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CAUTION

FAILURE TO OBSERVE THESE IMPORTANT PRECAUTIONS WILL VOID WARRANTY

-

10.
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12.

13.
14,
15.
16.
17.
18.

Read all material before beginning construction.
Use ONLY electronic quality rosin core solder.

Use extreme care with static-sensitive chips to prevent static discharge damage. (These
chips are inserted in black conductive foam material in your kit.)

Do NOT plug or unplug boards while power is on.

Do NOT apply power to any board or circuit before checking each component and
each trace.

Do NOT insert chips in socket before all soldering on the board is completed.
Do NOT use nonstandard parts such as fuses of a higher current rating.

Do NOT leave out any construction step.

Use only specified AC power.

Prevent flat cable end from touching areas of the system that may be carrying
current,

Clean unit with soap and water or isopropyl alcohol only to prevent damage to plastic
components.

Some repair operations are quite demanding. Do not attempt repairs beyond your
level of skill to prevent damage to the board or the components.

Use ONLY a 25 watt electronic soldering iron for assembly of your IMSA| kit.
Do NOT perform any solder work on a board while power is applied.

Do NOT plug or unplug a chip from a socket while power is applied.

Check power supply voltages BEFORE inserting any boards into chassis.

For all assembled units, read USER GUIDE section for jumpering instructions.

To register your kit for warranty protection, fill out warranty cards and mail to
IMSAI. Kits without warranty cards on file are NOT covered by warranty.
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ERRATA INFORMATION

Errata sheets relating to manual clarification andfor correction may be appended to this
documentation and will be found either inserted at the front of the manual or immediately
preceeding the section to which the infermation applies.

Alteration in content between consecutive editions of a manual are marked by a vertical line on
the outside margin of the modified text.

CAUTION: FAILURE TO OBSERVE THESE MODIFICATIONS WILL VOID WARRANTY.






IMSA! PC5-80/30
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INTRODUCTION

l«. THE IMSA} PCS-80/30 COMPUTER

A. INTRQDUCTION

The PC5-80/30 tabie top computer system features an 8085 microprocessor chip: the Central
Processing Unit, or CPU. The 8085 contains all of the basic cantrol and arithmetic functions of
the computer in a single integrated circuit. Additional features of this system include an
integrated S5-inch video display and an inteiligent, programmable keyboard. The keyboard
contains an auxiliary microprocessor to handle keyboard functions. This integrated input/output
P{O) terminal is ideally suited for those users who do not wish te purchase additional devices
or data entry and display. To this end data may be directly entered (input) from the 1KB-1
keyboard and displayed {output) on the CRT screen.

A computer is unable to operate without program material; the machine does not "understand®
how to function until you, the programmer, tell it how to do so. Communication between the
user and computer cannot occur in English, as computers operate in a binary mode (machine
language)s Therefore, the man-—machine interface is accomplished by supplying the computer
with a translating routine prior to loading of user programs. (The only user programs exempt
from this procedure are machine-language programs which are entered into memory directly
from the keyboard. A machine language listing for a video "ghase game® is included in this
manuai — see Appendix D.)

The ASSEMBLER and the COMPILER are two examples of translating routines. The
ASSEMBLER is a program that directs the computer to operate upon a symbolic language
program (such as assembly language) and produce a machine language program: a binary-basad
instruction code, cormposed of zeros and ones, which is accepted directly by the machine and
requires no further tramslation. Assembly language is a machine-criented language whese
instruction code is often a mnemonic for assembling machine language instructions. A
COMPILER is a program which transiates a highevel language program (one written in BASIC
or FORTRAN for exampie) into a machine language program.

The system requires a program whose function simply is to load other programs into the
computer. The PCS-80/30 is supplied with a set of programs, termed the MONITOR, which
ailow basic control of the system functions and input of other programs. In the PC5~80/30,
the monitor program, rdather than having to be loaded into the computer from an external
source (such as paper tape, cassette, floppy disk, etc.) is resident in the system in the form of
READ-ONLY MEMORY (ROM), aiso known as FIRMWARE. The resident firmware menitor
allews for keyboard control of a wide range of processor, memory, 1/O, and text editing
functions. Monitor commands also aflow loading user programs from floppy disk, cassette, and

paper tape.

The monitor exercisas primary control of the routines that comprise the operating system as
well as functions to observe and verify system operation and to indicate any significant
departures from the norm. For example, the user can deposit data into varicus lecations in
memory, and can move information from one memory biock to another.
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The manitor aliows the user to control the hardware (physical eguipment) by typing in single
word commands; this refieves the user from the necassity to toggle in each command in binary
from a bank of frant—panel switches — a method which is more tedious and prone to efror —

since the basic commands are already resident in the monitor of the system. For sxampie, in
answer to a keyboard command to e¢xamine ths contents of a particular memory location, ise.,

TEXAMINE ADDRESS X", the monitor will give the user the contents of that address.

MUL TI-FUNCTION PRQCESSOR BOARD:

The heart of the PC5-30/30 is the MPU-B processor board. It contains an 8085
microprocessor chip, and parallel and serial input/output (I/Q) interfaces. |/O interfaces allow
the central processing unit to communicate data to an external device, such as a printer, paper
tape reader, etc. Words zre stored in the computer in the form of 8-bit binary numbers
{(BYTES). Depending upon the requirements of the sxternal devics, ail eight bits in 2 word
may be supplied simuitanegusly over eight different lines (PARALLEL [/O), or sequentially, one
it a time, over a single line (SERIAL 1/0O).

The MPU-B contains 2 unique array of features which may be imposed upon or removed from
the system memory space under software control. These features includa three 16-bit
programmable timers, 258 bytes of read/write or RANDOM ACCESS MEMORY (RAM),
keyboard control of a wide range of systam functions, and a firmware monitor program which
allows for bootstrap leading from an external floppy disk.

A BOOTSTRAP (or BOOTSTRAP LOADER) is a program which is read into the computer in
order to supply information necessary to enter yet other programs (which may be 2 monitor
program) into RAM.

" VIDEO INTERFACE:

The VIO-C {Video Imput/Qutput) Board contains the logic and firmware necessary to create
and control all CRT screen displayse The VIO=C is capable of displaying up to 1920
diphanumeric and graphic characters and provides for a number of software (program)
controlled dispiay options which include:

1) 12 or 24 line display pages (to create characters of single or doubie heighth)
-2} 40 or 80 character dispiay lines (to create characters of single or double width)
3) full s¢reen blanking {to allow the display to be blankzd during screen updates)

4) full screen or character-by—character reverse video (to allew characters to be
displayed as light characters on a dark background or as dark characters on a light
background

" The character set of the VIQO-C ailows 256 upper and lower case aiphanumeric, punciuation,
and graphic characters to be used in creating versatile displays of text, pictures, forms and
games. Included on the VIO board are 2K bytes of VIOROM firmware (programs which are
embodied in 2 piece of hardware, i.8., in ROM) to aillow the PCS-BO/30 to operate as a
completely integrated intelligent terminal and computer, complete with text editing data entry,
and general purpess system commands, acting in conjunction with the ROM menitor on the
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MPU~B board. The ROM on the VI0O~C sets up the necessary conditions to allow the CPU to
output information to the CRT.

INTELLIGENT KEYBOARD:

The 1KB-1 {Intsiligent Keyboard) is a unique, programmable keyboard consoie designed around
an 2048 control processor, an auxiliary central pracessmg unit used to control keyboard
functions, hence the term "intelligent"

The [XB=1 uses a high quality keyboard array, fully debounced (to ensurs that a character is
printed only once each time a key is engaged), with keys arranged in 3 standard terminal type
layout for operator convenience. (n addition, the terminal provides full N-KEY ROLLCOVER
{each key stroke s registered regardless of the number of keys pressed simuitaneously ).

A number of features are programmabie both directly from the keyboard and remotely, from
the processor. These features provide: 1) serial or parallel interface operation: 2} fully ASCl
(see Glossary) encoded outputs (for standard data entry} or unencoded outputs {for games or
music applications}; 3} key reprogramming capabilities (to z2llow keys to be redefined for special
applications}; and 4} upper/lower case or upper case only operation. The 1KB3-1 is packaged in
a high quality, modular aluminum cabinet and contains an awdible besp tone speaker and 3
light-emitting diode (LED) indicators to facilitate user operation.

PCS—80{30 MA NF RAME:

The PC5-80/30 Mainframe is a quality cabinet and frame system, designad for reliability, easy
access, and modular expansion. The mainframe houses a full 28 Amp power supply, a
seif—contained 5-inch CRT display and is designed to be compatibie with the 5-100 bus system.
The 5-100 BUS is 2 system of one hundred lines which include power lines, memory address and
data lines, varioys synchronization and control signals, and lines for input and autput of data to
and from externai devices.

Each printed circuit (PC) board in your PCS-80/30 system — the MPU-B, VI10-C, stg. —
plugs into 2 socket on another board called 2 MOTHERBQARD. When a PC board is installed
onto the motherboard, all of the one hundred connections described above are made from the
circuitry on the PC board to the 5~100 lines on the motherboard. All lines in use an a PC board
are always connected to the bus and, hence, to similar lines used by every other 2C board
{i.e., all data lines of one PC board are connected, in parallel, with all data lines of svery
ather board plugged into the motherboard). Any PC board then, can be plugged into any slot
an the motherboard.

Access to the bus is usually controlled by the central processing unit on the MPU-B., The
motherboard (EXP-10) supplied with the PCS-80/30 system is capabie of accepting up to 10
5~100 type PC boards.

The PCS-80/30 Mainframe is available in rackmount or table top versions and may be further

combined with the PCS-80/25A or B mainframes (see the IMSA| PCS-80 System Configuration
Guide) to form an integrated two-high cabinet system.
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DOCUMENTATION:

This volume, the [MSAI PCS5-80/30 User Manual, contains a detailed description of the

features and configuration of the PCS-80 system video module. The printed ¢ircuit boards
which constitute the system building blocks are also described.

Section | of the manual presents a functional description of the module features — the circuit
boards and power supplies.

Section Il outlines general assembly instructions; assembly of each unit of the module is
described in Section ill. Assembly instructions are accompanied by photos, assembly drawings,
and a complete parts list which is inserted at the beginning of each set of instructions.

Section |V is an aperating guide which details the connections to 1/ devicas and instructs the
builder in the use of the damsign featurss of the processor board to implement various
fungtional options.

Section V is a user guide to the interfacing of the PCS5-80/30 system. Appendices offer a
glossary, unit specifications and schematics.

The actual operation of each board in the PCS5-80/30 module, as wsll as detailed functional
descriptions for the advanced user, is described in the Referencs Manual enclosed with each
units

Supporting documentation is provided by a copy of the Intel 8085 Microcomputer System Usars
Manual; supplied in every mainframe kit, the manual supplies IMSA{ users with the primary
source of detailed information about the function and instruction set of the logic implemented
by the IC chip st used in the PC5-80/30. A handy reference card, the Intel BOBS Assembly
Language Reference Card, is supplied to summarize much useful information from this manual.

To assist users in gaining a full perspesctive on the design and use of microprocessor-bassd
computer systems, IMSA! recommends a basic text, An Introduction to Microcomputers, by
Adam Osborne.

D
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B. FUNCTIONAL DESCRIPTION QF SYSTEM FEATURES

1. THE 8085 MICROPROCESSOR BOARD (MPU-B)

The MPU-~3 is the central processing board for the |MSA! PCS-80/30 system. It is designed
using the Intel 2085 micraprocessor chip. The bus arrangement and board connector make

your IMSA! system extremely flexible, as the 5=100 bus is becoming a smail computer industry
standard.

Every effort has bsen made to keep the design simple to maximize reliability and ease of
maintenance. Extensive use has been made of MEDIUM SCALE INTEGRATION (MSI) and
LARGE SCALE INTEGRATION {LS!) chips, which embody a large amount of circuitry. This

minimtizes external interconnections, simplifies system construction, and increases system
reliability.

