characters from 0 through 31 and 128 through 255.
The entrles may be in any order with the exception of the null control
character. The last entry in the table must be zero in order to
terminate the search. The table iz linearly searched and only the
first oceurrence of a character is detected. This 1s utllized to
redefine the carriage return in block input mode without duplicating

the entire table,
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Code

b
AB
M
AD
AE

AG

AL
A

AM

AQ
AP

A

S
AT
AU
AV

0
01
02
03
04
05
08
07
08
a9
0A
0B
0c
op
0B
OF
10
11
12
13
14
15
16
17
18
19
1A
1B
1c
1D
1E
1F

Ruboutzr

ASCII

S0H
STK
ETX
EQT
ENg
ACK
BEL
ES

HT

VT
FF

30
sI

Icl
ne2
C3
hojecd
NAK
SYN
ETB

EMX
SUB
EsC
F5
G5
RS
Us

APPENDIX I

Control Codes

Input
Function FIX HDX

SETC: Set Configuration Switches x x
ATIN: Return to Monitor X X
Transmit Block

Aulo Answer Back

Bell Zulroutine

Backspace

Horizontal Tab X
line Feed X
Upline

Forespace

Carriage Return x
Uniock Keyboard

Lock Keyhoard

XCN - Resume QOutput X b4
Reserved

X0FF - Stop Output x X

Delete Line x
Insert Character

Irsert Line

Delete Gharacter

Reserved

Clear Screen

Escape Char for Multi Char Commands

Home

Delete Character *

ELE

LT

E

Output

HoMoOH M

B

15




Code

ESC '=f < <=
Egc 1

ESC F#

EsC VT

ESC EOT

ESC U3

ESC EM

Escape Character Sequences

Function FIi

Iirect Cursor Addressing
Insert Mode

Form Feed

Vertical Tab

Bet Start of XMIT Block
Select Foreground Display

Select Background Display

Input

HTX

ELK

Dutput

20
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AFPENDIX II

Conflguration Switches

AR, <CMNI>, <PARM:-

Function

Set 280 Base Addresc

Set OFF30T Switch

Select Curser Char

Dlapluy Lower Gase as Lower
Select Bscape Char

Select XOFF Char

Digplay LC as Greek
Display Lowsr Gase as Upper
Scleet ATIN Char

Set Display Line Length

Reserved
Sct OFFLFT Switch

S5et Input Mode

Select XON Char

Rescrved

Set OFFRT Switech

Set TTY Upper Case Lock

Sct OFFTOF Switch

Undefined

mH O ORI

21

Set to

0000H
1000H
S000H
ADQOH
BOOOH
COOOH
D0OGH
EOOOH
FOCOH

Wrap around to top
Sercll up

Cursor becomes the char

Escape becomes the char
XOFF becomes the char

ATTH becones the char

4o wide
72 wide
80 wide

Back up to previcus line
Overvrite first char on line
Wrap around to snd of line

Half duplex
Full duplex
Block mode

A0N becomes the char

First char of next line
Wrap around on same iine
Overwrite lagt char

On
Off (normal)

Seroll down
Wrap around to bottom




APPENDIX TII

The Demonstratien Program 1

To permit evaluation of this software package, a simple
demonstration program is included as part of the package. To
run the demcnstraticn, dcad the object paper tape using a zstandard
Intel format hex loader, The program loads gtarting at address
0100 hex and requires less than 3K bytes of memory, Once loaded,
manually pateh the address of your INKBS routine into the JMP at
locaetion 0103 hex, the address of your INKBD routine into the JMP
at location 0106 hex (sce Software Interfaclng Guide for the
definitions of the INXBD and INK3S routines), the address of a
routine to read your cwrrent ccnsole device {value returned irn
register A) into the JMP a2t location 0l09 hex and the address of
a routiue to output the character in register C or A on your
console device into the JMP at location 0100 hex. The console
1/0 routines are not requirad 1f only the first phase of the
demonstration is executed., If desired, the location MONLVL (address
OASA hex) may be patched to the breakpeint or restart address of
your monlteor,

Display software parameters are initially set to the followilng
values, They may be modified as desired using the Set Configuration
Swltch command,

-ALT-2480 addresszed at EOO0 hex,

-Tine length is 40 characters (low resolution),

=Input mede is full duplex,

-Input upper case shift lock is off.
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-Output displays lower case as upper case.
-Cursor character iz lnverse video underline,
-0FFBOT set to scroll display.

~0FFTOP set to wrap around to bottom line.
~0FFRT set to start a new line.

-OFFIFT set to overwrlte the first character on the line.

-Control characters are defined to correspond with the User's Guide.

To run the demonstration, start exceution at locatlon 000 hex.
If your ALT-2480 is addresced in the memory block starting at E0Q0
hex, a flashing cursor will appear in the upper left corner of the
display. If your ALT-2480 is not addressed at E0OQO hex, type in the
command sequence AB, A, 1n, Y where n iz the character 0 through 9
Or 1,4 13 <y =4 OF 7. See Appendix IT for the correct wvalue to use.
This command sequence wlll reset the software to use the ATT-2480
at the specified address,

The Tirst phase of the demonstration is a zimple loop where a
character 1s read by TNCHRW and dlsplayed by OUTCHR., The input meode
is initially set to full duplex so that characters are displayed by
OQUTCHR exactly as typed 1n. By changing to half duplex input mode,
(type AB, M, &, ¥) it is possible to see the line at a time editing
ablility of the package, When a line 1= terminated by either CR, IF,
or ES0, the entlre line is redisplayed by QUTCHR. (If the line is
terminated by an E3C, the first character provided by the next lnput
from INCHRW will be processed hy OUTCHR as the second character of
an escape segquence, so uge care). Simllarly, the full editing power

of the display may be tried by selecting block mode (fype AE, M,
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2,Ty. When using block mode for the very flrst time, clear the screen
first. Thle will initizllze the line fill table and character pointers
from the "random” contents left from the loading process. When
changing {rom half duplex or bleck mode, type the terminator character
immediately after executing the mode change te exit the input buffer
i1l code and permit the mode change to take effect.
The second phase of the demonstration program is an independent
test of OUTCHR., This phase is entered by typing the control
character FS (A \) during phase one., Note that this will not change
test phases 1f input mede is bleck mode, nmor will the phase change
1n half duplex mode wntil the line is terminated and the FS character
is received by the demonstration program. Phase two accepts characters
from the censole and displays them using OUTCHE. The routlnes TNCHRW
and INSTS are not invelwved. This permits exiensive evaluation of
dlsplay output characteristics without interference from imput
restrictions, This phase is exited by typing a US (s _) on the console.
The final phase of the test program is an independent test of the
various INCHRW modes, Characters are cutput to the console exactly
as they would have been received by a user program. Typing an RS (An)

will return the demonsiration program to the initial phase.
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Applicatlon Notes

This package 1s provided to permit the user to experiment with
various system capabilities and differing applications with a minimum
of programming effort. While this section discusses various applications
using the MTE24E0 software package, 1t Ls important to keep in mind that
this software package 1s not production level software, Efficiency, sine,
and speed of exscution are all deliberately sacrificed to provide a wide
range of capabllities and maximum flexibility.

A sophisticated intelligent terminal can be assembled from a minimum
nunber of parts; display, keyboard, CPU, serial port, ROM, and a little
RAM, The MTX2480 software packaze demonstrates many of the capabilities
found in the popular Hazeltine 2000 intelligent terminal. In this case,
however, many termlnal characterlstics can be modified by simple keyboard
commands. Even production models could be radically modified simply by
changing the ROM program,greatly simplifylng last minute specification
changes or custom variations,

In mini and micre computer based systems, the display can be integrated

directly into the system, eliminating the need for extra I/0 ports and
utilizing idle processor time and memory. This also permits highly inter-
actlve, real time contrel of the dlsplay, which is often not practical
over typleal communication lines,

When used as the operator's console, system parameters can be diaplayed

and updated by the operating system in real time wilth 2 minimum of overhead.
For example, to dlsplay a status message on a PIP-11, an eight word routine
is sufficient:

MoV Rl, #ME33AGE sAddress of message text
MOV RZ, #DISFLAY iAddress of display area to use
MoV RJ, #IENGTH 1Llength of message

LOooP; MOVE  (R2)+, (R1)+ ; Transfer the message

S0B 3, LOCP jRepeat until done




On a 2-80, only ten bytes are reguired!

LD EC, LENGTH ;Mosaage length

in DE, DISPLAY iDisplay area desired
1D HL, MESSAGE 1Message desired
LTIR sDisplay it,

Integrated intc a small business system, the display can significantly
enhance thruput and accuracy, especially with unsophistlcated users. For
example, order forms can be filled in by displaying the appropriate blank
form and guiding the user through the required entries one step at a time
using the line at a time lnput mode provided by MTE2480. Entries can be
checked by the applications software for validity and consistency at the
time of entry, allowing immediate interactive correctien.

Considering the display cen do anything a GRT terminal can do, only
far fastery the possibilities are limitless. Except for operations
requiring mass data movement (e.g. scrolling), even the MTX24B0 software
package can display several thousand characters 2 second. In general,
the primary limitation on display update speed is the time required to
generate or retrieve the data., Thls capabllity to read or write any
data on the display almost instantly makes practical applicatlons not
even contemplated with conventional terminals.



Demonstration Program 2

This program sets the page mwode, clears the screening, sets the

cursor at home, and line length in 80 characters. The INTRAP location

points to the addresz of a routine that test the column numbers. If it

is 75, the bell i1s outputted using the OUTCHR routine,

blanks.

ADDRESS CONTENT MNEMONIC
gcog #6  BEGIN MOVI B,@8
gcHl g8

gcgz 21 1LXI, H,L
d4cas 1]

dcgs #D

gCas 4 TOOP MOV C,M
8Ca6 CcD CALL
gog7 dc OUTCHR
#cps @#2

gcao 23 INX H
PCRA @s DCE B
@B o2 JNZ LOOP
pCdc as

#Cen $C

fciE CD HERE CALL
¢coF ()] INCERW
gcig @2

pciy FE cpL !
gclz 29

#Cc13 CA J& HERE
@#cla JE

#cls #c

#cls cD CALL
dci7 éc QUTCHR
dcis g2

#cl9 c3 JMP HERE
gcla §E

$C1E gc

When a block is terminated, it is outputted on the screem without

COMMENT

{Load B with number of
{Codes

{Load H,L with first
fAddress of codes

/Get one code and
{Outpur it

/Point to next code
{Decrement counter apnd
{Test for all dene

/Get a block or

fBuffer character if block
/Terminated

f1f it is a blank

/Get next character

/1f not cutput it

{Get next character or
{Black

The bell call is made with the following routine. Manually patch the address

of this routine (@C4@) in the INTRAP location ({HABR5).

Bcad
gcat
dca2
#ca3
i T YA
#Ch5
@cas
dca7
gcas

24
32
[ 2%
n
FE
4B
c2
86
@5

LHLD
CURSAT

MOV AL
CPI 75D

JNZ INFOK

/Load H,L with
/Cursor pesition

/Test if it is
/Equal to 75

/1f not, get the
/Mext character




ADDRESS CONTENT MNEMONIC
@ca9 #E MOVI CP7H
#Caa g7

PCAD cn CALL

fCac @#c TUTCHR
@#CL4Dp @2

PCAE c3 JHMFP INFOK
PCaF 86

gcsg @5

COMMENT
fIf yes

fOutput the
{Bell command

/Then get the
/Rext character




G2AF

02BC
02E1
02B4
02BS
02E8
C2EBE
0286
02BD
02BE
02C1
o2Cc2
02C3
02C4
D207
o208
02C7

02Ch
020K
0200
020D
0200
a2n1
o202
0205
0206
o207

cy

Ca
2AC70n0
04
F2EBBOZ2
2AB30A
7€
23
EB?
CACAOZ
23
23
B7
C2ZBBO2
37
[
ce

SE
23
Db
2104602
ES
05
2A3Z204
ce
c1
AF

RET

FRRAKA R KR IOKR KO RR OR KR JOKRIOK 3K 30 KKK ORIk ;

OUTEUT SUBROUTINES .

THESE ROUTINES ALL MUST PRESERVE KEGISTERS B AND G

;
.
v
5
;
;
N
]
i
H

AR KN N K ROKONCOR A K AR K K A Kk KKK Ok KR KR

CONTROL. CHARACTER FROCESSING ROUTINE.

SCANS TABLE CONTAR OR ECONTAE AS DETERMINER BY
LEVEL FOR THE CHARACTER.

IF A MATCH IS FOUNDs THE INDICATESR ROUTINE IS
CALLED WITH F=LEVELr C=CHARs H=LIMNE AND
L=COLUMN (OF CURRENT CURSOR FOSITION).

CALLED ROUTINES MAY UTIL.IZE ANY REGISTERS.

CONTROL. CHOARACTER TABLES (ADDRESS IN COMAT OR EC
HMUST CONCLUDE WETH THE NULL CHARACTER (OOHEX)

REGISTERS Ar Dy E» FLAGS: H AND L MODIFIED.

CY FLAG IS5 SET IF TNE CHARAZTER IS NOT FODUND,

i
FROUTINE CONTRI. (C=CHAR» B=LEVEL} :i
%

WL MR R CWE CER MR W MR W W ws

CONTRL! FUSH b FBAVE VITALS

LHLD CONAT #ASSUME ODUTFUT MODE

INK B 3 IS IT?

JP CNTRO H IT IS

LHLD ECONAT FBGET ECHO CONTROL TABLE
CNTRQ: MOV ArM fOET TABLE ENTRY

INX H +ON TQ ADDRESS

CHE C POESIRED CHARACTERT

JZ CNTR1 P YES., DD IT

INX H FSTEF TO NEXT ENTRY

INX H

ORA A +BUT CHECK FOR END OF TABLE

JNZ CNTRO # FEFORE CONTINUING

sTC iFILAG AS FAILURE TO FIND

FOP E $RESTORE VITAE

RET

FEXECUTE THE DESITIRED CONTROL FUNCTION

CHNTR1: MOV Ertd iLOW BYTE OF ANDRESS

INX H

MOV DM $AND HI BYTE

LXI HrCNTRE FFAKE A CALL

FUSH H

FUSH o fCALL ADDRESS

LHLL CUREAT FCURSOR FOSITION

RET FWOLLD YOU BELIEVE “CaAlL‘?T
CNTRE: FOP B FRESTORE VITALS

XRA A #CLEAR CARRY




0208

02D%
92DA
02DHR
02IE
O2E1
92E2
O2ED
02Eé
D2E?7
02ER

02ER
02EE
O2EF
0ZF0Q
02F3
02F&
02F7
Q2Fa
O2FF
02FC

Q2FD
02FE
02FF
03062
0305
0306
0307
0308
Q308
030C

030D
030F
0310
0313
0314
03135
0316
0317
031A

ce

AF
BS
FREBQR2
3ACD0A
an
FRE702
23
2F
&F
C3Fpoz

JAECOA
30
Bl
D2FDo2
3AC40A
3D
F2FCO2
24
AF
&F

AF
b4
F20003
3AC30n
an
47
ES
CCBFO3
El
ce

FElB
e
3AC404
30

&7

ED
C44303
Et

ce?

]
P
¥
i
’
4
§
H

TETCUR !

TSTOS:

TET1G6:

TST15:

FCOLUMN IS5 NOW OK. CHECK THE LINE.

TST208

FEURROUTINE FUTUF (C=CHAR» H=LINEs L=COLUMN)

SURROUTINE TSTCUR (H=LINEs L=COLUMN)

RET P AND RETURN SUCCESSFULLY

ALUUST HsL TO THE NEAREST ON SCREEN FOINT

H AND L ARE TREATED A% SIGNED & BIT INTEGERS
ACTION TAKEN ON OFF SCREEN FOINTS IS DETERMINED
BY THE SWITCHES OFFLFT, OFFRTsy OFFTOF AND
OFFROT .

IF ORIGINAL FOINT IS ON SCREEN IT IS NOT MODIFIE
Ar Iy E» FLAGS AND HL MALIFIED.

XRA A $TEST FOR OFF LEFT FIRST
ORA I ;
N TST10 f0K 80 FARs TEST RIGHT STDE

LDA OFFLFT #0FF THE LEFT: WHAT TO DO? i
ICR A :
JP TSTOS  SUSE Ar LINE # I8 OK

ICR H iUe DNE LINE ;
cMA #  AND CORREECT COL NUMBER i
Moy Lrd $SET NEW COLUMM i
JNP TST20  $AND TEST LINE # :
LDA WIDTH  FTEST FOR OFF RIGHT SIDE :
ICK A iMAX LEGAL IS WIDTH-1 ;
CHF L FSTILL Ont :
JNC TBT20  $YES., CHECK LINE ;
LDA OFFRT  0FF THE RIGHT: NOW WHATT i
nER A !
JP TST15  FADJUST COL OMLY

INR H sDOWN ONE |.INE

XRéA A i AND 1ST COLUMN

MOV LrA $SET CORRECT COLUMN

XRA A $TEST FOR OFF FOF

ORA H

JF T8T30 #TOF OKr» CHECK HOTTOM
LDA OFFTOR  $0FF TOF. NOW WHAT?
LCR A

MOV Hré sNEW LINE NUMRER

FUSH H F SAVE CURSOR

{74 SCRLIN #SCROLL IF REGUIRED
FOF H fRETRIEVE CURSOR

RET JALL DONE

CPI 24n #TEST FOR OFF ROTTOM
RC iA-0K.

Lba OFFBOT  #D0WN TOO FARs SO FIX
LCR A

MoV Hr FNEW LINE NUMEBER

FUSH o FSAVE CURSOR

CNZ SCRLUF  +SCROLLING AS REQUIRED
FOr H

RET




0000
FFFF
8000
FFFF
0003
0050

0100
2100
0103
0106
010%
0100
010F

0112
0115
0114
0119
011E

O1LlE
0121
0122
0125
0127

0124
0120
O012E
O12F
0132
133
135
01383

Q200

FQ03

C30F01
C31ZFG
C303FG
C3C3FD
C309F 0
310002

CitsBOZ2
4
Coneco:2
FE1C
C21201

CR0901
aF
cHocoz
FE1F
C21E01

Ch&BO2
F3

45
cnotol
F1
FELE
ciz2nnl
£31E0]

-

v wr e o cwn

MATRAX 2480 SLHRFOUT TE FACKAGE

VERSIOM 2.05 JaN 21

COPYRIGHT (CY 19782

DR VINCENT C JOMES

2UE NORTH MAGNDIL.IA

SATELILITE BCHe FLA
32937

COMPILATION SWITCHES

r 1274

FSTAND ALONE VERSION
SEOMFTLE @l DEMONSTRATIO
FCURSOR FOINTERS

PLINE BUFFER STZE

Fal Sk CRuU 0
TRUE QU NOT FALSE
SALONE  EQU FalLSE
DEMQ EQu TRUE
CrFMUM EQU 3
LINSTZ EQU 300
IF DEMO
FSTAND ALONE DEMINSTRATION FROGERAM 1

FTIME FOR NEXT TEST?

ORG 100H FWORK UNDER CF/M
M REGIN
INKESE JMP CSTS FREYROARD STATUS
TNRKERD  JMF (B9 ) PREYEODARD DATA
CILac:  JmE CI sREAD CONBOLE
caLncy JMe [Ms} FWRTTE CONGEOLE
EBEGIN! LXI BFy STALK
PSELF CONTAINED TEST
LOaro:  CaLtl INCHRW  FGET & CHaR
MOV CrA
CaLl DUTOHR  FDISFLAY IT
CFI F3
JNZ L.O3ro FNOT YET
FOUTPUT TEST
Laoe: CaLt Crioc
My Criy
CaLl. OUTEHR
CFT s iSHIFT TIMET
JINZ 1.QgF
FINFUT TEST
LOOF2:  Call TNCHRW
FUSH S
MoV Cr
CaLl coLac
FOF ISl
CPI RS
JNZ LOOKH2
JHE 1.00F
QRG 2001

CI FQ QFOQIH

FOEFINE FOR ZAFFLE




FOoe
Fol2

0200

0200 ES
0201 nsg
0202 (2%
0203 F5
0204 04680

oo EQuy OFoQPH
CETS G OFQ12H
Srack £ou k3
ENDEF
40Kk TOF LEVEL ROUTINES b3

EXCEFT AS NOTED ALl REGISTERS ARE FRESERVED.

- wR WP Er we wa

FROUTINE OUTCHR (C=iHAR)

i DISFLAY THE ASCII CHARACTER iN € AT THE
$CURREMT CLRSOF FOSITION AN ATVANCE THE CURSOR
#TO THE NEXT CHARGBCTER FOSTITION.

CHARACTERS WITH NUMERICAL VALUES LESG THAN
32 (SFACE) ARE ASSUMED TO HE CONTROL. CHARACTERS,

LTI TR

sROUTINE INCHRUW

RETURNS THE NEXT AVAILAELE INFUT CHARACTER
*IN REGISTER & (FLAGS ARE SET TGO MATEHY,

#IF NO CHARACTER IS5 AVAILABLE, THIS ROUTNE WILL WalT
FUNTIL DNE IS,

i THIS ROUTINE IS USED FOR ALL INFUT MODES,

PIF IN A BUFFEREL HODE (HALF DUFLEX OR RLOCK)

iND CHARACTERS WILL BE RETURNED UNTIL A COMFLETED
FBUFFER IS AVAILARLE., ONCE THE BUFFER I5 KELEASEN
FHY THE KEYBROARL: FALH SUCCESSIVE CALL TO INCHRW
FWILL RETURN THE NEXT CHARACTER IN THE RUFFER.

¥

- -

v

¥
FROUTINE INSTS

§ RETURNS THE ACCUMULATOR SET To TRUE {FF HEX)
FIF A CHARACTER IS AVAILAERLE FOR INPUT FROM INCHR,
FOTHERWISE, A IS CLEARED TO FALSE (G0 MEX).

§ FLAGS ARE SET TH MATCH.

LTI T

ROUTINE ECHOCH (C=CHAR)

; SAME AS OUTCHR EXCFFT THAT MULTIPLE CHARACTER SEQUE
FARE MAINTATINED INDEFENDENTLY T ALLOW NONCONFLICTING
FECHOING CONCURRENTLY WITH PROGRAM OUTPUT,

FREEER INTERRUFT LEVEL (ECHO) ENTRY FUINT

ECHOCH! FUSH H PSAVE THE WORLIt
FUSH n
FUSH E
FUSH FEW

MY T ByBGH PEET INTERRUPT LEVEL FLAG



0204 2aC10M LHLD IMUL.IM  SCHECK FOR MULTICHAR
0209 CIIFO2 S QuTCOo FREST DFF FPROCESSING I8
5 COMMON WITH QUTCHR

FIKER NORMALL ENTRY FOINT FOR FROGRAM OUTEUT

0200 ES QUTCHR! FUSH H FEAVE THE WORILD
OO IS FUSH I
020E FUSH I
020F F5 FUSH FEW A
0210 79 MOV ArC ICLEAR PARITY o
0211 E&7F ANT 7FH i
0213 4F MO Cra :
0214 0400 MU BrO0M  SSET NORMAL OQUTEUT FLAG ;
0216 CI3A08  OUTCE! CaLL XOFFED  30UTEUT THROTTLED® :
021% C214602 INZ OUTCE  $YES., KEEF TRYING :
021C 2ARFQA LHLE HULJMF SHULTT CHARACTER SERUENGET g
021F 7C OUTCO:  MoY ArH $CHECK IF ZERD o
0220 BS GRA i i
0221 CARCOR Jz QUTC2  §NOTHING TO IT i
0224 112902 Xt DyDUTCL 3FAKE & CALL TO IT o
0227 D5 FUSH I PRETURN ANDRESS :
0228 E9 FCHL i CALL Y ROQUTINE
0229 LAZY0Z  JUTCL:  Jg DUTCS  CY SET MEANS ALL DONE
g22c 79 ouTeZ2: Moy Al SFROCESS THE CHARACTER
023D FE20 CFI c §CONTROL CHARACTER? ;
022F DABEQR Je auTtce s vES
0R32 B? ORA A SFARETY BRIT SET® i
0233 FAZEOZ JM OUTCC 3 YES, TREAT a8 CONTROL
0234 CREDO2 CALL DUTCX  §NDRMAL FRINTING CHAR,

#  LISFLAY IT :
0239 Fi ouTCY: FoF FSW fAlL DONE: RESTURE i
0234 C1 FOF E § REGISTERS
023E L1 FOF It i AND RETURN
023€C Ei FOF . H
0230 Y RET

# CONTROL CHARALTER PROCESSING

023E CLROG? ouUTCE:  CaALL CONTRL  $SEE TF LEGITIMATE CONTROL
0241 DI3IPH0 JNC ouTee FYESy ALl DONE

0244 79 MOy Ayl FUNRECOBNIZED CONTROL CHAR
0245 FEAQ CFI © " OR BOH FFRINTING CHAR?T

0247 D235702 JNE ouTeC3 P OYESy PRINT IT

0244 C&40 ADI ‘e’ FOHIFT TO UG ALFHA

024C aF MOV Crar

024Dy 5 FLUsH B F ANL 5AVE FOR LLATER

024E E&BO ANI FARGN F8AVE FOR/BACK RIT

Q250 CaS5E AT o FAND INDICATE CONTROL CHAR
0252 4F MOv L

C2E3 COGpozR CalL QUTECX FOBY LEALING UF-ARROW
0256 €1 0" b sGET THE CHARACTER BADK
0257 CDEno? GUTC3I:  cALL QurTeX FOTSFLAY CHARACTER

02TA C33902 JMP auTCY ¥ AND RETURN

# INTERNAL SUBROUTINE QUTCX (C = CHAK)
i ALJUST CURSOR TO LIE ON THE SCREEN,




Q230
Q260
02463
0266
Q247
026A

QZ6E
0250
02461
026E
0271
0272
0275
0278
027H
027E
0281
0284
0287
028A
0Z2BE
0280
o28n
02BE

028F
02990
0291
0272
0295
0296
0299
02%C
027F
02A2
02A5
0248
0ZAR
02a0
02aD
020E

2AZ20A
Cnpeo:z
CIEQ3
20
223204
Ce

E%
ne
[N
345404
3C
CAag402
F27EQR
CI'AS0s
C3BAOZ
COF0O0%
C3BAO2
coznes
[A8402
E7
Cc1
o1
El
Cy

ES
DS
[
3A540R
3C
CAARDD
F2A202
COR707
CIAROR
CDhR107
C3AR02
CaS07
K7
Ci
I
El

ouTex:

i
3 RiokeK

INCHR:

INCIHH!?
INCHF

INCHX:

KA A

O3 T

INSTS!:

STCHH:

STCHF !
STCHX !