In addition te the processor, the board contains:

~One thousand (1K} bytes (8-bit words) of program (the monitor program) embodied in
ROM

- 256 bytes of RAM

- fPower on jump (when the computer is turned on, program control jumps to a specific
location in mémory)

-Serial /O
=Paraitel 1/O

- Timers

—S-evel interrupts

The PCS—80/30 can be used with a standard terminal as a single-board computer, or with one
RAM=-32 board and 2 standard terminal for a complete computer with 32K bytes of memory
{less mass storage). An MPU-B, RAM-32, VIO, TV monitor and IKB form an alternate
complete 32K byte computer. The 1K ROM included provides systam initialization, boot icaders,
and basic monitor. Complete facilities for machine [anguage development and loading higher
level systems are provided by the combination of the VIOROM firmware and the MPU-B ROM.,

The B085 is the successor of the most popular microprogessor chip in the industry, the B080.
The 8085 provides a decrease in the number of components, which increases reliability and
permits inclusion of more functions on the processor board. It provides 50 per cent faster
performance, while maintaining or improving timing margins on the paths over which information
is transferred {busses). As a result, higher speed memeries are not needed to achieve the
higher performance. Standard 450-500 nse¢ 5-100 memories are actually run with greater
timing margins in spits of the 50 per.cent increase in instruction execution rate. No wait
states are required to slow the procassor operation,
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The 3085 has four new vectored interrupt pins, one non-maskable, three individually maskable.
"Masking refers to the ability of the 8085 to ignore certain interrupts under program ¢onirof.
Non-maskable™ interrupts, on the other hand, will always be responded to.

An interrupt is a request {from an external device to the CPU) to halt execution of the current
program in order tc service another program required by that interrupt. When the system is
haited oy a signal from a specific interrupt pin, program control is "vectored"” (directed) to a
specific location in memory where the program for sarvicing that interrupt is stored {i.e.,
four different intsrrupts could cause the program to halt and resume operation at four
different locations).

in the PCS5-80/3C, three of these interTupts can be masked under program control — the
computer can be instructed to ignore these interrupts at certain timess — and one of these
interrupts is non-maskable {the CPU must aiways respond to that interrupt). Used with the
original interrupt request of the 3085, this provides a five level maskzbie priority interrupt
system. (A prierity interrupt system deals with the case in which two extermal davices
simultanecusly request an interrupt; a priority system providas rules for which interrupt
requests will be serviced first.) This enables the MPU-B to be used in sophisticated interyupt
driven systems without additional interrupt comtrollers. Provisions are made for using the 1/O
and timers included on the MPU-8 with the interrupts. (The PIC-8 interrupt controiler board
accessory may be used to increase the number of priority interrupts to 12 — see ths [MSA!
SHORT FORM CATALOGUE.)

All 8080 software is 100 per cent compatible with the 8085. The performance increase of the
8085 is available withour recoding, without changing ROM's, and without re-training
programmers. All investment in software is completely maintained while gaining the
performance increase of the 8085. The board contains a socket for PROM or ROM and is
provided with jumper wires to configure the socket for TK or 2K byte PROMs or 1K, 2K, or 4K
byte ROMs. A 2K ROM monitor is included with the system. Under software control, the
ROM can be locared at location 0000, or at D800 (hexadecimal notation — see Chapter 2 of An
introduction to Microcomputers for a discussion of this and other number systams). 1n other
words when the computer is Tirst turned on, the initialization circuitry ensures that the monitor
begins operation at the first address.

(Refer to the PCS-80/30 Referencs Manuai for further details on the MPU-8.)
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2. POWER SUPPLY (PS-28U)

The IMSA| PS-28U is a 28 amp modular, unreguiated power supply for the 8CBS System with
adequate reserve power to drive more than ten S5-100 boards. It provides the basic,
unregulated +8, +16, and -16 system supply voltages and can be configured for single phase
{house current}) AC input voitages at either 50 or 60 Hz: 92, 103.5, 115, 126.5, 184, 207, 230,
and 253 VAC (volts AC).

The AC line is filtered for increased immunity to noise. A low-pass line filter and 50/60 Hz
switched and unswitched terminals for connecting auxiliary power outlets are located on the
rear of the PS~28 PC board.

The P5~28U measures 16.5" x 5.75" x 5.5" (42 x 15 x 14 cm) and weighs 16 pounds (7.3 kg).
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3. MOTHERBOARD (EXP-10)

The PC53-80/30 Motherboard assembiy contains the 5=100 bus line and PC board comnections,
allowing up to 10 S-100 type boards to be piugged into the PCS-80/30 system. Five connectors:
are included in the standard unit; an EXPM-5 edge connector must be purchased for system
expansion.

The motherboard assembly also contains voltage regulators to provide +12 VDC and +5 VDC
for the CRT display and lamp driver circuits controlling the front panel "Power On* (RESET
button} and "Halt/ Acknowledge® {INTERRUPT button) indicators. Provision is made for two
1A regulators at each voltage. (The type of regulator actually installed on the motherboard

depends upon the in—chassis peripherals used: CRT, minifloppies, et¢.)
Signal traces are interieaved with ground traces for better signal isolation on the back plane.

All signal lines are terminated (to 2.6 VDC) with rasistors in order to reduce reflected signal
noise in the back plane.

The EXP-10 assemoly includes a heat sink end bracket for the power components of the
termination circuit and the power regulator for the CRT or dual mini-fioppies.

Connections between the mothertoard and the rast of the PCS-80/30 unit are accomptished
with Mofex and tab style quick-disconnect connector assemblies.

I-10
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4. VIDEO FEATURES
a) THE VIDEO INTERFACE BOARD (V10)

The IMSAI VIO board provides composite video — picture signal blanking pulse (see Glossary)
and the recurrent synchronizing pulses which establish each frame — with a number of visuaj
format options; the board can produce versatile displays of up to 1920 alphanumeric and
graphic characters on the video monitor (CRT) of the PCS=80/30.

VISUAL FORMATS

The VIO provides for 2 number of visual format options which may be selected under software
controi. These options ailow for the selection of 40 or 30 character lines, 12 or 24 line pages,
full screen or character-by—character reverse video, and full screen blanking.

Maximum display density is achieved through the use of the 80 character by 24 line screen
format. Selection of a 40 character line produces double-width characters while the selection
of a 12 line page produces double scanmned lines [characters of double height). Regardiass of
format, characters are taken in crder from the refresh memory. This preserves the integrity
of displayed text when the format is changed.

The VIO defaults to a positive video display (light characters on a dark background), However,
the sslection of full screen reverss video provides for dark characters on a light background.
In addition, character-by—character reverse video may be selected to faciiitate the creation of
special graphic effects or the highlighting of sections of text.

CHARACTER SETS

Another feature of the VIQ is user-pragrammable character sets ("fonts™). The VIO can
support charzcter sets of up to 256 characters. The standard 256 character set supports both
upper and lower case ASClHl (see Appendix E) and special graphic symbols. Alternately,
standard 2708 EPRCOMs can be used to produce custom fonts of the User's design. When the
character-by~character reverse video is selected under software control, the font is restricted
to 128 characters, but either haif of a 256 character font can be software seslected.

Each character in the font is displayed 2s a 7x10 dot mawix {see the Reference Manual) which
includes inter-character and inter-ine spacing. This enables the use of graphic characters
when producing continous display segments with no gaps betwesn characters or lines. When the
font is restricted to 128 characters, a 5x7 dot matrix with two blank columns between
characters and thres blank rows between lings is used.

INTELLIGENT TERMINAL FIRMWARE

The 2K bytes of on board VIOROM Intelligent Terminal Firmware allows User Programs to
efficiently create extremeiy versatiie screen displays.
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VIOROM Firmware commands ailow for:

Cursor control
Contrals the position indicator on the video display

X-Y addressabile cursor
Control of cursor position by either its X or Y piane rectangular coordinaie.

Fully adjustable tab stops
Controis spacing betwesn words or groups of characters. The user can set up and/or
clear tab stops on a line basis. Once set, whenever a tab is requested by the
appropriate control code, the cursor will automatically skip to the next tab stop (if not
within 2 protected field) or to the first non-protected character following the next
protected field.

Fisld protect/unprotect
Protected field capability is provided for data entry applications. In brief, what this
means is that if a certain portion of the screen is declared protected, no character
will be written into it and it will not be erased during clearing operations. This allows
an applications program to display a "mask" requesting and prompting certain
information from the user such as name, address, zip, etc.; as the user inputs such a—
information, the cursor will bypass the fields that request the infermation.

Direct screen editing

Display wrap-around
Continuation of a read or cursor movement from the last character position in the
video display storage space to the first position.

Display formatting
Amrangement of ¢haracters, fieids, lines, punctuation marks, page numbers, g1c.

Mode selection
The monitor can operate in ons of three basic modas: alphanumeric mode, graphics
mode, or both {when the latter mode is software selected, character-by—character
reverse video is lost).
In addition to the firmware driver, the Y1OROM contains 2 complete system monitor program,
IMSA] SMP/80. This monitor allows for keybeard control of all VIO hardware and firmware
features plus 2 number of extremely useful memory and /O functions. These include:
MEMORY FUNCTIONS:
display memory block
examine and modify memoery location

fil memory with specified character

maove memory block

!1-12




IMSA PCS-80/30

SECTION 1-B
FUNCTIONAL DESCRIPTION
YI0-C

search memory for 16 bit masked value
Masking is a technique used to sanse specific binary conditions while ignoring others;
generally, ones are placed in bit pesitions to be sensed, and zeros in positions to be
ignoredo -

compare memory blocks

jump te memory location
call to memory location and return
protectfunprotect IMSA! RAM 4A memory biocks
perform memory diagnostics

INPUT/OUTPUT FUNCTIONS:
perform'direct 1o ‘to specified port

dump cassetie tape to VIO display
Qutputs the contants of cassette to video display.

generate sync stream for cassette alignment
{see Section V=82)

load cassette file with optional affset

Permits user to load cassette file at an address other than the one specified by the
cassette file.

load and execute cassette file with optional offset
load paper tape (Intel Hex format)
PROCESSOR INTERFACE

The VIO board interfaces to the processor (MPU-B) as a block of up to 4K bytes of memory.
To provide compiste flexibility, the address of this block is switch selectable to allow rasidence
in any 4K byte biock of the system memery space.

If the VIQ is used with the IMSAl RAM-16, RAM-32, or RAM-65 boards, a separate
dphantom" address line, A19, allows the V10 to co—exist with a full compiement of memory.
The "phantom” charnet is a comtrol line which turns memory on and off. When the VIO is
sslected and the phantom line is driven, the phantom channel denies access to the 4K of
memory space required by the VIO to all other devices.

The 4K block itseif provides for up to 2K bytes of display character storage and aflows the 2K
bytes of V10 "intelligent Terminal” firmware to reside on-board,
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IMSA] PC5-80/30

SECTION 1-8
FUNCTIONAL DESCRIPTION
VI1O-C

CPU control of screen formats is achieved through the use of 3 memory-mapped ¢ommand port
(logical data path to and from CPU) which resides in the 4K block. The port provides for
compiete CPU control of VIO functions.

b) THE CRT

The video monitor is a 5 inch CRT with 14 megahertz band width for high resolution of
character and graphic symbois: this is roughly triple the bandwidth of a typical TV set. As an
electron beam sweeps across the video screen, dark and [ight areas are created as the sjgnal
pulse is alternately enabled and disabled. The creation of vertical lines which are close
together requires a pulse which turns on and off at a higher frequency than if the lines are
further apart. Thus, a 14 megahertz bandwidth allows close spacing and, therefore, high
resolution.
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SECTICN 1-8

FUNCTIONAL DESCRIPTION
KEYBOARD (IKB-1)

S5« INTELLIGENT KEYBOARD (IKB-1)

KEYBOARD: The IMSAIl intelligent Keyboard utilizes a high quality, 55 key mechanical

contact keyboard for high reiiability. All keys are fully debounced, and the keyboard provides
full N-KEY ROLLOVER: each Kkey stroke is registered regardless of the number of keys

pressed simultaneously. Continuous depression of a kay will invoke an auto repeat function,
causing 2 characier to be output continuously untii the key is released. Standard alphanumeric
and control keys are arranged in 1 typewriter type layout.