DISPLAY THE CHARACTER AT THE ADJUSTED

CURSOR FOSITINN.

MOVE THE CURSOR TO THE NEXT COLUMN

(MAY BE OFF SCREEN) .

LLHLI CURSAT  #GET CURRENT CURSDR
CALL TSTCUR  #CHECK AND ALJUST
CALL FUTH FOISFLAY TIT

INR L FNEXT COLUMN

SHLDN CURSAT  i54VE NEW CURSOR
RET

NORMAL ENTRY FIINT FOR FROGRAM INFUT

FUSH H FSAVE THE WORLD

PUSH I

FUSH E

LDA FTIE FWHAT TNFUT MGDET
INR H

42 IMCHF #  FULL DUFLEX.

JF INCHH i HALF INUFLEX

CaLL INELK FELLOCK MODE

HMF INCHX i ANLO RETURN

CaLL THHIX FOET A LINE BUFFERED CHAR
JmE INCHX

calL INFRX $GET NEXT KEYSTROKE
JC INCHF PCY GET 50 TRY AGHTN
OrRA A iSET FLAGS

rar B

FOF D

FOF H

RET

NORMAL ENTRY FOINT FOR INFUT $TaTUS

PUEH H FSAVE THE WORLD
FUSH o

FUSH B

L.IA FInx FWHAT INFUT MODE?
INR A

Jz STCHF FFULL DUFLEX.

JP STCHH i HALF DUPLEX

CaLl. STERILK s BLOCK MODE

JHF STCHX FoAND RETURN

CAlLL STHEX JGET A LINE BUFFERED CHAR
JME STCHX

Cal.l. STFDX FOET NEXT KEYSTRORE
akaA ) FSET FLAGS

FaF I

POF I

FOF M




FFFM N IZAED« PR 44 =PLGL g91-

BARE MINIMUM ALT-2488 DRIVER
VERSION .88 <> O0OCT 28,1977

COPYRIGHT (CJ) 1977
DR VINCENT C+ JONES
11917 BENNINGTON AVE
KANSAS CITY MO 64134

BARE MINIMUM DRIVER ROUTINE FOR MATROX ALT-2456
DISFLAY. EMULATES A SIMPLE SCROLLING TERMINAL .
THE ONLY CONTROL CHARACTERS RECOGN IZED ARE LINE :
FEED AND GCARRIAGE RETURN. :

THE USING PROGRAM MUST DEFINE THE BASE ADDRESS G
OF THE 2482 IN USE (MTXAD) AND A ONE BYTE LOCATION
IN RAM (CURSORJ.

CHARAGTER TQ BE DISPLAYED MUST BE IN REGISTER G.
A AND FLAGS ARE MODIFIED.

e I e T T I T

2000 = FALSE  EQU 6
FFFF = TRUE  EQU NOT FALSE E
FFFF = DEMO  EQU TRUE  $SUBROUTINE OR DEMO? |
FFFF = vag EQU TRUE 348 WIDE OR 897 |
o@D = cR EQU apH !DEFINE CARRIAGE RET 5
2PAA = LF EQU BAH 7 AND LINE FEED i
: ¥
+ i
IF DEMO |
: DEMONSTRATION DRIVER E
3
a12¢ ORG 180H 5
4
0140 310802  BEGIN: LXI SP. STACK ¥
9193 DBOY KBIN:  IN 0 SWAIT FOR INPUT
€105 E6d| ANT !
€187 caB3gl Jz KBIN
¢1¢a DEAI IN 1 JGET THE CHARACTER
214C E67F AN 7FH $DELETE PARITY
G18E 4F Moy C.a {MOVE INTQ POSITION
@16F GDISal GALL  MTXOUT AND ECHO IT
e112 cagagl JuP KBIN  AND KEEP ON DOING IT
8209 = STACK  EQU 200H  :DEFINE SOME STACK
2220 = CURSOR EQU 280H  ;AND A BYTE OF RAM
£O0O = MTXAD  EGU GEGOCH MATROX IS HERE
; END OF DEMONSTRATION DRIVER !
ENDIF
; START OF ACTUAL 2480 ROUTINE i
8115 79 MTXOUT: MOV AsC $CHECK IF CONTROL
@i16 FEOD CPI CR

@118 CAJEDI JZ OUTCR iCARRIAGE RETURN



g11B
glip
21zg

2123

P13E
al3F
0142

@143
alay
gr4s
Bl46
arae
glac
214F
2159
a1si
2152
2153
2154
2155
o156
grse
alsc
415D
@15E
A15F
alez
2163
2164
ales

FE@A
CA4381
JARABE

FEZSB

Dascal
CD43@l
AF

E5

s

6F

3C
3eeepe
2600

1 185EB

29

AF
32gage
ce

215S0BE
7E
12
23
13
2B
Te
Bl
C24rol
at2gsa9

OUT2ds

0UTED:

OUTES:

FAAMIN I ABD « PR *#% -PAGE A2=

CP1 LF
Jdz OUTLF ;LINEFEED
LDA CURSOR 5 DISPLAY AT NEXT LOCATION
IF wag j4@ WIDE
CP1I 48D
ENDIF
IF NOT w4@
CFPI 8ap 380 WIDE
ENDIF
JG ouTag JOK AS IS
CAaLL QUTLF +SCROLL
XRA A sCARRIAGE RETURN
PUSH H 7 5SAVE WORK REGS
BUSH D
MoV LsA JDESIRED COLUMN
LR A JADVANCE CURSOR
5TA CURSOR ; FOR NEXT TIME
[URUNS Hs 0 SCALCULATE ADDRESS
Lx1 DoMTXAD+128D*23D ;15T ON L&aST LINE
IF Wag
DAD H ;49 WIDE IS5 EVEN ONLY
ENDIF
DAD D FADDRESS OF CHAR
MQav MaC FDISPLAY T
PoP ]
POP H
RET
ROUTINES FOR MTXOUT
XRA A JBEGINNING OF LINE
STa CURSOR
RET
PUSH H JSCROLL UP ONE LINE
PUSH D
PUSH B
LX1 H:MTXAD+1 28D 3;S0URCL
LXI D.MTXAD JDESTINATION
LXI B.22D%128D+830 ;BYTE COUNT
MoV AsM 3Z=-88 LDIR
5Tax D '
INK H
INX D
Dcx B
Moy AsB
ORA C
JNZ OUTER
L¥1 B, 80D*256D+" ' jZAP LAST LINE
MoV MaC T
oCX i
DCR B
JNZ QUTES
POP i)
POP D
POR H
RET




0318
031ic
031D
O3LF
0320
0323
0324
0325
0328
0329
G32A
032B
0320
Q320
0330
0331
0334
0335
0337
0339
033A
033N
Q33E
OX3F
0340
0341
0342

0343
0345
0344
0349
0349
034n
G34B
034K
0351
G353
0354

£

aC
1400
7n
213404
iy

BE
LA2p03
30

7?7

3D

63

&F
COFas3
ER
21BDGA
79
E&40
FE&O
79
CR3EC3
Ad

23

Bé

12

E1l

ce

2400

2E17
EG
I

CAB8B03
21AR0A
1EQO
56

73

DISFLAY THE CHARACTER IN C &T THE SCREEN
FOSITION INDUCATEN,

ALJUST THE GCHARACTER T CORRESPONLI WITH
OUTFUT SWITCHES GREEK AND FOREBAK.

H OAND L HUST CONTAIN & VALIDs ON SCREEN FOINT.

REGISERS Ay Dy E AND FLAGS MODIFIEND

e wE e e mE Wk

PUTUR  FUSH H $8AVE HsL FOR LATER
MOy ErH
MVI Ly
Moy Arl. $COLUMN WITH NEW CONTENTS
LXI HsLINFIL
DA D fADDRESS OF FREVIOUS Max
(Mg o] FHAVE MORE NOWT
JC FUTUO i NG
INR A SFILL IS cOL + 1
MOV M-A FMNEW MAXIMUM
LCR A FRACK TD COLUMN
PUTUG: MOV HyE FRETRIEVE FOSTITION
Mav Ls&
Cal.l. MTXAD sCALCUILATE ADLRESS
XCHG fPUT IN DSE
LxT HyGREEK SNOTE: GREEK AND FORBAK
MOV ArC ¥ MUST BE CONSECUTIVE
ANT 40H FLOWER CASET
CFI &0H ‘
Moy ArC FBET FRESH COPY
JNZ FUTUL $NOT LC 50 OK aS IS
ANA ] FCONVERT TO GREEK OR UC AS REG
FUTULY  TINX H FSAME FOR FORGROUND/BACK
ORa M FSET INVERT/BLINK AS REG
8TAX ] iDIGPLAY IT
FOF H FRESTORE HL
RET

FSUBROUTINE DELINE (H=LINE)

5 SCROLL THE [.INE INDICATED AND ALL )L INES EENEATH
5 IT UF ONE LINE.

§ THE LINE INDICATED BY H IS LDST.

i H MUST CONTAIN 4 VALIL LINE NUMBER BETWEEN

$ O AND 23 INCLUSIVE (NDT CHECKER).

¥ THE TOP LINE IS LOST.

v CP¥l. AND LINFIL ARE UPDATED AS REQUIRED.

H fr Ty Ex Hr L AND FLAGS MODIFIED.

SCRLUPS MYI H»O L0 THE WHOLE SCREEN
NELINE? FUSH B F3AVE THE SACRED
MVI Ly 230
FUSH H sAND CURSDR FOR LATER
MOy ArL FEIRST CORRECT LINFIL TABRLE
SURE H
JZ GCRLST
LXI HrLINF L4230
Myl EsQ fBOTTOM LINE GETS 0
SL.UFOY MOV M FOET CURRENT CONTENTS

Moy M2 FSET TO NEW




0355 45a ’ Moy EsD FUET NEW TO CURRENT

0354 2R DX H FNEXT ENTRY
03%7 30 nCR A
0358 C25303 JNZ SLUFG

# UFUATE CP¥L FOINTERS

Q35E Ci FOFP R FRETRIEVE CURSOR
03TIC 21200aA LXI HsCFIL FLINE POINTER
O3GF OEC3 MUI CrOFPNUM sFOINTER COUNT
0361 78 MOy AR sLINE MOVED
0342 ERE SLUF1L CHEF M iWAS POINTER MOVED
0363 D26703 NG SLUP2 iNG
0384 35 palw oy M FMOVE UP ONE LINE
0347 23 SLUFZ2Y  INX H +ON TO NEXT POINTER
0348 23 INX H
034% On DCR ™ FIF ANY
O36A 024203 ANZ SLUFL

FFINALLY D0 THE ACTUAL SCROLL.
0340 &0 SLUF4T MOV HsB fFIND ADMRESS
035E 2E00 MUT LsC
0370 ChFA03 CALL MTXAD
0373 3F17 MUl A 230 sHOW MANY [LINES?
Q370 90 SUE B
Q376 47 MOV Hyh
0377 ER XCHG SNESTINATION TN LE
0378 05 SLUP3T  DCR B sDONE YET®
0379 FOEO3 JH SLONS FREST IS COMMON
037C 218000 LXI Hr1280  FOFFSET TO SOURCE
037F 19 nan I
0380 ES FUSH H ISAVE FOR NEXT TIME
0381 CDEDGS CaLt MOVBo SCOPY LINE UP
0384 Il For I FNEW DESTINATION
0385 (37303 IME SL-UPE
0388 Ci1 SCRLBT: FOP E JCLEAN STACK
038% 3A24B0a 5TA LINFIL+23D 3BOTTOM LINE IS EMFTY
038C C36103 JMP SLUF4

FSUBROUTINE SCRLON (H = LINE)

¥ SCROLL INDICATED LINE AND ALL LINES HENEATH IT
H NOWN OMEE LLINE,

; H MUST CONTAIN A VALID LNE NUMBER (0 ~ 23),

H CF¥L ANI! ILINFIL ARE UFOATEDI AS REQUIRED.

§ Ar FL.AGS: Dy £y H 2 L MODIFIED,

038F S SCRLIN: FUSH B FSAVE THE SACRED

0390 2E17 MY L» 23I

0392 ES FUSH H $5AVE ARGUMENTS FOR LATER

Q393 71 Mow Arl FHOW MANY LINEST

0394 74 SUB H

03%3 CAB803 Jz SCRLSYT #ROTTOM LINE IS SPECIAL
FUPDATE LINFIL TABLE

0398 Z14R0A XTI M L ENF I+ 230

039 2F SLDNO:  DCX H PEICK UF NEW VALUE

03¢C 56 MoV DrM

039N 23 THX H AND FUT IT WHERE

§
039k 72 MOV My # IT BELONGS



03%9F 2R nex H FNEXT ENTRY

0340 30 LCR A #ANY LEFT?

Q3A1 CRPRO3 WJNZ SL.OND i YES.

0304 3400 MVI MO FCLEAR LAST ENTRY
sUFDATE CHARACTER FOINTERS

03md DI FOF i FRETRIEVE FARAMETERS

03A7 NG ~USH D

03a8 212D0A L.XI H:LFIL  SLINE POINTER

03aR OEO3 MVI C:CPNUM sLINE POINTER COUNT

03alr 7E GLONL: MOV At FGET FPOINTER

G3ALE HA CHpP 1 FRROVE TOF LINET

03aF DARTO3 JC SLINZ PYEES» NO CHANGE REQ

03RZ BE CHi* E FON OR BELOW BOTTOM L INE?