SERIAL/PARALLEL OPERATION: The keyboard may be configured to operate as a parailel
OR serial input device. The parailel mode supports 2 full 8-bit paralle! format with RDY
{READY) and ACK (ACKNOWLEDGE) handshaking. "Handshaking® refers to an exchange of
predetermined signals when i conpection is established between two devicess The serial mode
supports both ElA and TTL levels (sse Glossary). Serial baud (bits per second) rates are
seiectable by keyboard commands and allow for the sefection of six separate rates from 110 -
2400 baud.

ENCODED/UNENCODED MODES: User or system CPU programming allows the keyboard to
operate in encoded or unencoded modes. Selection of the encoded mode ailows the keyboard to
output standard ASCH code, while the unencoded mode gives the user a raw map of the
keyboard array allowing muitiple key depressions to be used for games, music, etc.

TAB STOPS: Tab stops ara fully adjustable and may be set or cleared dirsctly from the
keybozrd.

KEY PROGRAMMING: Individual keys may be reprogrammed to output any given ASCII
character.

SHIFTLOCK - UPPER/LOWER CASE: The keyboard may be programmed to operate in upper
case only {shift lock) or in upper and lower case.

CABINET: The cabinet is constructed of high quality aluminum and is finished in an IMSAI
System compatible biue. The cabinet houses the Keyboard, an audible beep tone speaker and 3
LED indicators. The LED display indicates entry into the program mode, shift mods
(upper/lower case), or shift lock mode {upper case only).

EXTERNAL CONNECTIONS: A 25 pin D-type connector provides for the +5V power and
computer interface connection. Interface lines are compietely compatible with the [MSA| MIO

and 510 interface boards. An additional 15 pin D-type connector allows an external keypad to
be used.
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Il. GENERAL ASSEMBLY INSTRUCTIONS

This section adresses the following topics:

P

A. Kit Unpacking Instructions
B. Construction Hints — general notes on how to build your kit




.

IMSA| PC5—80/30
SECTION }l-A
GENERAL ASSEMBLY

GENERAL ASSEMELY INSTRUCLTIONS

{NOTE: If you have purchased an assembled unit, refer to Section |V=A of this manuai for
instructions concerning unpacking of yoeur unit.)

A

Kit Unpacking

Te

2.

3.

4

5.

6.

Remove all packages from the outer box. For 2 standard IMSAI PCS-80/30, these will
consist of:

2. Documentation Set (Manual plus two books)

b. (abinet Base Plate

c. Table Top Cover (or Rackmount cover and Rackmount painted pieces)
de Two large inner boxes

¢. Two smail inner boxes.

The largest inner box contains flat parts such as PC boards and small sheet metal
parts.

The remaining large inmer box contains piastic sacks of components. There will be a
plastic sack corresponding to each PC beard, plus sacks for the chassis and rackmount
hardware.

One of the two small boxes contains the Jarge components for the Power Supply
(transformer, capacitors, etc.).

The remaining small box is either empty (serving as a spacer for packaging purposes)
or contains overflow from the sack parts box.

Unpack piastic sacks only when you are ready to begin assembly of that particular
modute. If any parts are missing, contact IMSA| Customer Service for immediate
replacement.

Exert care in handling the painted sheet metal parts, the plastic parts and film

negatives to avoid scratching. PC boards should not be stacked without protective
material betwesn them in order t¢ avaoid destroving or shorting traces.
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SECTION 11-8
GEMNERAL ASSEMBLY

B. GENERAL ASSEMBLY NOTES
CONSTRUCTION HINTS
GENERAL

The IMSA| PCS-80/30 module is a complex piece of electronic equipment. This section covers a
number of items, each of which must be assimilated to insure a working system 2t the
completion of assembly. While sach step of assembly is esasy to accomplish accurately, there
are many steps and it is easy to do .one or more of these incorrectly. This entire section must
be read completely before beginning assembly, and the builder should refer back fo the notes in
this section often enough to ensure that no components are instailed improperly.

Thers may be assembly instructions about which you are uncertain. Shouid this occur, DO NOT
CONTINUE ASSEMBLY!. Study the manual to see if you can resolve your question or seek
the heip of someone more knowledgeable in digitai electronics. |f you feel your question is not
resolved by further study, cail IMSAIl. This will enable you to do a better construction job, and
it will provide us with the input necessary to the improvement of this manual. We recognize
that some builders will have had very little experiences in assembling electronic kits; it is our
intention to continually revise the manual based on user commentary, so that even the most
inaxperienced builder can achisve the best results with a minimum of effort. No comment is
too insignificant to apprise us of. Refer to the photographs at the end of this section in order
to identify components with which you may be unfamiliar.

TOOLS AND WORKPLACE

The production of a2 working machine requires proper tools and an adequate workspace.
Although the kit does not require much space for assembly, enough table surface should be
available for the piece being worked om, the tgols needed for that unit, and an orderly
arrangement of the components which will be used in assembling that unit. The work area should
be very well-it, with no shadows. You may want to protect the table surface with cardboard
OF Newspapers

The single most important assembly tool is the scldering iron. Qther tools which are necessary
to an adequate assembly job are screwdrivers which fit the sgrews used in the kit (both
straight slot and phillips), 2 small pair of diagonal cutters (preferable a 4" pair, fiush~cutting},
small needie-npose piliers, and a wire stripper. A 1/4% nut driver will make cabinet assembly
much easier, as the sheet metal screws used are designed primarily for use with such a driver.
A Veltmeter should be available for equipment testing. Any inexpensive meter (VOM) with DC
voltage scales between 5 and 30 volts should do. Do not aftempt to assemble the kit until you
haye the necessary tools; parts damaged during assembly cannot be replaced under warranty.

SOLDERING

Most of the problems encountered in kit malfunction reflect improper soldering technigue. [f
you do not have facifity in making good solder joints hoth guickly and retiably, practice before
beginning assembly on the IMSA] PCS-B0/30 boards. Obtain some extra #20 hook-up wire;
practice joining pieces of wire together, as well as soldering locally, until you feei able to make
a neat joint quickly and comfortably. The importance of good solder joints cannot be emphasized
enough-.
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GENERAL ASSEMBLY

SOLDERING [RONS

We do not recommend use of a scidering gun. Not only can a gun provide more heat than is
necessary, but aise many users tend to make poor solder connections because they do not wait
long encugh for the gun to reach its operating temperature each time. A great many tools are
available with the appellation Ysoidering iron®. Two thirds of these are inappropriate to small
electronics assembly — they are too large and too hot = and, if used, are almost certain to
damage both parts and boards. Proper soldering irons are availabie at any local hobhyist
electronics outlet and they are inexpensive. Use a 3040 watt iron with 2 small tip, such as an
Ungar 776 with a 7155 tip. If you wish to invest in a top-quality tool, a
temperature-controiled tip model such as the Weller W-TCP with a small 700 degree
Fahrenheit tip is well worth the extra cost. Many irons are available with either piated ar
unplated copper tipss Though slightly more expensive, the plated tips last much longer and give
superiof service.

SOLDER

There are many types of solder available, and using the proper solder is as important as
choosing the proper iron. In normal electronics assembly, paste and liquid flux are not used,
Rather, a solder with 2 "core! of rosin (or resin) base flux is used. This flux {contained in the
holiow center of the solder) should be sufficlent. Do not use any solder empioying an acid flux.
USE ONLY ROSIN CORE SOLDER. Acid fluxes are used for mechanical soldering where the
surfaces are not as clean as those in electronics assembly; they are corrosive and will typically
damage a printed circuit.

The ratio of tin to lead used in the soider is also important. We recommend 63% tin, 37% lead,
called 63/37 or Peutectic" solder. Avcid using 50/50 or 40/60, even though they are less
expensive.  The higher—ead ratios solidify gradually, while the 63/37 soligifies aimost
instantaneously, making "colder solder joints® much less fikely.

The gauge (or diameter) of the solder is an important consideration, as welle For fine
electronics work, a fine gauge such as #20 shouid be used (from #19 to #22 is acceptable).
Agzin, the correct solder is easy to obtain from any local hobbyist electronics outlet or TV
repair shop. ERSIN Multicore or KESTER are two brands which are refiable. The soider
included in the kit should be sufficients [f for some reason it is not, and you cannct obtain the
proper solder locally, DO NOT USE any substitutes. Additional soider of the proper type can
be obtained from IMSAl.

SOLDERING TECHNIQUE

The integrity of every soider connection is essential to a working machine. Good soider joints
require application of enough heat so that both pieces of metal involved in the joint are hot
enough to melt the solder- Apply the solder and the hot iron at the same time to the junction
of wire and foil pad on the PC board, so that a small amount of soider melts and *wets" the
joint (flows smoothly onto both the lead and pad). Remove the iron and ailow the jeint to cool.
Careful inspection of each joint is the key to successful soldering. A well-made connection
looks smooth and shiny. For the typical joint, heat need be applied for only 2 to 4 seconds, and
only 2 smail amount of solder is necessary (approximately 1/8" of 20 gauge solder wire). Do
not allow too much solder to build up on the tip of the iron or it may fall onte adjacent
circuitry. Additional heat and solder will be required for joints with larger leads and holes or
larger foil areas; if more heat or solder is needed on typical component leads (like IC's), it is an
indication that something is awry. :
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Nearly all the holes in !MSA! printed circuit boards are plated=through (the inside walls of the
hole have a metal surface, connecting the pads on the opposite sides and providing a greater
area for solder to adhere to); some solder will typically wick through and be visibie from the
top side of the board. If, hawever, smail drops of sclder seep through to the top side, it is an
indication that tco much solder and heat are being applled. These balls of solder can sasily
short to neighboring pins and must be avoided. [f one of the small gaps between foil pads or
traces has been shorted with too much soldar, the solder bridge can be removed by running the
hot iron lightly down the shorted trace, re-meiting the solder at the shorted point, and pulling
it away with the iron. Do not zpply the iron to traces or pads for toc iong a time when
saldering or fixing a short, as overheated traces easily come off the board.

The tip of the iron must be kept clean if it is to work well; if you frequently wipe the tip with
a wet sponge and occasionally add a small amount of solder to the tip, it wilt aid the transfer of
heat te the connection. The tip must be kept adequatsly tinned at all times to aveid formation
of an oxide coating and should appear bright and shiny. Tips may be cleansed of oxide by fine
steel wool or ather abrasive, but a2 plated tip should never be filed.

A solder drip on 2 PC board is often extremely difficuit to see, and it is sure to short several
traces and damage components when the board is operated. Inspect your boards carefully for
any such solder drips, for shorts near soidered leads, for incompietely soldered leads, and for
unsoidered leads. When soldering components with long leads (resistors, etg.) clip the leads
after soldering and check ail joints on those components. A completed unit will typicaily run
when firsi turned on if the soldering is done correctly.

MOS IC HANDL ING

Some of the chips in this kit are MOS {Metal Oxide Semiconductor) type chips {such as the 3085
CPU chip) and are sensitive to static eiectricity and other large transient voitages. |a order
to prevent damaging these chips, some precautions are in order te avoid the discharge of static
through the pins.