03B3 NIR7O3 JNC SLIOND ¥ YESr NO CHANGE REQ

0384 34 INK M FMOVE POINTER DOWN 1 LINE

Q3R7? 23 SLELNZ:  INX H JNEXT FDINTER

Q3Rg 23 INX H

03R% 0N ICR c FANY LEFT?

03bBa C2ANO3 JNZ SLDN1 iYES
sD0 THE ACTUAL SCROLL

03EBD 1 FoP 2] PIRETRIEVE PARAMETERS

03BE 79 Moy AsC

03BF %0 SUEB ¢

03C0 47 MOV E:A FLINE COUNT IN B

03CT AF YRy 2] FMOV AsC W/ CY CLERR

03C3e Bl oRA G

Q3C3 1F RaR SMULTIPLY LINE BY 128

Q3C4 57 MOV DA

03C5 3E0D HVI Asd

G3C7 AF RAR

03C8 5F MOy Erd sFINAL LINE OFFSET

03C% 2A4C0A LHLD MTXAT sBASE ADDNRESS

03CC 1% Dan I FOESTINATION ALDRESS

03CD ER XCHG FGOES IN DE

03CE 05 SLDN3: DCR ;] FOONE YETT

03CF FADED3 N SL.ON4 $YES

03N2 21B0FF LXI Hr=1328D iUF a4 LINE

Q3PS5 1% DAD n

03046 ES FLUSH H FSAVE FOR NEXT

0307 CHDENQS CaLL MOVEBO {COFY A LINE

030A It FOF n FRETRIEVE LAST SOURCE

030E C3CEQS JHF SLIN3 $AND TRY AGAIN
FELANK THE LINE

O3LE 214F00 SLIN4T  LXI Hs 790 FALS0 USED BY SCRLUP

03E1 1% iy n

03E2 112090 LXI L»BOI¥10OHY " 7

Q3ED 73 SLINS! MOV MrE FELAANK IT

03E& 2B ncy H FNEXT

03E? 15 LCR It FIF ANY

03E8 C2E503 JNZ SLIING

03EER C1 FOF R iRESTORE SACRED

03EC C9 RET

FSUBROUTINE MOV80 (DE=DESTINATIONs HL=S0OURCE)
H MOVE 80 CHARACTERS FROM ADDRESS IN HL TO THE ARD




O3ED
Q3EE
03F0
03F1
O3F2
03F3
03F 4
03FS
03F8
03F?

03FA
03FD
03FF
0402
0403
0404
0405
04046
0407
0408
04079
0404
040H
040C
0400
04GE
0411
0412

04132
0415
0414
c417
0418
041k
041C
041E
041F
0420
0423
0424
0427

Co
0450
7E

12

23

13

on
LREQOS

ce

JABLCOA
FEZ?
D20504
7D

B7

&F

7C

29

R7

iF

&7

7D

iF

&F

EFE
2A4C08
1e

ce

OE20
¥+

E%

ES
11340A
6C
2600
19

D1
3ABCOA

CA3504
24

IN DE .

¥
; Ar I» E+ FLAGS: H AND L MODIFIED,
MOUBO: FUSH R
MUT E,30N
MOVELE MOV Arid
STAX @ iCOFY TO GOAL
INX H §NEXT SOURCE
TNX D # AND DEST
ICR B SANY MORE?
JNZ MOUBL  §  YES
FOF R
RET

FGUBROUTINE MTXAD (H=LINE: L=COLUMN?

i CALCULATE ADDRESS FOR LINE/COLUMN IN Hel.
§ ALL REGISTERS EXCEFT ® & C MODIFIED.
MTXAD: LDa WIDTH 740 OR 80 WIDE?

CFrI1 41D 15 IT 40 OR LESS?
JNC MTXAO FooOND.
MOy AL FMULTIFLY COLUMN RY 2
ADD A
MoV LorA

MTXA0: MOV AsH s TAKE LINE NUMER
DAD H #COLUMN * 2
ORrRA A iCLEAR CY S0 CAN BET
RAR #  (LIME+COLXZ)/2
MOV H:A
MOV Ak
RAR
MOV LA
XCHG sDE = LINE¥128D + COLUMN
LHLD MTXAT ialR OF LINE Oy COL O
DiAD D sDESIRED ADDRESS
RET

FBUBROUTINE FUTIN (H=LINEy L=COLUMN)

§ MAKE R(OOM ON A LINE FOR A NEW CHARACTER

5 IF LAST CHARACTER POSITION ON THE LIME IS
H NOT # SFPACEs HAS NO EFFECT.

¥ LINFIL AND CFX¥C ARE UFDATED AS REQUIRED.
§ As Dy Er FLAGSy H & L MODIFIEL.

FUTSFC: MVI Cr? FINSERT A SPACE
FUTIN: PUSH B
FMUSH H
FUSH H FEAVE EXTRA FFOR LATER
LXI D LINFIL FCHECK IF ROOM FOR ANGTH
MoV L:H
MUI HsO
LAD I FLOOK WP CURRENT FILL
FOF I FEET LINE AND COL
LDA WILTH sFULL LINE SIZE
CHP M i15 THERE ROOM?
JZ FUTIO # ND
INR M FUFDIATE LINFIL




0428
D42y
042y
0420
042K
0421
0432
0433
0434

0435
(3434
0427

0438
043%
0438
043k
043E
043F
0440
0441
0442
0445
0447
0944
Q44K
0440

0449F
0450
0453
0455
0454
0457
0458
0458
345C
043D
04460
0441
0442
0463
Q454
0465
0448
Q449
0460
0441
0A70
0472
0473

ZE
HEB
DA3E04
73
[
CLFAG3
71
C1
ce

ol
[
ce

?3

47

KR
COFADS
7E

71

4F

23
JABCOA
FE2Y
L24R04
23

05
FRIE04

ci1
212N64A
1403
7k

k8
Cas204
23

23

1%
C25504
C1

ce

2B

7E

B?
N27204
34
JARCOA
EBE
C27204
3&FF
23
C35A04

LA

FUTIG!

s

L=

FUTIAG

FUTING

FUTTIC?

FUTIE?

FUTIN:

PUTIF:

FUTIG

SUERRD

¥
¥
s
¥

Moy At FINSERT AFTER LINE END?
oy £
JSNE FUTTA i N
M MyZ FTHIS CHAR IS LAST
=O0F I sWHERE DOES 1T gow
CALL MTXAL
MOV M (2 SSTUFE &7
roF B
RET
AN’T RE DONE
Far E FCLEAN U 8Tack
FOF E
RET
HIFT THE LLINE OVER ONE COLUMN
Sue E FNOW MANY COl. NEED! SHIFTING
MOy Erad FSAVE COUNTER IN F
XCHG FGET IN FOSITION
cal.l. MTXAL PFHYSICAL ADDRESS OF INSERT
MOy Ar M +GET OLp
MOV My D FSTUFF WITH NEW
MOV Créx PMAKE OLDY NEW FOR NEXT
INX H FNEXT COLUMN
L.0A WIDTH fLOW RESOLUTION MOLDE®
CFT 4110
SN FUTIC MOy OK AS 1§
INX H FEVERY OTHER
DCR B FANY LEFTT
JF FUTIR FYES
IX CURBOR FDINTERS AFFECTED
FOF B SGET CURSOR
LXI HyCFIL  3CHECK IF ON LINE
MUY Oy CPMUM FINIT COUNTER
MOV H FWHICH LINET
CMF B FTHE ONE MOVELDY
JZ FUTIF FYES, CHECK IT puT
INX H FHMOVE TO NEXT
INX H
LGR n FANY LEFT TO CHECKT?
INZ FUTIE i YES
oe B FRESTORE SACKRED
RET
ncx H FRACK UP TO COL
MOy Arit
CMF C iTO LEFT OF INSERTT?
JNC FUTIG ¥ YES: NO CORRECTION REQ
INR M iMOVE OVER ONE
LD#A WINTH FCHECK FOR IN RANGE
Cife M
JNZ FUTIG F 01K
MVI MyOFFH §FLAG AS OFF (SHOUILD NEVER HAFPE
INX 2] FEACK TO LINE
JHF FUTIH NG NEXT
UTINE BETCON (B=COMMANDy C=FARAMETER)

FROCESBOR FOR CONFIGURATION SWITCHES.
USES TARLE SETTAR FOR DEFINITIONS.




0474
0477
0479
047R
0470
0A7E
047F
0480
0482
4485
Q4Bé
0487
0488
0489
0484
0488
o48C
04BE
0490
0471
0474
04748
0497
0498

0499
04747
0470
047D
04%E
04%F
0440
04Aa1
PETES

04A5
04As6
04A8
Q4A?
04AC

04A0
04AE
04B0

78
E&SF
a4l
Fi
FE14
Do

oF
1400
215500

3240048
e

7h
FEL?
o
32C406
ce

7A
FE19
noe

[Y TR

SETCON: MOV
ANI
SuUl
RM
CFT
RNC
MOy
MUI
L.XI
DAL
AN
MOv
INX
MoV
XCHG
Moy
ANI
SUI
Moy
JF
ALT

SETCOS MOV
FECHL

SETNOT: RET

-

CALLS SETTAR ROUTINES WITH
B=0OMMAND C=PARAMETER
D=FARAMETER-' 0
E=FARAMETER 0"+ 60 HEX IF I NEGATIVE
ALL REGISTERS MONIFIEL

ArB FVERIFY vAL IR COMMAND
SFH F INSURE UC
)‘ieif

s TOO BMALL
(SETENL~SETTAR) /2

iTOD LARGE
ErA FCALCULATE ENTRY
[ R
HrSETTAE
It
I i2 BYTES/ENTRY
ErM FPICK UP ADDRESS
H
DM
ArC sCALCULATE PARAMETER
7FH i VARIANTS
10f )
OrA
SETCO
&0H
Esn

§G0 TO IT

FUNDEFIMNEL > IGNORE

SETCON CaLL ROUTINES

FSET ALT-2480 BASE ADDRESS

SETADRY MOV
CFPI
RNC
RLC
RLTC
RLC
Rt.C
STn
RET

§SET OFFROT
SETROT: MOV
£
RNE
STA
RET

FSET OFFTOF
SETTOPT MOV
CFI
RNC

Aa-D

10H FMAKE SURE vVaLID
#IT ISN'T
FTIMES 16

MTXAT+1 SNEW HIGH ADDRESS BYTE

SWITEH
Arh
250
i ILLEGAL
OFFEDT

SWITCH
ArDl
250




D4R
04L4

o8] 2357
Q4ES
0418
O4RE
QO4EE
0401
04cC2
0403
04C4
oacy

04C8
0407
o4ace
GACE
G411
04n4
0405
0404
0407
4DA

Q4DE
040D
04E0

04E1
Q4E3
04L&

C4E7
QAE?
Q4EL

G4END
O4EE
04F 1

04F2
C4F 3
04F &

Q4F 7

A20C30A
[

76
FEOL
CAC404
IAECOA
LAC404
2

30

3C
320604
ce

74
FEG1
Cal?o4a
3ABCOA
Dan7o4
2F

3C

ac
32C30A
cy

3EPF
3ZBE0OH
[

JIEDF
J2B0ONH
ce

JEFF
Z2ERDOA
ce

7B
J2BCOA
ce

79
320508
-4

215704

STH
RET

OFFTO"

PSET OFFRT SWITECH

$ 1 SETS TO 1

0 SETS TO WIDTH

¥ 2 4 SETS TO 1~WILTH

r
SETRT: MOV
CPI
JZ
LA
e
CMa
TNR
INR
SETRG: STA
RET

Arll

1
SETRO
WIDTH
SETRQ

&
A
OFFRT

FSET OFFLFT SWITCH
3 SAVE ACTION &S SETRT

E
SETILFT: MOV
CFI
Jz
LIy
JC
CMA
INR
INR
GETLO: STA
RET

Al

1
SETLO
WINTH
SETLO

A
A
OFFLFT

#1-WIDTH

FSET GREEK FOR GREEK TRANSLATION

SETERKY MVI
ST
RET

Ay PFH
GREEX

+SET GREEK FOR UFPER CASE ONLY

SETUCE: MVI
STA
RET

A»ODFH
GREER

FSET GREEK FOR NORMAL LOWER CASE

SETILCY MVI
STA
RET

ArOFFH
GREEK

JSET HISFLAY WINDTH (LINE LENGTH?

SETWDH: MOV
8TA
RET

FNEFINE
SETCUR: MOV
8Th

RET

STEF INE
SETESC: LXI

ArE
WIDTH

A MEW CURSOR
ArC
CURSBOR

A NEW ESCARPE

H:ESCAPE

CHARACTER

r ATTN» XON Ok XOFF




045 n

04F D

0560
0503
0504
0509
500

050F
0510
0812
0513

0514
0315
0514
0517
0hlA
051c
an1F

0G20
0521
0522
0523
0520
0526
0527
0528
el=it) o
0S2C
0T2F
0532
0535
0538
053R
003K
0541
0544
0547
034A
054K
0S4E
0351
0854

[ 384 TR
21UE00A
CIOFON
210104
CE0FOS
2152048
CIOFOH

79
E&TF
77
;e

76

B/

2F
CALGOS
JETF
325304
c?

78
R7

F8
FEO3
o

2F

3¢
325406
ac
21104
CAZBCS
21CECA
FATEOS
21100R
22B30A
203204
222008
216104
225E04A
AF
326006
3R5C0A
325004
ce

S
SETATTY LXI
JHF
SETXFFY LXI
JMF
SETXNT  LXI
JMF

SETCHRE: MOV
ANI
Moy
RET

SETCHR
HyATTN
BETCHR
H v XOFIF
SETCHR
H s XON

SETOHR

AL sNEW CHARACYER
7FH FNO PARITY ALLOWED
MsA

FOET INFUT TTY LLOCK
; OFF IF Oy OTHERWISE ON.

r
SETTTY: MOV
OR®
CMA
JZ
MUI
SETLK: 8TaA
RET

ArDl
A

FASSUME OFF
SETILK
AsCOFH  #TURN ON
UCLAOCK

§GET INFUT MODE
¥

Q0 =

FULL DUPLEXs 1= HALF DUPLEX

3 2 = BLOCK MQUE

SETMODE MOV
ORA
M
CFI
RNC
CMA
INR
STh
INR
XTI
JZ
LXI
JM
LXI

SETHMF:  SHLD
LHL.ID
SHLD
LXI
SHLI
XRA
ST
STA
STA
RET

ArD
A

3

A

FIDUX #SET FLAG

A iSET ECONTAR TO HATCH
Hs CONTAB ?ASSUME FLUX

SETMF

HrCONBLK sMAYBE BLOCKT

SETMF

HyHOCON $MUST BE HALF DUPLEX
ECONAT

CURSAT $XMIT POINTER

CrR1C

H»LINBUF FLINE BUFFER FOINTER
LBFTR

2] sLINE BUFFER FILL COUNT
LECNT

L.OONE $NO LINE AaVAIL
BEONE iNO BLOCK AVAIL

FLOOKRUF TAELE SETTAE

T DR

CONFIGURATION SWITCH SETTING DEFINITIONS
FORMAT
ADNRESS PFOR SWITCH “A°
ABDRESS iFOR SWITCH ‘B¢

Is




[l

0on?
93537
OS%E
QEED
0%5F
Q441
0543
Q060
00é&7
[Ty
0%6R
OULD
056F
0971
QhiFs
U700
0577
Qh7Y
057E
07N

087N
0580
0531
OUED
G585
0584
0589
0SB0
0S8F
0uER0
Qo993

A0S
LG a
E104
Lo
Elro4
FHO4
cgoa
2005
0903
P04
2804
SHO4
K504
1404
AnrGa

2RB5G0A
70
R
CAags0ln
E?
2AT20R
COpeol
ClFa03
4
JAGT0A
a7

SETTAR:

SETENT:

R T

1

mr R CWR MR ME WE MR wr ws o

INFDX:

INFIN:

ETE
SETEND MUST RE DEFINED TO SET TORLE ILENGTH.

14 BETADR  3A=SET 2480 ALDRESS

Lild SETBOT  #B=SET OFFEOT SWITCH

nw SETCUR $C=8ET CURSOR CHARACTER

0w SETLC FI=UISRLAY LOWER CASE Af LEC
1 [ #E=LEFINE ESUAPE CHARACTER
T tF=NEFINE XOFF CHARACTER

Ll iGxDISPFLAY LLOWER CASE A8 GREEK
Ll FH=DISPLAY LOWER CARE AS UFPPER
AL Fi=DIFINE ATTN CHARACTER

W SETWDH 5 )=SET DISFLAY WIDTH

W SETNOT  §i=

j” BETLFT  3L=8ET OFFLFT SWITCH

o SETMODE §M=SET INFUT MOLE

jalt SETXN s N=LEFINE XON CHARALTER

ju” SETNOT 5=

I SETNOT 5

oW SETNOT  #@w

ol BETRT $R=SET QFFRT SWITCH

it} BETTTY §5=8ET/RESET TTY LOCK

oW SETTOR  $T=5ET OFFTOF SWiTCH

g o FEND OF TARLE

FRORRAORKAOKAOK R Aok KA Kok

INFUT SUBRROUTINES

FPOUBROUTINE INFLX

BASTIC KEYBQARL READ ROUTINE
RETURNSG NEXT USER KEYSTROKE IN A
FLLASHES CURSBOR 10 PROMFT USER.
CHECKS FOR SFECIAL [HARACTERS
SETC-SET CONFIGURATION SWITCHES
ATTN-RETURN TO MONITOR
XOFF-HALT QUTFUT.
XON ~RESUME OUTRUT
Ay DOy £y FLAGS, H AND L MODIFIEL.

LHLT INTRAF  FCHECK FOR SFECIALS
Moy ArH

ORA L

J2 INFIK s FROCERED

FCHL FCHECK IT 0OUT

LM CURSAT #GET CURSOR

CalLL TSTCUR  FMAKE SURE ON SCREEN
Calil MTXAL FLGNVERT THD ADDRESS
Mo CrM FSAVE CURRENT CONTENTS
LIA CURBOR % IN C» CURSOR CHAR
Mov BrA + IN B

FWALT FOR USER INFUT

FREGISTERS ARE SET UF AS FOLLOWS?
i B=CURSDR CHARALTER




09924
0597
O5RA
0T?C
0T%N
0nAg
05A3
0%hAa4
087
0lAA
05AR
0EAD
0%ED
091

05SE4
OORO

0S8
0587
0SHE
O9RE
O0FRF
0nC2
ooC3
05C4
Q37
o508
0oC?
05CC
OSCE
o503,
GTLZ
Q503
0She
oSny
0TDA
OSNE
oSnec

O5nn
QS0F
05E2
OSE4
QTEé
OnEY
0TEC
OSED
OTEE
OSEF

COASO?
C2R405
3580
30
C2PCOL
JANT0A
ar
I2G90A
C2ARD:
70
FESOD
C2R10G
71
LG40

71
Crosotl

aF
214F0A
E&7F
BE
CALZ2O7
23

EE
CACO0?
23

BE
C2n105
IEFF
CI0705
23

HE
C2OB0S
AF
324E0A
AF

37

o

FE7F
CAEEQS
£460
EES0
CZEEOS
3AT30A
Al

4F

79

ol

C=NRIGINAL SCREEN CONTENTS AT CURSOR FOS
Hi.=ADNRESS 0OF SCREEN CHAR CORRESPONLGING
TO CURRENT CURSOR FOSITION.

PANYTHING AVATLAEBLE?
FFINALLY
sRILL SOME TIME

FEUMFP FLASH COUNTER

iTIME FOR CURSOR?T
SYES

$TIME FOR CURRENTT?
i NOD

FNEEF TRYING

SGET & CHARACTER AND CHECK IY QUT

INFIIO:  CaALL STFDX
JINZ INFDI
MUI A BOH
INFDO3:  OCR A
JNZ INFL3
LA FLASH
TNR A
5TA FLASH
INZ INFDI
MOV Mok
INFIL: LRI 80H
JNZ INFD2
iy MiC
INFIR: e INFIIO
INFEDT MOV M
Calt INKED
Moy CrA
X1 HySETC
AN 7FH
CHF H
Jz KSETC
INX H
CHF M
N)4 EREAK
TNX H
CHP M
INT INFIE
V3 A1 OFFH
JHP INFE
INFDED  INX H
CHF H
JNZ INFOZ
XRA A
INFIOF:  BTA X0FFD
INFDG! XRA A
STC
RET
INFDZ: CFI DEL
Jz INFII
ANT S0H
XR1I &OH
JNZ INFDU
1.DA, UCLGEK
ANA C
HOY oF T
TNEDUE  HOW Al
RET

FRESTORE LISFLAY

SGET USER INFUT

s ALL REGISTERS EXPENDAEBLE
iSAVE USER INFUT

+LHEGK IF SFECIAL

FREMOVE PARITY BEFORE CHECKING
FRETCT

FOYES
FATTHN?
§F  YES
F XOFF?
i ND
i YES
3 XONT
i NOD

FCLEAR Fi.AG
$SET XOFFED AS REQ.
PRETURN NULL
#  BUT WITH CY SET

FSFECIAL CASE

i NOT REALLY LC BUT IS.
fLOWER CASE?

sCLEAR CY REGARDLESS

sOK AS I8

FFIX UP AS REQUIRED

FSET UF FDR RETURN
FNOTED CY MUST BE CLEAR



0aFQ
0FF3
05F 4
QUF7
OOF&
0SFH
OSFC
O5FF
04602
0403
0604
Qo607
0409
060C
080F

0410
0413
0614
04164
0617
04817
0410
Q61E

0421
04624
0&27
0628
0839
0420
062F
0630
0431
6332
04634
0637
04639
0&30
063E
04641
0643
0644
0448
D64k
Q64E
(601
0452
0653
0655
(1551
065A

3A500A
B7
CCL006
2H5E0A
7E

23
22GE0A
216000
35

co
415C0A
3400
214104
22TE0A
ce

GIZIos
47
E&7F
4F
FE7F
CARD04
FELS
GAB204

Cnooo2
2ASEDA
70

23
225E0A
2146006
7E

34
FE4F
Cal20s
79
FEOD
CALBOS
FE1H
CA44604
FEGA
C21004
3EFF
325006
216108
ARTEOA
ce

79
FEOD
C24606
JECA
C31308

fHﬁLF DUFLEX TNFUT PROCESSING
r

TNHDX:

[ [
Ofh
5474
LHLI
MOY
INX
SHILD
XL
DCK
BNz
LXI
My
LX1
SHLD
RET

LDONE SGOT A LINE YET?
]
INMDY G0 READ ONE
I.BFTR FBUFFER POINTER
ArM FGET NEXT CHARACTER
H sUFPDATE FOINTER
LEFTR FNEW FOINTER
HeLRONT i CHARACTER COUNT
M # IS ONE ILESSH
FIONE IF NOY | AST
HeLDONE $RESET TO EMPTY
MrQ
Hsl INBUF
LEFPTR

#FILL UPF THE LINE BUFFER

INHIMY :
INHING }

CALL
Moy
ANI
Moy
CFI
JZ
CF1i
JZ

INFIIX sGET A CHAR

Brar F8AVE ORIGINAL
7FH iCLEAR FARITY

Crr § AND SAVE & COPY
LEL FRURDUT?

RUEQUT & YES

NAK SLINE CANCEL®

CANCEL. + YES

FAllD CHAR TO BUFFER AND ECHO IT

INHDZ:

INHDL

INHDC?

CaLlL
LHLD
MOV
INX
SHLI
LXI
MOy
INR
PRI
JZ
MOV
CFI
Jz
CPI
JZ
Ci+1
JNZ
MUI
STa
X1
SHLD
RET
MoV
CFlI
JNZ
MYT
JMF

ECHOCH SECHD IT

LEFTR FRHUFFER FDINTER
MR iPUT IN HUFFER
H SNEXT

LLEFTR SNEW FOINTER
H:LBCNT 3CHAR COUNTER
Ard

M FRUMF IT
LINGIZ-1 FFULL LINE?
INHI FYES

A +GET COPY WITHOUT FARITY

CR FCARRIAGE REYURNT

INHEC #  APFEND A LIMEFEED

ESC FESCAPET

INHDZ ¥ END THE LINE

LF sLINE FEED?

ENRIY i NOs GET ANOTHER CHARALCTER
ArOFFH  3SET LINE COMPLETE FLAG

L DONE

Hs LINRUF FRESET HUFFER POINTER
LEPTR § T0D SCAN BUFFER

Al fTEST FOR CR

CR ¢ WHIH IS A SPECIAL

INHDZ i CABE IN LINE OVERFLOW
ArlF $AFPEND A LINEFEED

INHLG




045D
0640
04661
04662
04465
D684
06469
0ébA
0648
Q66E
0671
0672
0674
0677
0478
0674
0470
Q67F

0482
G685
04687
0488
048R
068E
Q4&8BF

04692
0693
Dav4
04697
0498
0699
0&6%A
0421
047E
0&%F
06A2
0&6A5

06AB8
Q6AR
o4acC
Q5AF
Q4B

214600A

22TECA
2132048
a5
QE20
CDogoz
35
E&640
3EFF
CASEQS
C31004

213204
CEZ0
35
FAR204
Cngoez
35
C3B7904

213408
09
77
2146104
ZATEOA
31008

SAGI0A
B7
CC4ARQ7
2a4ZC0A
7C

P RURQUT

RUBOUT

INHDR:

§
A
r
N
r

CANCEL. 3

INHLD

LXI
Hov
ORA
JZ
NCR
LHLL
MOY
ELo.¢
SHLD
LXI
DCR
MVT
Cabl
DCR
ANT
MU
JZ
JME

LAST TYFED CHARACTER

Hs LBONT sFIX CHAR COUNT

At

A FANYTHING T0 DBELETE?