Awvoid working in a room with very low humidity and wearing fabrics which generate a lot of
statice The work area should not be located near the air exit from a Theater® vent, as the air
is extremely low in humidity. All objects invoived in the construction process {chip, board, iron,
toois, boxes, chip containers, work surfices and you) should be maintained at equai potential,
which requires contimous physical contact between them. For exampls, tefare removing a chip
from a box and setting it on the table, set the box on the tabie, touch the table, and oniy then
pick up tha chip to placs it on the work surface. Avoid touching the pins; handle the chip from
the ends and always touch the chip's container or the surface which it is touching before
picking up the chip itself. In addition, touch the surface or container before placing the chip
back inside it. Touch PC boards before inserting chips. Touch the soidering iron to the work
surface or to a small piece of metal foil on the work surface before touching it to the PC
board. In general, make sure the chip is not the path for any static discharge. Save MOS IC
insertion as the last steps in assembily to avoid unnecessary damage to components.

POLARITY

Many electronic components wiil not work if they are connected backwards. These components
are marked to indicate polarity; the boards on which they will be mounted have a corresponding
mark at each location, or an indication that ail such components are installed in the same
manner as a marked "typical" component.
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INTEGRATED CIRCUITS {IC'S)

All IC's must be inserted with pin 1 in the correct location to avoid damaging the chip (ses
Figure 11=1 beiow). The location of pin 1 is indicated by a rounded or square notch at the edge
of the chip near the pin or by a slightly depressed or raised dot at the same end. [MNOTE:
Many IC's have a d-digit code for date of manufacture; for example, 7425 indicates
manufacture in the 25th week of 1974. Do not confuse these numerals with the device
numbers which have manufacturer—dependent suffixes and prefixes; far example SN7404N is a
7404 type chip.) The PC board is marked with a square pad, a dot, or an arrow shewing pin 1
orisntation {with the note "typical¥, indicating all chips on the board fics the same way).lf a
chip is mounted in the wrong direction and needs to be removed, damage to the board or [C may
resyits If you do not feel yourself to be capable of unsoldering an integrated circuit without
damage to the circuit or to the board, send the board back to the factory to have the work
done for you. Remember that these boards have piated-through holes; pins are not oniy
soldered to the top of the board where the bead of solder is visible, but are joined to the inside
of the hole 2s well, making them much more difficuit to remove,

FIGURE i1-1
IC PIN NOMENCLATURE

1413121110 9 8
0 N OO R A I |

INDEX —>

LR
DIODES 1 2 3 456 7
Diodes typically have a band around the body of the component next to the cathode end. The
band comresponds to the bar on the typical diode symboi. The same is true for Zener diodes. A

diode symbol should be found on the board or assembly diagram to indicate the proper mounting
direction. .

CAPACITORS

Some capacitors such as the tantalum and power supply electrolytic capacitors have 2 plus and
minys lead. Some mark on the bedy of the capacitor will indicate the plus [ead, typicaily a +
sign near the lead. There will be 2 mark (normaily a + sign} on the board or assembly diagram
to indicats the proper direction in which 1o mount the capacitors. Capacitors of this type are
usually destroyed very quickly if power is applied to them in the reverse direction, so check
your assembiy carefully.
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TRANSISTORS

Most transistors have a flat side to indicate the lead orientation. Tramsistors with
hemispherical caps have pins which are aligned. Pin nomenclature may be stamped oo the
transistor body above each pin; i.e., "EBC" denotes, in order, "emitter®, "base®, and
"collector®. In order to determine the designation of each pin, hald the transistor as shown in
Figure 11-2.

Transistors with pubble caps have a flat face which is apparent only after close inspection of
the component. Pins of this transistor iype are not aligneds The Pemitter® s located
immediately below the flat side of the cap; the other pins may be identified by orienting the
cormponent as shown in the figure below.

When installing transistors on a PC board, ensure that the leads (E, B, C) match the
aiphabetical designation on the silk screen: drawings of transistor orientation appearing on a PC
board may be incorrect. Shouid the silk screen be unmarked, insert the emitter lead into the
square pad on the PC board.

When the transistor is crisnted correctly, the laads should fit in the eyelets with fittle bending
and no crossing. :

FIGURE 11 -2
TRANSISTOR MOUNT DETAIL

HEMISPHERICAL CAP RUBBLE CAP
N304 ar ININ0S 2N 3904 or IN3908

w

c
a8
E ] c E
S0TTOM VIEW EMITTER
BASE
COLLECTOR EMITTER

, BASE
COLLECTOR
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MOUNTING COMPONENTS
Integrated Circuit Chips (IC's)

Some of the chips are shipped In a small plastic rectangular case which can be used to insert
the chip into its PC board. Set the carrier and chip on a piece of felt; lightly push down on the
top of the carrier with a pencil eraser until the chip slides down with its leads resting against
your table top. Pick up the carrier and set it on the PC board; line up the protruding pins of
the IC against the mounting holes and, while hoiding the carrier, push the chip the rest of the
way into the board with the pencii eraser. You cam use empty carriers to install chips which
are not shipped in containers. Turn the carrier upside down and set the naked chip into the
¢arriers Continue instatlation using the process described above.

if an insertion aid is unavailable, place the chip in the PC board and bend two diagonally opposite
pins slightly in order to hold the IC in place while soldering.

Take special care to observe the following precautions for all chips:

1. Ascertain that pin 1 is installed in the correct orientation. Refer to markings on the
board or assembly instructions tc determine proper orientation.

2. After inserting the chip and before soidering, check that ail pins are inserted into the
holes correctly before soldering the chip inte place. Sometimes a pin will catch on the
edge aof a hole and bend under the chip instead of going through the hole.

Power Regulators

The regulators for the power supply are suppiied with heat sink and mounting hardware. The
three leads on each component should be bent down at the proper lengths to match the solder
pads with needle-nocse pliers. Each lead should exit straight out of the component and bend
sharply down, rather than sloping gradually towards the hole (see Figure 11-3 beiow). After
the leads are bent, fasten the regulator to the board along with the heat sink, using the short
6-32 screw on the top of the board and the lockwasher and nut on the pack. The regulator
should be held to prevent turning while the nut is tightened firraly. The nut should be tight
encugh to insure good heat conductivity between the regulator and heat sink and board. Heat
sink grease may be used if desired.

FIGURE =3
INSTALLATION OF POWER REGULATOR AND HEAT SINK

___— POWER REGULATOR

HEAT SINKX
]
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Discrete Components

Resistors and diodes can be installed most neatly using 2 lead bender to bend the leads
consistently. Mast pads for this sort of component are .5 apart.

Disk ceramic capacitors often have the dipped insulation extending down the leads a short
distance, preventing these components from being puiled all the way to the board. This
insulation may be removed by gentle scraping with a fingernail.

All dis¢rete components should be held in their desired final position while being soidered.
Normally, this entails holding them against the board by putting a slight bend in the lead behind

the board (see below ).

FIGURE Il-4
BRACING OF DISCRETE COMPONENTS BEFQORE SOLDERING

Puil sideways %" k C Grip with pliers
. JEt———— !

|
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BOARD: P3S-C

ITEM

Solder
Heat Sink
Screw
Screw
Serew
Serew
Screw
Screw

Nut
Lockwasher
Nut
Lockwasher
Spacer

Nut
Lockwasher
Lockwasher
Nut
Washer
Lockwasher
Washer
Spacer
.Wire

Wire

IMSAI PCS5-80/30Q
SECTION III-A
PS-287 ASSEMBLY

gﬁigI# QUANTITY DESCRIPTION/IDENTIFYING MARKS
15-0000001 5! Rosin Core
16=0100006 1 Wakefield 690-220~P, Modified
20-3402001 4 6-32x3/8" Phillips Pan Head Machine
20-3702001 & 6-32x3/4" Phillips Pan Head Machine
20-4401001 3 8-32x3/8" Binding Head Machine
20-4901001 5 8-32x1%" Binding Head Machine
20-5402000 8 10-32x3/8" Binding Head Machine
20-6901001 &  -20x1k" Binding Head Machine
21-3120001 8 6-32 Cad Hex Nut
21-3350001 8 #6 Internal Tooth
21-4120001 5 8-32 Cad Hex Nut
21-4350001 5 #8 Internal Star
21-4600002 5 8=-32x%" Nylon Threaded
21-5120001 4 10-32 Cad Hex Nut
21-5320001 & #10 Cad Split Ring
21-5350001 8 #10 Ianternal Star
21-6120001 4 4-20 Cad Hex Nut
21-6310001 4 %"x1/16" Cad Flat Washer
- 21-6320001 4 ¥" Splir Ring
21-6390001 4  %"x1/16" Nylon Washer
21-6600001 4 k=20x%" Nylon Internal Thread
22-1014001 48" 14 AWG, White, Alpha 1559, 14~-41/30 PVC
22-1014002 60" .

14 AWG, Black, Alpha 1559, 14=-41/30 PVC




ITEM
Wire
Wire

Wire

Line Cord
Grommet

Terminal
Lug

Terminals

Transformer

Inductor

Resistor

Resistor

Capacitor
Capacitoer
Capacitor
Capaciter
Fuse

Fuse

Fuse Clip
Fan Guard
Rectifier
Diode

PC Board

IMSAI PCS-BQ/30
SECTION III-A
PS~28U ASSEMBLY

Label Plate“6316666661

;i;gi# QUANTITY DESCRIPTION/IDENTIFYING MARKS

22-1018001  &Q" 18 AWG, Orange, Gavitt 8522

22-1018002 60" 18 AWG, Yellow, Gavitt 8522

22-5018001 12" Twisted Pair, 18 AWG, Yellow/orange,
Stranded and Insulated

22-6000001 1  Belden 17239

24-0600001 1 Strain Relief Bushing Grommet

25-01Q0001 3 Panduit PV-14-10LF (Vinyl)

25-0100002 10 Solderless, %", Vaceo # D 182304

29-0100010 1 Tranex 4-3819-1 Dual Primary

29-0200001 3 8uH, 5 Amp, Airco Speer 025834-Q01lK

-30-3470462 1 470 Ohm, % Watt/Yellow, Violet, Brown

304100462 2 1K Ohm, % Watt/Brown, Black, Red

32-2064010 6 .04uF, 500 V Disk Ceramic (.OQluF, 1000 V)

32-2010010° 3 +IuF, 30 V Disk Ceramic

32-2510060 2 10KuF, 25 V Blectrelytic

32-2595060 yA 95KuF, 15 V Electrolytic

33-01000C03 i Bussman Fusetron MTH 5, 5 Amp

33-0100004 1 Bussman Fusetron AGC 2%, 2% Amp

33-0200001 2 # 102068

34-0200001 1 Rotzon 476042

35-1000002 4 MOT MR 1121

35-1000003 4  MOT MR 501 (Alt: 308S1)

92-0000024 1 PS-C Rev. 1

Voltage/Frequency Label Plate
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A. PS-28U ASSEMBLY

BEFORE PROCEEDING

() 1.

Unpack all powar supply parts and check sach part against the parts list shown at the
beginning of this instruction set. Do not disgard any of the packing materials until all
of the parts are accounted for. 1n case os any discrepancies, contact IMSA| Customer
Service immedijately.

identify the top side of the power supply PC board - the side containing the etched
lettering, All parts will be mounted on the top side of the board. The photos and
assembly diagram located at the beginning of this instruction set may be useful in
locating and identifying a particular component.

NOTE: Refer to the photographs at the end of Section Il in order to identify
components with which yeu may be unfamiliar.

COMPONENT INSTALLATION

{) 3

{) 4

{) S

() &

() 7.

Insert and solder each of the two 1K ohm, 1/2 watt resistors {brown/black/red) at
locations R1 and R2 as shown on the Assembly Diagram.

Insert and solder the one 470 ohm, 1/2 watt resistor [yeilow/ viclet/brown} at location
R3 as shown on the Assembly Diagram.

insert and soider each of the three 0.1uF capacitors at locations C4, C5, and C5 as
shawn on the Assembly Diagram.

NOGTE: Al diddes are polarized and instailed in a specific orientation. The "cathode”

#nd is marked with a colored band and is represented on the Assembly Diagram in the
following manner:

™~

CATHODE

Bend the cathode leads of the four MR501 diodes as shown In Figure 3. The cathode
end should be bent with a pair of longnose piiers and the band sheould allow the diodes to
be mounted vertically as shown in Figure 3 and the Assembiy Diagram.