INHDY iND

M FONE LESS CHAR IN BUFFER
LEFTR FFIX FOINTER

Ay M FCHECK WHAT IS GETTING Z&FFED
H

LHFTR

H»CURSEC #BRACK UF ONE SPACE

M FNOTE?! THIS ALGORITHM IS NOT
Ce* ¢ ¥ GOOL WITH TAES

ECHAOCH

M

A0H FWAS IT A CONTROL CHART
Aas0FFH ¢ I¥ S0+ REPEAT TO DELETE
INHIR ¥ THE FRECEEDING UF ARROW
INHDY sPROCESS NEXT

CANCEL THE ENTIRE LLINE TYFED
NOTE:

IF LINE HAS OVERFL.OWEDR ONTO NEXT LINESs

THIS ALGORITHM WILL NOT CLEAN UF FREVIOUS PHYS

LXI
MVI
DCR
JM
CALL
neR
JMF

HrCUREC FCURRENT COLUMN
Cy? < FEILL WITH BLANKS
H $BACK UP

IMNHDE FALL BONE

ECHOCH sBLANK IT

M

INHDE FREPEAT TO COL ©

*RESET FOINTERS AND COUNTERS

INHIE §

H

INR
XRA
STA
INX
MOY
MOV
LXI
DAaD
MOY
LXI
SHLD
JME

M iFIX UP CURSOR

A

LACNT iNC BUFFER CONTENTS

H FWHAT LINE DNID WE ZAFPT
CoriM

Bra iSET AFPROFRIATE ENTRY
HyLINFIL ¥ IN LINFIL TARBLE TO
B § ZERO

Msh

He L INEUF

L.BFTR FRESET FOINTER
INHDY $NEXT CHARACTER

FHLOCK MOLDE INPUT ROUTINE

INBLK?

L.DA
ORA
(94
ILHI.D
MoV

BLONE §G0T A RLOCK YET?

2]

INBLN § MOs GET ONE

Cric FGET ‘AT’ FOINTER
arH FCHECK IF DN SCREEN




06B3
Oa6RY
04EB
0&BY
DARL
O&EF
Qa2
0AaCE
Q&4
oat?
0508
0&0HR
0&CE
0&0F
CEIM0
0601
0404
0607
Q04NG
QAL
QADE
Q6EQ
0&6EL
D&ED
O46E3
QbE&
05E?
D&EA
O6EHR
Q4EE
C&EF
CaF1
0aF4
DAFS
Q6F &
0&F7
0&6F B
N&FR
04FC
0&FT
0700
o703
0704
Q707
0708
G70n
0700
070K
Q7 0F
0710
0712
0715
0717
o718
071E
071C
O71F

FE18
L2CRO4
B
F2C306
216000
222C0a
EH
TAZECH
7t

BS
FZ2E106
2A2EOA
7C

ES

3C
C2N706
210000
2RIC0A
215004
7E
3600
£

78

EC
TAEEOS
C2CRO4
7H

ET
F2CH06
44
0600
213464
o9

7E

EB

2c
222004
20

EL
CAOCO7
LAOFO7
COFAO3
7E

B?
FALBO7
Co
3E0N
co

24
PEQQ
222COA
3E£04
Co
212604
x5
ZARCOA

2C

INELO:

INBLZ:

INEIU:

INRL1?

INEI.2:

INHL 33

INEL 43

INELF?

INBLS?

CFI
JWE
OR
Ji
LXT
SHL.L
#CHG
LHLD
MOV
OR#A
JF
LLHLD
MOy
ORA
IR
JHZ
LLX1
SHI.D
LXY
Moy
MY L
RET
MY
CHF
Jo
JHZ
Moy
CHPF
JNE
MOV
MV I
LAI
naD
MW
XCHG
INR
SHLID
LCR
CHF
JZ
JC
CaLl
MOV
ORA
JH
RET
MUY
RET
INR
HYY
SHLT
MUT
RET
LXI
LER
LHL_D
INR

24N
INELE
L
INEBLO
H» 00
CFriC

CF2C
At

L

INBL1
CF2C
fArH

L.

A

INBLY
Hs QO00H
CRic

Hr BOONE
fis M

M0

Arl

H
INBL 2
INRLZ
Ak

L
INELZ
[» 31}
ErQ
Hri. INFIL
B

ArM

L
P
L

I
IMRL3
INEBL 4
MTXAL
ArM
A
IMBLF

AsCR

H

LeO
(S5 I
ArlF

HeCF1T
M
CriC

FOFF BOTTOM DR TOP®
FYES. FATAL ERROR

P15 COLUMN FOSITIVE?
sSEEMS TO EE

$START AT COL 0 LINE ¢

PIFUT AT IN DE
FCET LAST FOINTER
FI1G IT OFF SCREENT

s8TILL. ON SCREEN

+COFY ENDU FOINTER TO

§ AT POINTER UNLESS

5  WOULD BE OFF SCREEN»
3 IN WHICH CASE GO BACK
§ T0 LINE O COL O

#RESET ROONE
FWHILE PICKING
¥ UP TERMINATOR.

JTEST FOR END OF TEXT
FHOW DO LINES COMFARE
FNOT DOWN TO LLAST YET
FWENT TOD FaRt
FCOLUMNT

#THAT’S ALL FOLKS
sCURRENT LINE
FANY [ATA LEFTY ON IT?

#CHARACTRS ON LINE
+MEANTIME, ..

¥ SET PDINTERS FOR
; NEXT ITERATION
fBACK TO PRESENT
PFAST END OF (LINET

i SENDI CR

FBEND LF

$5END NEXT CHARACTER

i BACKGROUND T
FYES,

FCARRIAGE RETURN
FTIOWN 1 LINE

FFIRST COLUMN

FNEW AT POINTER
FRETURN LF

FBACK UF TD CHECKED

FSKIF TO NEXT FOREGROUNIt
3 FIELD




D730
0723
Q725
G724
0728
o729
Q72hA
0720
0720
0730
4731
9732

2A200A
SEL7
BEC
309
Lg

4C
0400
LB
213404
o

7R

BE

0733 ER

0734
0737
073A
07 3B
073L
073F
0743

0742
Q743
Q7435
0748

O74B
074E
O74F
0750
07451
0754
0757
075A
750
O75F
076G
07463
07464
0768
0769
0740
0740
076&F
0770
0771
0774
0775
0778
0779
07748
Q770
077F
0780
0783

n24207
CIFAD3
7k

B7
FALLG7
3E09
ce

24
2EOQ0
222C0A
C31807

2A2C0A
7C

BS

3c
C25A07
210000
222C0A
CO7L0S
E&7F
4F
345606
B7
3E00
325604
CA7007
79
FoB0
aF

79
215704
BE
CAB907
23

BE
CATAO7
EEBO
BE
CAT107
CHO002

INELS;

SHLII CFiC FTRY NEXT CHARACTER
MY A 232N FUHECK FOR OFF BOTTOM
oy 1 H
MY e HT #ASSUME OFF
RC
MOy CrH sHOW LONG IS CURRENT LINET
MUI EsQ
XCHEG
LXI Hy LINFIL
DAL B
MOy At FLINE LENGTH
CMF M iTRIED THEM ALLT
XCHG
JNC INBL& FYES. NEXT LINE
Call. MTXAL SCONVERT TO ADDRESS
MOV Arh SFORGROUNDT
ORA& A
JH INBLS sNOr, TRY NEXT
Myl ArHT
RET
iMOVE LOWN TO NEXT LINE
INR H
MUT L-0 SRESET C0l.
SHLD CFicC
JHF INBILF

FACCEFT A ELOCK FROM THE KEYROARED

IMBL.N

INBLL:

INBLM?

LHLD
MOy
ORA
INR
JINZ
LXI
SHLD
CALL
ANI
MOV
L.Lta
ORA
MVI
gTA
Jz
MOY
ORI
MOy
MOW
LXI
CHF
Jz
INX
CMe
JE
XR1
CMF
JZ
CALL

Cr1C PIF START FOINTER XS

AsH # UOFF SCREEN» RESET TO HOME
L i BEFORE FROCEELING

A

INBLL FOK AS IS
H: 000QH FRESET REGUIRED

CF1cC

INFIX FGET A CHARACTER

Z7FH FLLEAR FARITY

CrA FSAVE A COPY

FIXur tWAS FREVIOUS AN ESCAFPE?
2]

XA+ sCLEAR FL.AG REGARDLESS
FILXUF

INBLM iNG FIXUF REQUIRED
AsC iFATCH IT UF

80H

£rA

Al sGET A COPY
H»ESCAFPE 60T AN ESCAFE?

M

INBLE FYES

H FGOT AN END OF TEXT?
il

INEBLT i YES

80H FG0T SET STARTT

M i =ESC EOT

INRLY iYES
ECHOCH $ECHO IT



0786 CALA0Y JHMF INELL FANL GET ANOTHER

0789 3EFF INBLEY MVI A»QFFH  SSET FIXUP FLAG

OY8R A2%940A STh FEIXUF

Q78E C35A07 M INBIL sGET ANOTHER CHARACTER
0791 232048 INBRLVY  LHLD CURSAT #SET START MORKER

0794 2220048 SHLD GFiC

0797 C3IHA07 JMF INELL FEET THE NEXT

07%a 7% INELT: MOV asC $SET RBUFFER READY FlLAG
07%9E 32GL0A 8Ta BIONE

Q79E 243204 LHLD CURSAT  #BET END MARKER

0741 222E04 SHLD CFr2C

07h4 09 RET

INFUT STATUE ROUTINES
RETURN #4=0 (Z=1) IF N0 CHAR AVAILAELE
RETURN A=FF(HEX) (Z=0) IF A CHAR I5 AVAILABLE
A AND FILLAGS MORIFIED.

R LI D I

FFULL DUPLES INFUT MODE

0740 L3 STFDX: FPUSH E FEXTERNAL. INTERFACES ARE
0706 DS FUSH b P INHERENTLY UNTRUSTWORTHY
o7a7 ES FUSH H
0748 CDO301 - o Call TNKERS tKEYBOARD READYT
074R E1 roF H
Q74C I For I
07aL L1 FOP B
Q768E C3BAQY JME STHDE sTEST FLAGS
FHALF DUPLEX INPUT MODE
O07EL 345C0A STHIX: LIA LI[NONE §SEEN TERMINATOR YETT
0784 C3BAO7 JMF STHLE PSET FLAGE ACCORDINGLY
FBLOCK INPUT MODE
07B7 2ASDOA STELK: LDOA HOONE FEND OF TEXT' ENTERED?
07BA B7 STHOE!  ORA A sRETURN Z=1y A=0 IF A=D
O7EBE CB RZ ¥ Z=Qr A=-1 IF A NOT ©
07BC 3EFF MVI &»OFFH
07RE E?7 ORA A
O7RF C9 RET

FSUBROUTINE BREAR
¥ JUMF TD MONITOR ENTRY FOINT
L4 WILL NOT JUMF I ARDRESS IS FFFF HEX.

Q700 24Da05 BREAK:  LXI Hr INFDG

O07C3 ES FUSH H FRETURN ADDRESS
Q7C4 2ASA0A LHLD MONLVL.  $BRREAK ADDRESS

07C7 7C MOV firH FCHECK IF SFECIFIED
o708 A ANA L

07Ce 3C INR ]

07CA CACEO? Jz BREQO PNONE SFPECIFIED
O7Ch EY FCHL FAMP TO IT

07CE 2A%00A BRKOC: LDA ATTN FRESTORE A

o70nL C9 RET FAND GO TO INFLG



FSUBRGUTINE KSETC
i TRAF NEXT TWO KEYSTROKES TO SET CONFIGURATION
¥ FROMFTS USER TO AYDID CONFUSION.

0702 2A3320A KRSETC:  LHLDE CURSAT #SAVE CURSOR
O70% ED FUSH H
07046 244004 LHLD HTxaT FDISFLAY ALNRESS
Q707 1410 MVI Os10H $SAVE TOF LINE
Q7D 44 REETO: MOV M
Q70C 34620 MVI My #CLEAR BOME ECOIHO SPACE
O70E 23 INX H
070F 4E MOV CriM
07EQ 36320 MVUI [ L
07E2 23 INX H
O7E3 CS FUSH b
07E4 15 ICR n FANY MORE LEFT?
O7ES C2D0BOY JNZ KSETQ P YES
G7E8 ES FUSH H F5AVE LAST ADDRESS
O7E? 210000 LXIX H»0 fSET CURSOR
O7EC 223204 SHED CURSAT
O7EF 213408 LXL H:KSETM $MESSAGE
07F2 0604 MU BrRSETN-KSETM 3 AND LENGTH
07F4 4E KSETLi: MOV CrM
O7FS CDOQOZ Call ECHOCH
O7F8 23 INX H
O07F% 05 DICR B
07FA CZF407 JNZ KSET1
fACCEFT NEW FARAMETERS
07FD CD7DOS cal.L INFDX F COMMAND
0800 F35 FUSH FSU iSAVE FOR LATER
0801 4F MOV Cra
0B02 CROGO2 CALL ECHOCH  FECHO IT
4805 OE20 MVI ML $SFAL OVER
0807 LIOOG2 CalLi. ECHOCH
080A CO7D005 : Call INFEX FGET valLUE
0800 4F MoV CrA
080E CDOOO2 Cal L. ECHOCH  SECHO IT
0811 F1 FOF FPSW *RETRIEVE COMMAND
0812 47 Moy Brar
0813 CS FUSH . B -#SAVE ENTIRITY
08134 GE3F MVI Cro?” FVERIFY CORRECT
0814 COOOOZ CALL ECHOCH
o817 CO7LOS CALL INFBX
081C E&SF ANI SFH FTAKE CARE OF LC
081E FES? CrI ‘Y’ FYEST??
0820 C1 FOF B sRETRIEVE ARGUMENTS
OB21 [C7404 v SETCON D0 IT IF OK
sCLEAN UF THE RESIHTS
0824 Ei FH H fRESTORE ADDRESS
0825 1410 MUI L»10H FCOUNT
0827 1 KSET?: FOP E iGET 2 CHARS
Q8ZB 2K LCX H
0829 71 Moy MC FAND RESTORE THEM