Insert and solder the four MR501 diodes (from Step 6} in locations CR4, CRS, CRS, and
CR7 as shown on the Assembiy Diagram. Make certain that the diodes are inserted
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with the cathode (band) end up. and further verify that the diode body is positioned
exactly as shown on the Assermbly Ciagram and Figure 3.

NOTE: The circles shown on the Assembly Diagram Indicate the mounting position of
the diode body for CR4 = CR7.

Insert and solder the six 0.04uF capacitors in locations C7 through C12 25 shown on
the Assembly Diagram.

insert and solder the three AC filter inductors at locations L2, L2 and L3 as shown on
the Assembly Diagram.

Aitach the two fuse clips to the ends of the fuse. Insert and solder this fuse assembiy
in location F1 as shown on the Assembly Diagram.

HEAT SINK INSTALLATION

() 1.

Place the large black heat sink on the board in the CRO - CR3 mounting area. Then
insert the four MR1151 diodes through the heat sink and PC beard in locations CROQ,
CR3, CR2 and CR3. Fasten each diode in place with a lockwasher and nut.

TRANSFORMER WIRING

The following connections {Steps 12 - 24) will be made with the transformer NOT mounted to
the PC hoard. Do not mount the transformer until specifically toid to de so.

() 12
()13
() 14.

{}15.
() 16
()17

() 18.

() 19.

{) 20.

Cut 4" lengths of yellow and orange wire. Strip the insulation from the wire ends..
Solder one end of the 4" yellow wire to transformer terminal 3.

Solder one end of the 4" orange wire to transformer terminal 1. Then, twist the yeliow
and crange leads together as shown in Figure 1.

Cut 117 lengths of yellow and orange wire. Stirip the insulation from the wire ends.
Solder one snd of th 117 yellow wire to transformer terminal 5.

Solder one end of the 11" orange wire to transformer terminal 11. Then, twist the
yellow and orange leads together as shown in Figure 1.

Cut three 5 1/2% lengths of the heavy biack wire, one 5 1/2% length of hellow wire and
one 5 1/2" length of orange wire. Strip the insulation from the wire ends.

Attach a crimp terminal to one end of each of the three 5 1/2" lengths of black wire.
This should be done with a crimping tool.

Loosely attach the crimp terminal of one 5 1/2% length of biack wire to transformer

terminal 7 with an appropriately-sized screw, Then, attach one end of the 5 1/2%
length of orange wire, again, to tarminal 7.
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() 2.
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() 28

{) 3.
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Before tightening the screw, make sure that the wire leads extend out to the left as

- you face the secondary side of the transformer (terminals 5 - 11).

Loosely attach the crimp terminal of one 5 1/2" length of black wire to transformer
terminal 9 with an appropriately-sized screw. Then, attach one end of the 5 1/2"
length of yellow wire, again, to terminal 9,

Before tightening the screw, make sure that the wire leads extend out to the right as
you face the secondary side of the transformer (terminalis 5 - 11).

Attach the crimp terminal of tha remaining 5 1/2" length of black wire to transformer
terminal 8 with an appropriately-sized screw.

Before tightening, rotate the crimp terminal so that the black wire extends out to ths
right as you face the secondary side of the transformer.

Take the orange wire from transformer terminal 7 and solder it to transformer
terminal 6.

Take the yellow wire from transformer terminal 9 and solder it to transformer
terminal 10,

Temporarily install the transformer to the Power Supply PC board with four 1/40
screws and nuts. Make certain that the primary side {terminals 1, 2, 3, 4) face
towards the ufse and of the board. .

NOTE: The transformer mounting screws will need to be removed later, during the
assembly of the mainframe.

Solder the vyellow and orange wires from transformer terminals 3 and 1 to the two pads
on the left side of the fuse assembiy as shown in Figure 1. These pads are not clearly
visible in the photos, but may be easily located since they are the oniy two pds
between the fuse assembly and the transformer.

Scider the vellow wire from the transformer terminal 5 to the anode pad of diode CR7
as shown in Figure 3.

Solder the aorange wire from trmasformer terminal 11 to anode pad of diode CR4 as
shown in Figure 3.

Solder the bizck wire from transformer terminal 8 to the ground pad directly in front
of terminal 7, This is shown in Figure 1. The use of a larger soider iron may be
required for this step ONLY.

Take the remaining black wire from transformer terminal 9 and strip a full 1% of
insulation from its end. Imset the 1" bare wire end through the ancde terminals of
diodes CRO and CR1. Then, solder the wires to both anode terminals as shown in
Figure 1.

Take the remaining biack wire from transformer terminal 7 and strip a full 1" of

insulation from its end. Insert the 1" bare wire end through the anode terminals of
diodes CR3 and CR2, Then, soider the wires to both anode terminals as shown in
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Figure 1.

NOTE: The schematic of the PS-28U shows the CRO - CR1 wire and the CR2 - CR3
wire going to transformer terminals 7 and 9 respectively. While this configuration is
acceptacle, the configuration resulting from Steps 30 and 31 provide for shorter lead
lengths and should be adhered to.

NOTE: If you wish to configure your paower supply for input voltages other than 115 VAC,
follow the procedure outlined, aiong with diagrams, on the following pages.

FILTER CAPACITOR INSTALLATION
NOTE: Pay particular attention to the polarity marked on the capacitors when mounting them

toe the PC board. If the orientation is incorrect, the capacitors will be destroyed when power
is applied. -

{ ) 32, Place lockwashers on two 10=32x3/3" screws. |Insert the screws from the bottom of
the board and mount capacitor CO; check that the "+7 terminal is bolted to the pad
containing the head sink and CRO = CR3, as shown on the Assembly Diagram.

() 33. Place lockwashers on two 10=-32x3/8" screws. Insert the screws from the bottom of —
the board and mount capacitor C1; check that the "+ terminai is bolted to the pad
containing the heat sink and dicde CRG — CR3.

{ } 34. Place lockwashers on two 10-32x3/8" sgrews. [nsert the screws from the bottom of
the hoard and mount capacitor €3 with the positive terminal boited to the +18V plane
as shown on the Assembly Diagram.

() 35. Place lockwashers on two 10-32x3/8" screws. Insert the screws from the bottom fo
the board; mount capacitor C2 with the positive terminai bolted to the ground plane as
shown on the Assembly Diagram.

()} 36. Attach a capacitor brace plate to the bases of the capacitors CD and C1 as shown in
Figure 1.

{ ) 37. Attach a capacitor brace piate to the base of the capacitors C2 and C3 as shawn in
Figure 1.

ASSEMBLY OF THE POWER SUPPLY SUB-ASSEMBLY 1S NOW COMPLETE. THE POWER

SUPPLY SHOULD BE SET ASIDE UNTIL IT IS CALLED FOR IN THE SYSTEM ASSEMBLY
INSTRUCTIONS.
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Transformer terminals are designated and used as follows:

PRIMARY A PRIMARY B

Pin 1 Common Pn 6 Common

Pin 2 20% Lo Line Pin 7 20% Lo Line

Pin 3 10% Lo Line Fin 8 10% Lo Line

Pn 4 Mominal Pn 9 Nominal
{(115/230 YAC) (115/ 230 VAQ)

Pin 5 10% Hi Line Pin 10 10% Hi Line

SECONDARY (PCS-80/15 CHAS51S)

Pin 13 AC Phase 1 to 8V Rect Pin 11 AC Phase 1 ta 16V Rect
Pin 15 AC Phase 2 to 8V Rect Pin 17 AC Phase 2 to 16V Rect

Pin 14 Ground Pn 12 tie to Pin 13

Pin 16 tie to Pin 15
PRIMARY WIRING CONFIGURATIONS

Input Strap These Connect Input VAC
VAC 50/60 Hz primary lugs wires to these lugs
92 VAC 1to 6 2to7 6and 7
103.5 VAC 1to§,31t08 Gand 8
115 VAC 1t06,41t09 6and 9
126.5 VAC 1Tto§ 5to 10 6 and 10
184 VAC 6ta 2 Tand 7
207 VAC 6to 3 1and 8
230 VAC Sta 4 1Tand 9
253 VAC 6ta 5 1 and 10

Be sure to refer to the accompanying diagrams when wiring the transformer.

()

()

{)

()

Solder a 1/4" solderiess terminal to one end of two 9 yetlow wires. Salder the other
ends to the pads at CR4 - CR7. These wires then go to lugs #11 and 17 on the
secondary of the transformer,

The other secondary is wired as follows: Lugs #12 and #13 are wired together, and
lugs #15 and #16 are wired together. Again, use the 1/4" solderiess terminais for the
connections to jugs #12 and #16; use black wire 3 inches long (#14 or larger)s The
connection to lugs #13 and #15 are made with the crimp terminals. : ’

Attach a crimp terminal (o a 3 inch piece of #14 black wire. Solder one end to the
ground trace below lug #14 then attach the crimp terminal to lug #14.

The AC input lines should be twisted together to avoid radiation.

When operating between 92 VAC and 126 VAC, both COMMONS are tied together, the
nearest applicable voitage taps selected and jumpered together; AC is applied between
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COMMONS and the taps, essentiaily paralleling the primaries. It may be desirable to
select the next lower taps when operating on 50 Hz line, or when using a fully loaded
chassis.

() For AC inputs between 134 VAC and 253 VAC, the primaries should be series
cannected. This entails selecting the taps as previously described. MNow, the AC
input goes between the COMMON of one primary and the selected tap of the other
primary. A jumper is used between the selecied tap of the first primary and the
COMMON of the second primary to c¢ompiete the series circuit. The same
considerations regarding 50 Hz and full chassis apply here also as in the 115 VAC case
preceeding. For 230 VAC operation, the AC line fuse should be changed to one-haif
the value recommended for 115 VAC to maintain the same overlcad protection.

- The fan leads always will be connected to lugs #6 and #9 or #1 and #4 to supply 115 VAC to
the fan. This wiring is standard for all input AC wiring configurations. ]
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PARTS LI1ST

ITEM
Solder
Heat Sink
Screw

Nut
Washez
Socket
Socket Pins
Switch
Resgistor -
Resistor
Resistor
Resistor
Resistor
Resistor
Capacitor
Capacitor
Capacitor
Capaciter
Capacitor
Transistor

Crystal

IMSAT
PART #

15-0000001

16-0100004

20-3402001

21-3120001
21-3350001
23-0800002
23=090C007
26-1200002
30-3100362
30-3150362
30-3470362
30-4106362
30-4220362
30~4470362
32-0220020
32=-0347010
32-2000110
32~-2010010
32-2122070

35=-2000002

35-5000007

VIO C, REV. 1
Parts List

CUANTITY DESCRIPTION
51
1 Thermalloy 6072B (6 Prong)
4 6=32x3/8" Phillips Pan Head Machine
4 6-32 Hex
4 #6 Intermal Star Lockwasher
5 24 Pin IC Socket
2 Cambion 450=-3704-01~04
1 DIP Switch, CTS 206-8
1 100 Obm, % Watt, 5% (brown, black, brown)
2 150 Chm, & wWatt, 5% {brown, green, brown)
3 470 Ohm, % Watt, 5% (yellow, violet, brown)
3 1K Chm, % Watt, 5% (brown, black, red)
10 2.2K Ohm, % Watt, 5% (red, zred, red)
7 4.7k Ohm, % Watt, 5% (yellow, violet, rad)
i 20pF Disk Ceramic
1 470pF Disk Ceramic
2 .001luF Disk Ceramic
38 .luf Disk Ceramic
8  2.2yF, 25V Tantalum Radial Lead
1 2N3204
1 12.2304 MHz, HC 18, Series Rescnant

25* C, .02% Tolerance




ITEM

8197

2102AL-4
74LS00
741502
74L3S04
74Ls11
7416
74L521
74Ls830
T4LS532
74L574
74L585
741586
7805
7812
7905
74Ls8107
74L5153
74L8157
7415162
74L5163

T4Lsle6

IMSAT
PART #

36-008970],

35-0210201
36-0740002
36-0740202
36-0740402
36~0741101
36-0741601

36=-0742102

36-0743002

36-0743202
36-0747402
36-0748502
36-0748602
36-0780501
36-0781201
36-0790501
367410702
36-7415302
36-7415702
36-7416202
36-7415302

36-7416602

VIO C, REV. 1
Parts List

QUANTITY DESCRIPTION

2

16

Tri-State Hex Buffer
{Al%t: 74367, 2097)

Memory Chip

Quad 2 Input NAND (Low Power Schottky)
Quad 2 Input MAND Open Collector (LPS)
Hex Inverter (LPS)

Triple 3 Input AND (LPS)

Hex Invertar Driver Open Collector
Dual 4 Input AND (LPS)

8 Input NAND (LPS)

Quad 3 Input OR {LPS)

Dual D Flip Flop Preset and Clear (LPS)
4-Bit Magmnitude Comparator (LPS)

Quad 2 Input Exclusive OR (LPS)

+5V Regulator

+12V Raqulator

=5V Regulator

Dual J-K Flip Flop with Clear (LPS)
Dual 1 of 4 Data Selector (ILPS)

guad 2 to 1 Line Data Selector (LPS)
BCD Synchronous Clear (LPS)

Binary Synchroncus Clear {LPS)

8-Bit Parallel Load Shift Register (LPS)




EE_M_
7415174
74LS367
_ Chapter
Ic

Ic

ic

1ic

ic

PC Board

Cable

Pins

IMSAI
PART #

36-7417402
36-7436702
81-0000069
88-0000031
88-0000032
88-0000033
88-0000034
88-0000036

92-0000c056

22=3000002

23-0900006

vio ¢, REV. 1
Parts List

QUANTITY DESCRIPTION

3

4

sl

Hex D-Type Flip Flop with Clear (LPS)

Tri-state Hex Buffer (LPS)
VIO, Rev. A

3624 Programmed “VIC MAP"
8308 Programmed "VIO U47.0"
8308 Programmed "VIO U48.0
8308 Programmed "VID U49.0"
2316E Programmed “SMP/80"
VIO, Rev. 1

Coaxial Cable, Belden 9221
(for Kit only)

Cambion Pins %3308-1-023
(for Kit only)
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B. VIO-C ASSEMBLY

() 1. Carefully unpack your board and check all parts against the parts list shown at the
beginning of this instruction set. Do not disgard any of the packing materials until all
of the parts are accounted for. in case of any discrepencies, contact [MSA| Customer
Service immediately.

{) 2. [f the gold contacts on the edge connector appear to be corroded, use a pencil eraser
1o remove any oxidation. Do not use Scotchbrite or any other abrasive matarials as
this will remove the gold plating.

() 3. Position the PC (printed circuit) board as shown in the Assembly Diagram at the
beginning of this section. The component side {silk-screen) should be towards you and
the edge connector should be down. Al references in these instructions assume that
the board is viewed with this orientation.

NQTE: Refer to the photographs at the end of Section Il in order to identify components
with which you may be unfamiliar.

RESISTOR INSTALLATION:

NOTE: If you use a lead bender, bend the |leads for 0.50 inch spacing.

() 4. Insert and soider seven 4.7K -Ohrn, 1/4 watt (yellow-viciet-red) resistors at the

indicated focations. All of these locations are in the lower right- hand corner of the
board above and below area U62.

() R17 () R22
{) R18 () R23
HR'IQ {} R4

{} 5. Insert and soider three 1K Ohm, 1/4 watt (brown-black—red) resistors at the indicated
locations.

() R2 (betwesn U36 and U37)
() R9 [between L40 and U41)
( )} R21 {below U6T)

{) 6+ Insert and solder ten 2.2K Ohm, 1/4 watt (red-red-red) resistors at the indicated
lacations.

1 (between U20 and U21)
10 (between U41 and U42)
25 {abave U50)

()R
()R
()R
() R15 (between U5S1 and U52)
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{} R16 {between U52 and 153}
(] R26 (between US53 and U54)

NOTE: The remaining 2.2K resistors are located below U50.

() R1Y () R13
() R12 () R14

(} 7. insert and solder six 1/4 watt resistors of the indicated value at the indicated
locations. All of thess locations are in the vicinity of U386 and U37 near the left—hand
edge of the board.

R3 470 Ohm (yellow=violet-brown)
R4 10C Ohm (brown-black-brown)
{) RS 150 Ohm (brown-green-brown)
} R6 150 Ohm (brown-green-brown)
} R7 470 Ohm (yellow-violet~brown)
{ } R8 470 Ohm (yellow—viglet~brown]j

IC AND SOCKET INSTALLATION:

All IC's and sockets should be oriented with pin-one towards the lower right—hand corner of the

board. If you have NOT purchased the optional socket set proceed to Step 10. Steps 8 and 9
apply only to-the installation of the optionat socket set.

() 8. Insert and solder thirty-seven 16-pin !C sockets at indicated locations. Before
soldering, ensure that pin-one is oriented towards the lower right-hand corner of the
board, and that ail 16 pins protruds through to the solder side, i.s8., no pins ent

under".

{) Ut (}uw () u3s
{yu2 () UtB () ud2
{}u3 ()u19 (} u43
()} Us {}u {) uaa
() us ()U21 {}) u4s
() uto (Ju () Us0
{)un (} U [} uUss
() u12 () u () us7
() u13 {) U31 {) uss
() U4 {) u32 () use
() us [)u33 [) u6d
{) U6 () u () uel

(} usz

1h - 40
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{) 9. Insert and solder seventeen l14—pin IC sockets at the indicated locations. Before
soldering, insure that pin—one is oriented towards the !ower right—hand corner of the
board, and that ail 14 pins protrude through to the solder side, i.e., no pins "bent

under".
() Us () U2s ()} Usi
() Us () u2s () us2
() U7 () U26 () U3
()us () U39 () US4
()} Uz () udo () us6
() vz () ua

{) 10. Insert and solder five 24-pin [C sockets at the indicated locations. Before soldering,
insure that pin-one is oriented towards the lower right-hand corner of the board and
that all 24 pins protrude through to the solder side, i.e., no pins "bent under®,

() vz () u47 {} U49
() uss () u4s

NOTE: In the following steps, "instali" means "insert and solder® (if IC sockets are not used),
or Yinsert into socket! (if IC sackets are used).

CAUTION: The 2102 1C's and all of the 24—pin IC's except the 3624 are static sensitive
devices.  Follow the "MOS (C HANDLING" procedures outlined in the Generai Assembly
Motes. When instzalling IC's, ensure that the pin-one is oriented towards the lower right-hand
corner of the board, and that none of the pins are "bent under?®,

() 11. Instail six 7415163 IC's at the indicated locations.

()l () us
{)u2 () U2
() u3 () unn

{} 12. Instail four 74LS74 IC's at the indicated locations. These are 14.pin devices. Do not
confuse them with the 16-pin 74L5174 ICls.

() U4 ()
()7 () u40
{) 13. Install one 74L5157 IC at location US.

{ ) 14, Install two 741586 IC's at the indicated locations.

(}us () us

Hi - 41



() 15

{)16.

{) 17

() 18.

() 19.

{) 2.

() 21.

() 2.

() 3.

() 24.

{) 25.

{) 26.

{)27.

IMSA | PCS-80/30
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Instail one 74L5107 at location U9.

Instail two 74L5162. 1C's at the indicated locations.

() vio () U19
Install one 74L502 1C at location U22.

Install two 74L500 IC!'s at the indicated locations.

()} Uz () usi

Install two 74L504 IC's at the indicated locations.

() uzs () U39

Install one 740532 IC at location U26.
Install four 74L5367 IC's at the indicated locations. Do not confuse these with the
74367 1C's which MAY be included with your kit.
() U42 () Ud5
() u43 () Uss

install threa 7405174 (C!s at the indicated Ipcations.
() U4 {) UsD () Us9

Install one 74LS85 IC at logation U50.
install one 7416 IC at location US2.
Install one 74LS11 IC at location U5S3.

Instail one 74L527 [C at location 154,

Instalt one T4LS30 IC at location US56.

Il =42



() 30.

(}3.

() 32

{} 33

IMSAI PCS-80/30
SECTION 111-B
VIO-C ASSEMEBLY

Install two 8797 IC's at the indicated locations. Note: 74367s or 8097's may have
been supplied with your kit as replacements for the two BT97s.

{) Us7 () Us8
install one 7415153 IC at location U61.

Install one 7415166 IC at location U62.

Install eight 2102 [C's at the indicated locations.

{)uzs () U32
H e+
{) un () U3s

Instail eight 2102 iC's at the indicated locations.

() U () U1s
() vz () U16
E u13 ) u17

U4 } L8

NOTE: The 24—pin IC's will be instailed after the initial tests.

Install the 8-~section DIP switch at ioéatim SW1, Switch number one should point
towards the bottom of the board.

DISK CAPACITOR INSTALLATION:

In order to prevent poor solder joints when installing disk capacitors, ensure that no insulation
protrudes through to the solder side of the board. if the insulation on the capacitor jeads
extends beyond the bottom edge of the capacitor, remove the excess insulation with your
fingernail prior to installing the device.

() 34.

Insert and solder one 470 pF disk capacitor at location C50 (between US9 and U60).

1 -43



IMSA1 PC5-80/30
SECTION 11l1-B
VIO~ ASSEMEBLY

() 35. Insert and solder two 1000 pF disk capacitors at the indicated locations.

{ ) C21 (below U36)
{ ) C49 (between U51 and U52)

() 36, Insert and solder one 20.pF disk capacitor at location C22 (below U37).

() 37. Insert and solder thirty-eight 0.1 uF disk capacitors at the indicated locations.
Along the top edge of the board:

QOO0

8
9
10
(jcn
1 (between U2 and U3)
2 (between U3 and U4)
4 (between US and US6)
46 (between U27 and U28)
15 (between U19 and U20)
16 (between U21 and U22)
17 (between U23 and U24)
18 (below U33)
19 {below U35)
20 (right of U37)
23 (left of switch SW1)
25 (between U39 and U40)
26 (between U4l and U42)
CA7 (between U43 and Ud4)

QOOO0OOa0OO0O00O0 nn

{]
()
()
()
i
()
()
()
()
()
{)
{)
()
()
()

Below the 24—pin sockets:

-4

) €38 () ca
39 () Ca2
3

5 (between US50 and US1)
36 (betweem U5S2 and U53)
7 (above U54)
48 (between U57 and U58)
40 (below Us9)
43 (between UG0 and U61)
24 (beiow U61)

})cu
} €13
() C14
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SECTION (II-B
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ADDITIONAL COMPONENTS:

() 40.

() 42

() 43.

() 44

{nstall the crystal at location Y1. Refer to the crystal installation detail. Secure the
crystal to the board using a pisce of excess resistor lead as shown. Solder the resistor
lead to the board but NOT to the crystal. Socider the crystai leads to the board,

Insert and soider a 2N3904 transistor at location Q1 (above Y1). Position as shawn in
the Assembly DHagram and on the silkscreen. Orient the emitter lead towards the top
of the board. The transistor should be positioned with its body 1/4 inch above the
board.

Insert and solder a 2.2 uF tantzlum capacitor at location C27.

CAUTION: When installing the tantalum capacitors, the ¥+ lead [marked on the
capacitor} must be inserted in the square pad (marked "+ on the silk screen). An
incorrectly installed tantalum capacitor could damage the board.

IN THE FOLLOWING STEPS, DO NOT SOLDER UNTIL DIRECTED TO DO SC.