082a 2B nexX H




¢82h
og2c
082D
0830
0831
0834
0835
0834
083n

083n
0838
083E
083F
0842
O0B4S
0844
0847

0848
084k
084C
084F
o852
0853
0854

0897
0858
085A
083R
083E

0841
0864
0BS7

0h98

70 MOy MR
15 DCR n FANY LEFT?
C22708 JINZ KEETS FREEP TRUCKING
£1 FOI H yRESTORE CURSOR
223204 SHLD CURBAT
37 STEC sFLAG AS TGNORABLE
Ce RET FAND DONE
53455420 KSETM: DR SET-C  FPROMFT

KSETN: L5 4] FEND OF PROMFT
LS XOFFER: PUSH H FSAVE SACREI
CIG301 CalL INKBEG FANY LSER ACTIONT
B7 ORA A
C47005 CNZ INFIIX SCHECK IT OuT
3A4E0A LDA XOFFT FCHECK FLAG
B7 ORA A
(55 § FGFP 4] SRESTORE SACRED
Ce RET

; K KON A HOR K0 KO KK O FOKOK KOk

i

H CONTROL CHARACTER PROCESSING ROUTINES

;

FESCAFE CHARALTER PROCESSING

¥ TRAF TO ADD FARITY BIT TO NEXT CHARACTER
215708 ESCCHRY LXI HyESCTRP iSET UF TRAF
04 TRFPSET: INR E FWHICH ONE?T
F25308 JP EGCAQ FOUTPUT
220104 SHLI IMULJM  FECHO
ce RET
22BFOA ESCAQ:  SHLD MUL JMF
ce RET

FESCAFE TRAF

79 ESCTRF Y MOV ar sTURN N FARITY BIT
F&B80 ORI 80H i AND CLEAR Y
aF MOV Cra
210000 TRFCLRY LXI HrO sRESET TRAF VECTOR
C34B08 M TRFSET

fLOCK KEYROART!
ZATA0A LCRKED  LHLI MONLVL  #TRAF ATTEMFT TO ACCESS
22R50A SHLII INTRAF
ce RET

iUNLOCK KEYEBOARD

UNLKKB SET CLRTRF

FRETURN HEREIS MESSAGE



0868
086k
086E
0870
0B73
08748
0g7?

08748
087E
o882
03848
043A
QaBE

088ER
088E
088F
o870
0893
0894
oBe?
opes
OBYH
08%E

O8PF
08A0
0843
0gaé

08A7
OBAB
0BAA
0BAC
Q8AD

0gE0

08B2
08EB3

08Bé&
0887
[s153:34
OHBH

217008
22RF04
3ELl
32BBOA
218803
22B30A
Ce

404617472
4F782041
4542032
34383000
3¢]

2AE904
7E
23
22B704A
21BBOA
a5
co
210000
22B00A
ce

2n
(M 1) (v )ed
223208
Cce

7T
408
E&4F8
&F
C3A008

2EQ0

24
C34008

7C
Caog
E&6F8
&7

HEREXS S LX1
SHLD
MY T
ST
LXI
SHLI
RET

HRISM: LR

HRISN: DS

HERETO: LHLI
May
INX
SHLI
LxI
OCR
RNZ

CLRTRFF? LXI
SHLI
RET

s BACKSFACE

BACKSF: DER
TESTIT: CALL
SHLLD
RET

FHORTZONTAL TAE

HORTABY MOV
Al
AN
MOy
JMF

Hy HRISM
HRISE

FMESSAGE ALDRESS
sGOES INFOINTER

ArHRISN-HRISM $COUNTER

HRTSE

Hy HERETO

INTRAF

FHEREIS TRAP

‘MATROX ALT-24807 sCRyLLF

G

HRISF
Bt

H

HRISF
HrHRISC
M

Hy G
INTRAF

L
TSTCUR
CURSAT

Al
oed

OF 8H
Lr&
TESTIT

sMESSAGE FOINTER
fGET & CHAR
iSET FOR NEXT

§ COUNTER

FANY LEFT?

FYES

§COMMON CODE SEGMENT

$BACK ONE
+8TAY ON FAGE

FNEXT COL MOD B
FOVER B
FANDT BACK TO LAST MOD' 8

*CARRIAGE RETURN AND LINE FEED
FWARNING) k% LINE FEED MUST FOLLOW IMMEDIATELY

CRLF MUl
sLINE FEEN

LLNFEED? INR
JHE

FVERTICAL TABR

VERTASE! MOV
ALT
ANT
Moy

L0

H
TESTIT

ArH
0BH
OF 8H
HrA

FRESET COLUMN

FOOWN ONE ILLINE

FMEXT LINE MOD 8



e

<
O8EC

0BEF
onc2
o8es
o8cs

08CH
8LD0
Q800

08p1
08Dz

o8LYG
08Is

Q8n9
0goe

QBTF
OBE2
ABES
0BES
¢BEB
OBEA
08BED
OBEF
0BF0O
08F3
08F4
08F7
08FA
08FER
Q8FC
Q8FD

OBFE
0901
Q204
0905
Q707
090A
oFOR
0%90F
090F
0910
0913

C3a008

210000
222004
2233204
C3F00%

2E00
RI20A
cy

25
C3A008

2C
C3a008

21DF08
C34R08

Z21FEOB
Chn4pog
79
N&20
FE18
DAEF 08
3EQQ
ES
21C904
04
F2FADB
21B70A
77

El

37

ce

210000
Ch4aBOSB
77
n&e20
21BCOA
BE
DAQFO?
7E

aF
CD1909
&7

JHF
sFORM FEED

FORMEL: LXI
SHLD
SHL.D
JHF

sCARRIAGE RETURN

CARRET: MyI
SHL.Ii
RET

s UFLINE

UFLINED DCR
JHF

iFORESFACE

FORSFC: INR
JHF

TESTIT

H: 0000 SUFPER LEFT

Ci.EAR fCLEAR THE SCREEN TDO

L»0C FCOLUMN ZERD

CURSAT
H $UP ONE LINE
TESTIT
L FNEXT COLUMN
TESTIT

FNYRECT CURSOR ABORESSING

DCACOM: LXI
Jme

Hy»DCAY
TRPSET #SET TRAF VECTOR

sREAD LLINE DESIRED

DCAY!  LXI
caLL
MOV
suY
CPI
Jc
MU
STATMF: FUSH
LXI
INR
JE
, LXT
DCAY2: MOV
POF
STC
RET

HeDCAX
TRFSET
AL
240D
STATMP  #0K AS IS
ArQ
H FSAVE FOR GF ROUTINE
H» TEMF #ASSUME OUTPUT MGDE
k
nCAaY:?
Hs TEMFE SWRONG
MrA FSTORE IT
H
FINMIBIT FURTHER FROCESSING

FREAD COLUMN AND SET CURSOR

DCaxs: LXI
CALL
MoV
SUI
LX¥
CMP
Jc
MOV

nCAx1s MOV
Cat L
Moy

H:0

TRFSET

Al

HWINTH

™

nCaxi #0K AS IS

ArM

L+A

LIATHMF  $GET STUORED ARG
HsA




0914
0917
0718

0?19
C%1A
0%1L
0%1E
0921
0924
0825
0925

0927
092

ehged 1]
092F
0930
0931
0934
0937
09318
093k
093C
093D

0%3E
O?3F
0740
o742
0745
0944
0947
0748
0?49
0P4A

0%48
oraLD
QP50
0951
0952
0955
0958
0957
09358
0938
QPSC
QPSh

223200
37
ce

ES
21C%0a
04
F2240%
21R704
7E
£l
cy

212009
C34p08

3ELF
B9

3F
DASHOS
24320A
C3H
CDh1304
c1

AF

ce

EE

A4
04600
213404
09

7E

oC

B?

ng

335

G&603
2121108
7A

BE
C2500%
2K

7H

BE
D25cov
35

23

23

SHLD CURSAT
STC
RET

FROUTINES LDATHP AND STATMP TO LOAL AND
¥ STORE THE TEMFORARY VARIABLE A5 FER ECHO OR OUTFUT.

LDATHMFY FUSH H $SAVE H
X1 HeTEMP $ASS5UME UTPUT MODE
IMR R
AP LIATF G000 ASSUMPTION
LXT Hs TEMPE
LDATP: MOV ArM FFETCH IT
FOF H
RET
FINSERT A STRING OF CHARARTERS
FUTSTR? LXI HsFPUTEQ #SET UF TRAF
JMP TRFSET
FUTS0 MVl A’ =1 FVALID CHARACTERT
CHF c SGUIT IF CONTROL
cHC FRETURN FLAG VALUE
JC TRFCLR  $END OF INSERT
LHLD CURGAT $GOES HERE
FUSH B iSAVE VITAE
calLL FUTSPC  $MAKE ROOM
FOF B
XHA A FALLOW FURTHER FROCESSING
RET
FDELETE THE CHARACTER SFECIFIED BY HsL
[ECHAR: XCHG #MAKE ROOM IN HL
MOy CeD $CHECK LINE FILL
MVI HyQ
LXI HrLINFI{
DAaD B
MOV ArM FMUMBER OF CHARS ON LINE
INR M i FLUS ONE
CHP [ FCHAR TO BE DELETED
RC FNOTHING THERE
ICR L FONE LESS NOW
+FIX UP CURSOR POINTERS
MVI E+LFNUM FCOUNTER
LXI H:CF1L  SLINE POINTER
DECH1: SOV AsD sCHECK LINE
CHFP M F5AME ONE?
JNZ DECHZ2 FNO» CAN IGNORE
HCX H i CHECK COLUMN
MOV ArE
CMP M #TO THE RIGHT?
JNC LECH3 F NOr NOT AFFECTER
ncw M JFIX IT upP
OECH3I! INX H FRACK TO LINE POINTER
DECH2:  INX H FON TOD NEXT




095SE
OPGF
09240

09P9R
Q99C
02?0
0PA/0
o%Al
0%A4
047
094
0?Ak
OYAE
O%R1
Q?ERA
9BV
098
OPER
0%BC

23
035
CRS009

EH

£S5
CInd3
£3
JARCOA
QEOQ
FE29
p2750%9
OEBOD
&F

2n
COFAO3
oL

ER

7R

BD
CA?H0?
23

oC
F2870%
23

46

2B

4]
FRBE0?
el

70

23

on
F2R7009
23
C3’?noe
3620
cy

04
F&
21A409
22BF 04
[
21AEQ7
22RFOA
ra
C3EFO08
210000
22RF06
Chi?0%?

FFINALLY s

DECHS:

LECH#A:

DECH?:

DECHB

DECHS §

PBET CONFISGURATION

CONSET?:

COMNG13

COMSZE

INX
CR
AN

XCHG
FLISH
cal.t
XTHL
.DA
MWI
CFI
JNC
MYT
MOV
DCR
CALl
Far
XCHG
MOV
CHF
JZ
INX
INR
JF
INX
MoV
ncx
INR
JF
ncx
MOV
INX
ICR
JF
TNX
SHP
MVI
RET

INR
[y
LX1
SHLL
RET
X1
SHLI
MOV
JMP
LXT
SHLD
CALL
MOV
CALlLL
ST
RET

H
B
DECH1

FANY LEFT?
+ BOIT

NELETE THE CHARACTER

H
MTXAD

WIDTH
C:0
410
IECHE
Cy»80H
L-A

L
MTXAD
D

ArE
%
TECHS
H

[
DECH?
H

Bt

H

C
DECHS
H

MrB

H

C
nECH4
H
DECH4
H,’ L4

B

HsCONB1
MUL JMF

Hy CONS2
MUL JHF
Al
STATHMF
H»O

MUL. JMF
I.ODATMF
BrA
SETCON

FSET UFP FOR MTXAD

FSAVE FCR LATER

sCONVERT TO ADDRESS
FSAVE &Nk RETRIEVE

FLAST ON LINE

fHIGH QR LOW RESOLUTION?
FASSUME HIGH

i IT IS

iLOW RESOLUTION FLAG
FAGDIRESS OF LAST POSITION
FCONVERT TO COL NUM

i AND THEN TO ADDRESS
FSTARTING AT

iFINAL ADNRESS
sDONE YET?

PYES

sMOVE A CHAR
$CHECK FOR LOW RES

FEVERY OTHER ADDRESS
FGET A CHAR

§BACK UFP ONE SPACE
sCHECK RESOLUTION

sLOW

FSTUFF IT

$S5ET UF FOR NEXT
§CHECK RESOLUTION
FHIGH

sCLEAR LAST COLUMN

SUWITLHES

FONLY VaALID ON OUTPUT

$8ET UF TRAF

PEET NEW TRAF
FSAVE COMMAND
$SAVE AND RETURN
FRESET TRaF

FRETRIEVE COMMANMND

FALL DONE



FHELE (FLASH SCREEN) ROUTINE

O09BD 284L04 BELL: LALD MTXAT

OFCO ES FUSH H

09C1 CDCFO? caLL BELLG

09C4 1k BELLK: IICX It FRIM. SOME TIME
0905 7A Mov ArD

09Ce B3 ORA E

09C7 C2C409 JNZ BELLK

0%CA E1 FGFP H

09CE CDCFO? CALL BELL.O

Q9CE C? RET

0?CF 110000 RELLO?  LXI Dy 21280k240 PITOTAL OF CHARS
Q902 7E BELL LD MOV ArM

0?03 EEBOQ XRI 80H

oRns 77 MoV Mrt

09046 1R LCX In

o907 23 THX H

OPRE VA MoV Al

0?09 R3 ORA £

0PIy C2D20% JMZ BELL1

Q9D C9? RET

sFOREGROUNL FOLILOWS

09LE AF QUTFOR: XRA A
09DF 3ZEBE0A 8TA FORBAK
09E2 C9 RET

F BACKGROUND FOLLOWS

O9PE3 3EBOQ OUTRAK: MVI ArBOH
OFES 32BEODA STA FOREAK
D9ES €9 RET

fHOME CURSDR

OPE? 210000 HOMEIT?! LXI Hs Q000
09EC 223204 SHLD CURSAT
09EF (9 RET

FSUBROUTINE CLEAR

4 SET ALL DISFLAY FOSITIONS TO RLANK

F RESET LINFIL TARLE TO ZERD

P ALL REGISTERS EXCEFT B & C ARE MODIFIED.