Take each of the four voltage regulators and bend the leads at 90 degree angles
approximately 1/4 inch from the bottom of the regulator. The bends should be away
from the printed side of the reguiator. (Refer to Section 1, Figure [1=2.)

) 7805 () 7805
) 7812 () 7905

Install the 7812 +12 volt regulator in the lower left-hand corner of the board. insert
the leads through the three holes labelled "7812%, [nsert a #6 screw thraugh the top
of the regulator. Install a #5 lockwasher and nut from the back of the board. With the
body of the regulator square with the edges of the board, tighten the hardware,

In a similar manner, install the 7905 =5 volt regulator to the right of the 7812,

Install two 7BOS +5 volt regulators and the heat-sink directly above the previously
installed regulators. Position the heat-sink on the board so that the holes in the
heat-gink align with the holes in the board. Insert the leads of one 7805 through the
three holes labelled "780S5" it the left edge of the board. Insert a #6 screw through
the top of the regulator, then through the holes in the heat-sink and board. Install a
#6 lockwasher and nut from the back of the board. Tighten finger tight. In a simiiar
manner, install the other 7805 to the heat-sink and board. With the bodies of the
regulators and the heat-sink square with the edges of the board, tighten the
hardware.

i =45



{ ) 45.

() 46.
() 47,

IMSA ] PC5-80/30
SECTION [11-B8
ViO-C ASSEMBLY

install seven 2.2 uF tantalum capacitors at the indicated locations.
()C28 {}
C29 . C33
<30 C34
()ca

Solder the leads of the voltage regulators and tantalum capacitors.

Install the two Cambion sockets between U3 and U4, The sockets should be inserted
from the component side. Carefully solder on the component side. Use sufficient heat
and solder but do not permit the solder to flow to the inside of the sacket. The soider
should "wick" through to the solder side of the board,

NQTE: This completes the initial assembly of the board. The 24-pin IC's shouid not be
installed yet.

PRELIMINARY CHECKS:

() 48.

() 49.

{) %0.

() 5.

() 52.

Carefully check the board for unsolderad connections and "solder bridges®.

Carefully check that all IC's are Installed in the correct locations, that pin—one is
oriented towards the lower right-hand corner of the board, and that none of the IC
pins are "bent under®.

Carefully check the installation of the "2N3904 transistor. The orientation of the
transistor body should coincide with the silkk—screen outline. The emitter lead should be
oriented towards the top of the board.

Carefully check that the eight 2,2 uF tantalum capacitors are oriented correctly. The
U4l mark on the capacitor must coincide with the "+ mark on the board.
Carefuily check that the voltage regulators are installed in the corrsct locations.

CAUTICN: Incorrect voltage reguiator installation will result in damage to the
board.

CAUTION: Correct any defects discovered during preliminary checks before
proceeding with further tests.

NOTE: The resistor lead which secures the crystal to the board is grounded and is a
convenient point for attaching test leads which also must be grounded.
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() 53

IMSA | PC5-80/30
SECTION Ili=B
V10-C ASSEMBLY

Use an chmmeter to check for shorts between the following pairs of pointss The
readings obtained will depend on the meter used. A defect is indicated by a "dead
short", i.e., zero ohms.

) Bottom pin of the left 7805 and ground.

) Top pin of the right 7805 and ground.

} Boettom pin of the 7812 and ground.

J Top pin of the 7905 and ground.

) Bottom pin of the left 7805 and the

top pin of the right 7805.

( } Bottom pin of the left 7805 and the
bottom pin of the 7312.

( ) Bottom pin of the left 7805 and the
top pin of the 7905,

() Top pin of the right 7805 and the bottem
pin of the 7812.

{ ) Top pin of the right 7805 and the top pin
of the 7905.

( ) Bottom pin of the 7812 and the top pin
of the 7905 .

(
{
(
{
(

FINAL ASSEMBLY:

(} 54

() 55.

{) 3.

{) 57

install a jumper between pads "PH" and "B" located between areas U39 and U40.
Ensure that the jumper does not short to any of the IC pins or board traces.

Use resistor leads to jumper the indicated locations below U45 and U46. Ensure that
the jumpers do not short to sach other or to any of the board traces.

{ ) Pad "V1" to pad "+57,
() Pad V2" to pad "A10".

CAUTION: If the jumpers of Step 55 are installed incorrectly or if any other type of

ROM besides a 2316E firmware RCM is used with this jumper configuration, damage
may resuit.

Install the 3824 PROM IC in the socket at location U27. Ensure that pin-one is
towards the fower right-hand corner of the board, and that none of the pins are "bent
under?,

Instail the 3308 ROM labelled ¥VIO U49-0" at location U49. Ensure that pin—one is

I - 47



() 59.

{) 60.

IMSAL PCS-80/30
SECTION 1{1-B
VIO-C ASSEMBLY

towards the lower right-hand corner of the board, and that none of the pins arz "bent
under®.

Install the extended character set ROMs at the indicated locations. Ensure that

pin-one is oriented towards the lower right-hand corner of the board, and that none of
the pins are "hent underV,

{ ) 8308 "VIO U48-0" at location U48.
() 8308 "VIO U47-0" at location U49.

Instali the 2316E firmware ROM at location U46. Ensure that pin—one is oriented
towards the lower right<hand corner of the board, and that nome of the pins are "bent
under®. .

Set all of the switches of SW1 except switch 6 to the OFF (right) position. Set
switch 6 to the ON (left) position.

ASSEMBLY OF YOUR VIQO-(C BOARD (S NOW COMPLETED. SET THE BOARD ASIDE
AND PROCEED. ' )

RESISTCR LEAD

CRYSTAL INSTALLATION DETAIL

il - 48
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MP7=-B PARTS LIST

ITEM

Solder
Heat Sink
Screw
Screaw

Nut
Washex
Lockwasher
Header
Socket
Socket
Socket
Socket
Socket
Switch
Foam Tape
Rasistor
Rasistor
Resistorx
Registor

Resistor

~— Resistor

IMSAI PCS-80/30
SECTION III-C
MPU=-B ASSEMBLY

IMSAT

PART # CUANTITY DESCRIPTION

15-0000001 5

16-0100008 1 TO-3, Thermalloy 6060 B

20-3402001 3 6-232x3/8" Phillips Pan Head

20-3701003 2 6-32x3/8" Round Head Nylon

21-3120001 3 6=32 Hex

21-3300001 2 #8 Mica, DPre-greased

21-3350001 5 #6 Intermal Star Lockwashers

23=-0400022 3 26 Pin Right Angle

23-0800001 1 16 Pin Solder Tail DIP Socket

23-0800002 2 24 Pin Solder Tail DIP Sacket

23-0B00C03 1 28 Pin Solder Tail DIP Socket

23=0800Q004 1 40 Pin Solder Tail DIP Socket

23-0900007 i Cambion Pin Socket

26-1200002 2 8 Position DIP Switch

28-0600003 1 1/2x1/2x1/16 Double Side Sticky, 3M 2592
30-3150362 2 150 ohm, % Watt 5% (brown, green, brown}
30=-3620462 1l 620 QOhm, % Watt 5% {blue, red, brown)
30-37504062 1 750 Ohm, % Watt 5% {(violet, grsen, brewn)
30-4100362 18 1K Ohm, % Watt, 5% (brown, black, red)
30-4470362 18 4.7 Ohm,  Watt, 5% (vellow, violet, red)
30~-5100362 ] 10K Ohm, % wWatt, 5% (brown, black, orange)



ITEM
Capacitor
Capacitor
Capacitor
Diode
Diode
Diode

Crystal

LM323K
8197
74LS00
74L302
74L304
74L805
741308
741511
74L832
741574
7812
7905
7912
8085
8111Aa-4
8212

82514

IMSAI
PART #

32-0220020
32-2010010

32-2122070

'35-1000007

35-1000012
35~1000013

35~5000005

36-0032301
36-0089701
356-0740002
35=0740202
36-0740402
36-0740502
36~0740802
36~0741102
36-0743202
36~0747402
36=0781201
36=0790501
36-0791201
36-0808501
36=-0811101
36=-0821201

36-0825101

IMSAI PCS -~ B80/3C
SECTION III-C
MPU=-B ASSEMBLY '

QUANTITY DESCRIPTION

2 20pF Disk Ceramic
20 .luf Disk Ceramic

6 2.2uF 25V Tantalum

P2 1N4Q02

1 1N4148

2 1N270, Germanium

1 6MHz, Series Resocnant, .02%,

HC-18 Case

1 L7 BHOSKC Regqulator

& IC, Hex 3-State Driver

3 IC, Quad 2 Input NAND (Low Power Scr™™ ~ky)
1 Quad 2 Input NCR (LPS)

4 Hex Inverter .(LPS]

1 Hex Inverter, Open Collector (LPS)
2 Quad 2 Input AND (LPS)

b Triple 3 Input AND (ILPS)

1 Quad 2 Input OR (LPS)

1 Dual D Flip Flop (LPS)

1 +12 ¥ Requlatoxr

1 =5V Regqulator

b =12V Regulator

1 Microprocessor Chip

2 256x4 RAM —
3 8 Bit Latch

1 USART (Sub:; 8251)



IMSAT PCS - 80/30
SECTICN III-C
MPU-B ASSEMBLY

IMSAT
ITEM PART # QUANTITY  DESCRITPION
8253-2 36=-0825301 1 Timer Chip (Alt: 8253}
7415109 36=7410902 1 Dual JK Flip Flop (LPS)
74L3155 36-74155Q2 1 Dual 2 to 4 Deceoder (LPS)
7415195 36-7413502 2 4 Bit Shift Register (LPS)
7415367 36-7436702 1 Hex 3-State Buffer (LPS)
75188 36=7518801 1 Quad R3232 Driver (LM1488)
75189 36-75189Q1 1 Quad RS232 Receiver (LM1489)
75452 16-7545201 1 Dual Open Collector Driver
PROM 88-0000042 1 748288 1IC
PROM 88=-0000045 1l 2708 HTP IC, System Monitor
PC Board 92-0000057 1 MPU-B Rev. 1



IMSA| PCS5=80/30
SECTION 111-C
MPU-B ASSEMBLY

C, MPU-B8 ASSEMBLY

( } 1. Carefully unpack your board and check all parts against the parts list shown at the

- beginning of this instruction set. Do not disgard any of the packing materials until all

of the parts are accounted for. [n case of any discrepancies, contact IMSA1 Customer
Service. . :

{ ) 2. The MPU-B circuit beard has a gold—plated edge connector to insure good contact with
the motherboard. Carefully inspect this edge connector (on both sides of the board}
for any signs of tarnishing or contamination. [f you notice amy tarnishing, carefully
polish the edge connector using a normal pencii eraser.

CAUTION: NEVER polish the gold-plated connector with anything ather than an
eraser, as it is very suseptable to damage. The gold is critical to reliable system
operation — never cover it with solder or scratch it.

{ )} 3. Positicn the MPU-B <circuit board on your work surface with the side l!abeled
"component side® facing up. The gold-plated edge connector should be facing towards
You.

NOTE: Refer to the photographs at the end of Section [ in order to identify
components with which you may be unfamiiiar.

CAPACITOR AND RESISTOR INSTALLATION
In the following steps you will be instructed to "install" 3 particular part. In this context, to

instail means to "insert the part into the circuit board and bend the leads back”, You will be
instructed when to solder the components.
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(1 4.
() 5.
() 6
() 7.

()11,
()12
()13
() 14,

() 15.
() 16.
()17.

() 18.

Instaii a .1 uf ceramic capacitor at C14.
Install 2 .1 uf ceramic capacitor at Cl1.
instail 2 .1 uf ceramic capaciter at C12.

instafl a TK ohm 1/4 watt resistor {brown-black—red)
at R5Q.

Install a 10K ohm 1/4
{brown=black-orange) at R3C.

witlt resistor

Solder all components to the board and cut off excess
lead lengths.