09F¢ C35 CLEAR? PUSH B

09F1 213404 LXI Hrl INFIL FRESET L.INFIL iST
0%F4 111800 LXT Dy24n FEYTE COUNT

0%F7 OEQO MVI C»00 FSTUFF WITH ZEROS

09F? CnovoA CaLL FILLUP  #SET THEM AlL

09FC 2A4C0A LHLL MTXAT FIISPLAY ADDRESS

09FF 1:1010C LX1 Dr24D%1280+41 FERASE BETWEEN LINES TOO

0A02 QE20 MVE cre - FFILL WITH BLANKS




0A04
QAQ7
OAQD

oA0Y
00
0AOR
0nQc
QAL
OAQE
GAall

CAl2
0Aal13
0Al14
chlg
oAlR
O/l
0A20
0A2i
QAZ3
0AZS
0AZE
0A2H

0m2C;
OAZE
0A20
0AZD
0AZE
0AZF
0Aa30

COo?0on
1
[

71
23
18
78
B3
C20%0A
ce

04
FalzioA
OESE
cnocoz
QE3G
cpocoz
ce
OESE
Cnooo2
QE30
ChoGoz
ce

FFFF
FFFF

caLL  FILLUE
FOF B
RET

FSUBROUTINE FILLUWP (C=ALUE, DE=BYTE COUNT, HL=ALDK
i SET DE FOINTS TO C STARTING AT H

H RETURNS WITH A=Qr DE=Qr HL=NEXT ANDRES

§ WARMNINGX%k% DE = 0 DOES 44K

H fy DIy Er FLAGSy W & L HMODIFIED

FILLUFE MOV MsLC ISTUFF ONE
INX H $NEXT ADR
kCX I FONE LESS TO DO
MOV Arli
oRa E
JNZ FILLUF #AMY LEFTT
RET
ANULL:  TINRK B fECHO OR FRINT ‘707
Je ANULE FECHD IT
MY (W
CalLL OUTCHR
MYI CrQ’
CAL.L OUTEHR
RET
ANULE: MVI Cr 7"
CALL ECGHOCH
MVI Cri0Q’
CaLL ECHOCH
RET

§ 00 30K NOK IR 0 3 RN K 3K OO IR MOKIOKACKHOKR ORI 0K
§
¥ VARIABLES aND SWITCHES
H
§

00 A KR K KK O KRR K RIOK IR RO ROk OR ROk Ak X

FGLORALS

FCHARACTER FOINTERS

i THESE FOINTERS ARE MAINTAINED TO ALWAYS POQINT

H TO THE SAME CHARACTER. IF THE CHARACTER

$ AT THAT FDSITION IS5 DELETED OR CGVERWRITTTEN

¥ THEY FOINT TO ITS REFPLACEMENT. IF THE CHARAET
4 IS MOVED OFF THE SCREENM: ONE OF ITS COORDIMATE
# WILL BE SET TD -1.

CPTREY LW OFFFFH iCF1 I8 XMIT FOINTER
oW OFFFFH $CF2 IS END POINTER
CFiC EQU CFTRE §INIT TO OFF SCREEN
CriL EQU CPiC+1
Cr2C EQU CPTRS+2
CP2L EQU CP2C+1

ng CPNUMXZ — 4 FEXTRAS




/32

0A33
0A%2

0A34

0h40

0A4E
OA4F
0ASO
0AS1
ana52

0AS3

0AS4

0853
e[ ]1
0AS7
oasSe
0A%?

OASA

0ASC

0GQ0

00ED

00
02
03
i3
11
FF

FF

oF
00
1B
04
00

0000

00

THE CURRENT CURSOR FOSITIGN

H

¥ NOTE S MAY DRIFT PAST EDGES

CURSAT: DU QOO0H +START AT UFPER LEFT
CURSL EGU CURSAT+) FLINE NUMBER
CURSE EQu CURSATHO  $COLUMN NUMBER

FTABLE OF RIGHTMOST COLUMN IN EACH LINE CONTAINING EXPLI
¥ (I.E. NOT BLANK FROM CLEAR TYFE FUNCTION)
¥ INDEXELR BY L.INE NUMBER

LINFIL: Bs 240

$BASE ADDRESS OF THE 4K MEMORY SPACE USED Ry THE 2480

MTXATT DW OEQOCH

i J KK RO KKK R KOk Ok

FINFUT CONTROL SWITCHES

XOFFDr: 1IDE [+] FINHIERIT OUTCHR OQUTPUT IF -3
SETC? e STX FCONFIGURATION CHANGE [CHARACTER
ATTN? bz} ETX #BREAK CHARACTER

XOFF3 e bC3 § INFUT CHAR TO STOP QUTFUT

XON; DE nci #INPUT CHAR TO RESUME QUTFUT
UCLOCK: e OFFH F—13 NORMAL

FOFHEX! CONVERT LC TO UC ON INFL

FDUX: Ik OFFH F00: HALF DUFPLEX
F~13 FUALL DUFLEX
i-=21 ALOCK MODE

CURSOR: IE ‘-’+PARGN iCHAR TO USE FOR CURSOR

FIXUP: TILFE G i-1 IF FREVIOUS CHAR WAS ESCPE C
ESCAFE? BE ESC FINFUT ESCAFE CHARATER

BLKEND? DH EQT FINFUT BLOCK TERMINATE CHARACTER
FLASH! DB L+] FCOUNTER FOR TIMING CURSOR FLASH
MONLVL: D GOQOH sMONITOR TRAP ALDDRESS

#  DISARLED IF 0000

LIONEY ©DE 0 $0 = NOT YET




F-1=LINE AVAILARLE

CASD 00 ERONE: DR 0 #0 = BLOCK BREING FILLED
FNON-ZERD = ELOCK COMFLETE
0ASE &£10A LEFTRY Dy LIMBUF FLINE BUFFER FUOINTER
0A&0 0O LECNT: I'E ¢ FLLINE BUFFER FILL COUNT
0As1 L_INBUF: DS LINBIZ+2 $L.INE RBUFFER
OARY L1104 ECONATY TIW CONTAR FECHD GCONTROL TABLE TOQ USE 5
0ABS 0000 INTRAFP: I 00Q00H F INFUT TRAF VECTOR :
0AB7 TEMPE: IIS g i TEMFORARY VARIABLE SPACE
CABE HRISC EQU TEMFE+4
QAR HRISGF EQU TEMFE+2

0 0 HOR AR AR HORIK R K K K HOK K k0K 30K kK

3 OUTFUT SWITCHES :
Qarl 28 WINTH: LR 400N FCOLUMNS FER LTIHNE ?
OAHD SF GREEK: LB SFH $FFS NORMAL :

+5F LC DISFLAYS AS UPPER CASE
§1Ft LC DISFLAYED AS GREEK

0ABE 00 FORBAK: LE 0 §003 NDORMAL
803 INVERSE VIDIO

0ABF 0000 MUL JMF : LY o] F 00001 MORMAL
FADDRS ADDRESS OF ROUTINE TO CAL
§ BREFORE OUTFUTING.

Oalll 0000 IMYL 42 Tl 0000H §SAME AS MULJHF EXCEFT FOR ECHD

fTHE FOLLOWING 4 PARAMETERS DETERMINE DISFLAY ACTION
# WHEN THE CURSOR IS5 MOVED OFF SCREEN

04C3 18 OFFTOF: LB 24D §F 1t SCROLL. DOWN
§24: WRAPAROUND TO BOTTOM
a4 18 OFFROT: TR 240 § 11 WRAFARDUND TO TOP L.INE
§24¢ SCROLL UP
0ACS 01 OFFLFT: DR 1 5 11 OVERWRITE 1ST CHAR ON LINE i
SWIDTHS WRAFAROUND TO END OF $SAM H
1-WILTH! BACK UP TG PREVIOUS LI ﬂ
0ACSE 00 OFFRT: Lk 0 0! START NEXT LINE H

§
# 13 WRAF AROUND TO SAME LINE
FWINTH: OVERWRITE LAST CHAR OGN L




oAc?

0AC?

0ACE
OACF

0ADL
0AD2
OADA
QAT
0any
GADE
0ADA
OADR
0aLm
OADE
DAEQ
QAE]
OAEZ
OAE4
OAES
QAE”
OAEY
OAER
OAEC
OAED
QAEF
0AFG
0AF2
OAF3
0AFS
QAF 4
0AFg
CAF?
CAFE
OAFC
OAFE
OAFF
OBO1
OBO2
ORO4
OROS
ORQ7
OROB
OBOA

DioA

CONATS DU CONTAER  30UTFUT CONTROL CHAR TARLE

TEMF: ns 5 FTEMFORARY VARIABLE STORAGE

i TARLE CONTAR
CONTROL. CHARACTER FUNCTICNS
FORMAT IS SETS OF THREE HYTES
BYTE N = CHARACTER TO RECOGNIZE
BYTE N+1 = LLOW BYTE OF ADDRESS
BYTE N+2 = HIGH BYTE OF ALNDRESS
AODRESS IS OF THE ROUTINE TO CALL TO EXECUTE
THE REQUIRET FUNCTION.
LAST ENTRY MUST BE HNULL {(QCHEX).

. ma ows r W MR MR MR w

CONERLKE DB Ck SSFECTAL ECHG FOR RBLOCK
oW CRLF 7 MODE
CONTAE DR CR sCARRIAGE RETURN

nu CARRET

DE LF FLINE FEED
Iy L.NFEET

Dkt HT FHORIZONTAL TAR
Jutt] HORTAER

LB FriPARGN #FORM FEEER
Jil%y FORMFL

R BS i BACK SFACE
Du BACKSF

LE UTH*ARON FVERTICAL TaAR
Il VERTAB

I'H ESC iESCAFE
jl) ESCLHR

LB BEL FBELL DING
D BELL # FLASHER

neg STX $SET CONFIG SWITCHES
b CONSET

DE vT . FUFLINE
| UFELINE

'R F = #FORESPACE
DW FORSFC

'\ ‘= HPARON FDIRECT CURSOR AINDRRESSIN
W DCACOM

Ik US+FARDN #FORGROUND FOLLOWS
it QUTFOR

DE EMtFARDN P BACKGROUND FOLLOWS
pal®) QUTEAK

nx XUB FCLEAR SCREEN
DW CLEAR

DE RS #HOME CURSOR
Jul*] HOMEIT

DR ENQ FHERE IS5 MESAGE
I HERELS

LE SYN FINSERT CHARALTER
W FUTBFPC

LB CAN FDELETE CHARACTER
W DECHAR

Le ETE FINGERT LINE




OBCE
OROD
OROE
0R10
0OK11
OR13
OR14
OHi14
ORL7

QB1?
CRLlA

ORIC
OBID
OB1F
oB20O
OBZ22
OH23
OH2G
GB24

Q00
0001
0002
0003
0004
0005
G006
Q007
0008
Q00%
000/
Q00E
00t
000D
000E
000F
0010
0011
0G12
0013
0014
0015
0016

8FO03
15
4503
OF
4108
OE
@808
c?
709

0¢
1204

oD
CROB
0A
B208
Q9
A708
Q0
1204

I'H

OE

LB

na

SOELETE LINE
iLOCK KEYBOARD
FUNLOCK KEYEOARD

#5TRING INSERT

ity
FEND OF LIST HUST BE NUL <ll<{faaa

iz

- s e

it SCRLLN

NAK

jult] DELINE

S1

oy L.CKKB

S0

il UNI.KKE

‘I7+PARDN
FUTSTR

NUL

Dy ANULL

CONTABR FOR HALF DUFLEX ECHOING

FNULL

HOCON: DR CR iCARRIAGE RETURN
ny CARRET
e LF #L.LINE FEED
bu LNFEED
;) HT tHOR TAB
oy HORTAH
'k NUL
ikt ANULL
FACHRARAOR ORI KRR KIOK A ACKNOK K RO IO K RO KR
5
¥ CONTROL CHARACTER REFINITIONS
r
F 30K OK ORI R0 R KKK ORI RO R AOOE KO KX
NUL EQuU QCH FNULL
SOH EQU QtH F A
STX EQU 02H §
ETX EQu O3H §
EQT EQU 04H §
ENG EQU OSH H
ACK EQu O&H §
BEL EQU O7H ;
BS EQU 08H § BACK SPACE
HT EQU OFH JHORIZONTAL TaB
LF EGuU oaH $LINE FEED
vT £ay OEH FUERTICAL TAER
FF e ] oCH iFORM FEED
Ck Eaqu onR iCARRIAGE RE
S0 =qu OEH
S1 EQu OFH
nLE EQU 10H
o1 EQU 11H
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