Install a 4700 ohm, 1/4
{yellow-viclet—red) at R21.

watt resistor

Install a 2.2 uf 25V tantalum capacitor at C4.
nstall a 2.2 uf 25V tantzium capacitor at C3.
Install a 2.2 uf tantalum capacitar at C5.

tnstail a 1K ohm, 1/4
{brown-dlack-red) at R3s.

watt resistor

Soider all components 2nd cut off excess leads.

Install 2 2.2 uf {antalum capacitor 2t C6.

install a 1K ohm, 1/4 watt  rasistor
{brown-black~red} az R12,

Instali a 1K ohm, 1/4 watt resistor
(brown-black—red) at R11.

install a 1K ohm, 1/4  watt  rasistor
(brown-black-red) at R9.

Install a 1K ohm, 1/4 watt resistor

(brown-black-red) at R10.

Solder ail leads and cut off excess lengths.

Mt - 60
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() 22
{) 2.
() 24,
{) 25

() 26-

()27.

{) 2.

{) 2.

()} 30.
{) 31,

{ )32

{) 3.

()34,

() 35.
{) 36.

{)37.

Install a2 .1 uf ceramic capacitor at C18.
Install 2 .1 uf ceramic capacitor at C15.
Install a .1 uf ceramic capacitor at C15.

Instail a 1K ohm, 1/4 watt resistor
(brown-black-red) at R34,

Install &2 4700 ohm, 1/4 walt resistor
(vellow—violet-red) at R22.

Solder afl leads and cut off excess lengths.
Install -3 iK ohm, 1/4 watt resistor
{(brawn-black~red) at R13,

imstall a 10K ohm, 1/4 watt resistor
(brown-black-orange) at RZ8.

instail 2 2.2 uf 25V tantalum capacitor at C10.

fnstall a 10K ohm, 1/4  watt resistor
(brown-biack—-orange) at R29.

Instalt a 10K ohm, 1/4 walt resistor
(brown-black-orange) at R17.

I nstall a 1K ohm, 1/4  watt  resistor
(brown-black-red) at R49.

Soider all lsads and cut off excess lengths.

Instail a .1 uf ceramic capacitar at C290.

install a2 1K ohm, 1/4 watt  resistor
{brown-black-red) at R25.

[nstali a 1K ohm, 1/4  watt  resistor
{brown—black—red) at R26.

Nota: Diode CTR2 will be instailed later; take care
not to install a resistor in its position.

Install a 1K ohm, 1/4  watt  resistor
(brown-black-red) at R19.

Install a 1K chm, 1/4 watt resistor
(brown-black—red) at R14,

IMSAT PCS-80/30
SECTION {I1I-C
MPU-B ASSEMBLY
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Solder all components and cut off excess jead lengths.

4

{) 4. Locate five {5} .1 uf ceramic capacitors and instail T2 o
them in the following locations: - :
° : &
5 i :
o
{ €19 ;‘!'e_v;?- 5=
i~ o
o
(e e
{ }C23 o %5
o, ™M
| = Ta
Bl
{) 42. Solder all leads and cut off excess lengths. Eh _—:
o 4
t =
{ ) 43. Install 2 1K ohm, 1/4  watt resistor —g]
(brown-biack~red) at R20. k3
A 2
o]
{) 44. Install a 1K ohm, 1f/4 watt resistor B o
(brown-black-red) at R16, =3
..\‘_‘, i
()} 45. inmstall a .1 uf ceramic capacitor at C22.
()46. Inmstall a2 1K eohm, 1/4 watt  resistor s
(brown-dlack-red) at R18. 1s
iga
28
()47, Install a 1K ohm, 1/4 watt resistor -
{brown-black-red) at R15. =8 dm

Soider zll components and cut off excess lead lengths.
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()d49. Install a 4700 ohm, 1/4 watt resistor

(yellow-violet—ed) at R47. ? f,—

coasaaanda |3

]
o q eigloiainians |
R My T =
() 50. Install a2 .1 uf caramic capacitor at C24. by VDL ;:\ g

: L

L7

N o = !
7—"—:‘2 E a s Te® =.
wiei{ls s s 2
{)51. Install a2 1K ohm, 1/4 watt resistor —o|Qla olafa i
{brown-black~red) at R33, C—213lee g
g 9 [a L]
e|MaTTs
PN D=
- ° a.- M4 o
i o
{) 32, Instal. a 4700 ohm, 1/4 watt resistor — R
{yellow-viciet—red) at R48, e s
e B
S S e
R e e
() 53. Installa .1 uf ceramic capacitor at C26. =2=F
==t
{) 54. Install a .1 uf ceramic capacitor at C27. B

(} 55. Install a .1 uf ceramic capacitor at C28. ‘o

[

u el

L RUR TS
4L5367

alefo 4 3 bl

b

a'
A3
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() 56.

() 57

() 8.

Instal a 620 ohm, 1/2
(bluewred-brown) at R41.
I nstail a 750 ohm, 1/2

(violet—green-brown) at R40.

Install a 4700 ohm, 1/4
(yellow=violet—red) at R39.
Instalt a 10K ahm, 1/4

{brown-black—orange) at R24.

Instail a2 10K ohm,
{brown-black—orange) at R23.

1/4

Install i 10K ohm,
{brown-black—orange) at R32.

1/4

watt

watt

watt

watt

watt

watt

Install 2 .1 uf ceramic capacitor at C30.

resistor

Fesistor

resistor

resistor

resistor

resistor

Solder ail compontents and cut off excess lead lengths.

Locate three (3} 4700 ohm, 1/4 watt resistors
(yellow=viciet—red) and install them at the following

logations:

( YR44
[ )R46
{ YR45

il - &4
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() 65. Imstall a TCK  ohm, 1/4 watt resistor
{brown-black—orange) at R31.

{) 66+ Install a .1 uf ceramic capacitor at C31.
() 67. Solder all components and cut off excess lead lengths.

() 68. Locate eight {8) 4700 chm, 1/4 watt resistors
(yellow—violat—red) and install them at the foliowing

locations:
( )R7 { )R8
RS R2
Hee R
{ )RS (JR3

{ ) 69. Solder all components and cut off excess lead lengths.

{) 70. Install 2 .1 uf ceramic capacitor at C32.
(} 71. install 2 .1 uf ceramic capacitor at C8.

() 72. Locate three (3) 4700 ohm, 1/4 watt resistars
(yellow=viclet—red) and install them at the following
locations:

( }R36 ( JR38
{ JR37

() 73. Install a 2.2 uf 25V tantalum capacitor at C9,

()74 Install a 150 ohm, 1/4 watt resistor
{brown-green-brown) at R42. :

{) 75 Install a 150 ohm, 1/4 watt resistor
{brown-green-brown) at R43.

{) 76. Instail a .1 uf ceramic capacitor at C34.

{ ) 77. Sclder ail components and cut off excess lead lengths.

This compietes the instailation of the resistors and capacitors
on the MPU-B board. We recommend that you go back and
check your work carefully, [nspect aif soider joints and
¢heck for any solder splashes and solder bridges. When you
are satisfied that there are no arrors, proceed with
reguiator installation,

IMSA| PCS-80/30
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INSTALLATION QF REGULATORS, DIODES AND
CONNECTORS

REGULATORS

() 78.

() 79.

() 81.

Locate the 7905 regulator. Make a 50 degree bend

on all thres leads 1/8 inch from the regulator body.
See Section 1, Figure l1-3 for detail.

Mcunt the 7905 regulator to the PC board using a
6x32 NYLON screw, a mica insulator, 6x32
lockwasher and nut. Place the mica insulator
between the PC board and the regulator. Insert the
nylon screw from the back of the hoard, through the
board, through the mica insulator, then through the
regulator body. Secure with a # lockwasher and
6-32 nut, Tighten the screw snugly, taking care not
to overtighten.

CAUTION: This regulator must be insulated from
the PC board or severe damage may rasuit. Be sura
to install the mica insulator correctly.

Locate the 7912 regulator and bend the leads as
described in Step 78.

Mount the 7912 regulator on the PC board as
dascribed in Step 79. Again, we caution you to install
the insulator correctiy.

1 - 66
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() 82,

() 85.

Locats the 7812 reguiator and bend the leads as as
described in Step 78.

[nstall the 7812 reguiator on the board using a 6x32
machine screw, lockwasher and nut. Note that this
reguiator is not insulated from the board.

Locate the heatsink and position it on the PC board
over the area denoted as "LM323%, Position the
heatsink such that the side with the two holes is
facing towards the RIGHT {that is, towards U28).
The holes in the heatsink should line up with the
holes in the PC board underneath. If the holes do not
align, position the heat sink until they do.

Locate the LM323 regulator. Ncote that this
regulator does not resemble the three reguiators
installed above.

{mstall the LM323 onto the heatsink using two 6x32

 3/8 screws, insert the screws from the bottom of

the PC board and secure each of them with one
lockwasher and 6-32 rut. Tighten thess nuts
securely (to maximize the efficiency of the heat
sink ), taking care not to overtighten.

IMSA| PCS-80/30
SECTION [11-C
MPLU-B ASSEMBLY

IJ.’,‘JP
Q a2
O »
Z]el2
£l
‘a
S M
3|
§1 o T
o1 alm
i af=
=X '3_3
I ot
g] 2"
~ | N
P
4

i - 67




() 87.

() 88.

Locate the three (3) 26 pin connectors. Note that
there is a right— angle bend on one side of the white
plastic. Qrient the side without the bend towards
the top of the beard (away from the edge connector)
when inserting the connector into the PC board.

Insert one of the 26 pin connectors into J4. Press
the connector tightly against the board and solder
one pin at sach end. This will hold the connector in
piace.

Instail another 26 pin connector at |3 as describad in
Step 83.

Install the third 26 pin connector at 2.

Carefully check all three connectors to ensure that
they are seated properly on the PC board, and that
the pins are parallel to the board. When you are
satisfied that they are installed correctly, soider all
of the pins {72) to the board. Solder carefully: the
pins are close together and a solder bridge can form
easily.

DICDES

()92

() 93.

{} %4

Locate and install a 1N4Q02 diede at CR3. Be sure
to observe correct diods polarity.

Install a TN270 diode at CRS, once again observing
corrTect palarity.

Install a TN4002 diode at CR4. Observe the correct
polarity. )
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INSTALLATION OF INTEGRATED CIRCUITS

The MPU-B c¢ontains many expensive IC's and great care must be taken in their installation. If '
you have not aiready done so, piease read the ¥General Assembly !nstructions’ regarding IC's,
and, in addition, cbserve the following precautions:

REMOVAL QF 1IC'S

If you install an IC in the wrong position, be extremely careful zbout removing it. Cut all of the
leads rear the body of the IC; the plastic body should fall off [eaving the pins soldered in the
holes. Carefully remove each pin with 1 soldering iron and a solder-removing device ("solder
sucker®), Should you need to remove an [C during construction, we recommend that the PC
board be returned to IMSAL Customer Service for IC removai.

SOCKETS

Included in your kit are sockets for the B085, 8708, 8253, 8251 and the front panel connector.

You may order sockets for ali of the other IC's on the board. Socket use simplifies iC
maintenance and replacement but may decrease system refiability in a harsh environment,

if you use sockets, instali a socket at the specifiad iocation when an instruction cails for IC
installation. Take care to use the correct socket for a particuiar IC. Do not use 2 16 pin IC
socket for a 14 pin IC, or vice versa. The number of pins on a particular IC will be specified in
the assembly instruction step (for instance, an 18-pin IC is cailed out as P18).

IC INSTALLATION

In the following steps you will be directed to "install" an integrated circuit at a specified
iocation. In this contaxt, Minstall® means:

1} Insert the IC into the PC board, Ensure that pin 1 on the IC is oriented towards the
goid-plated edge connector.

2) Be sure that all pins are seated in the appropriate holes.

3) Solder pin 1 and the pin at the farthest corner from pin 1. This procadure is followed
in order to hold the |C onto the board until the remaining pins are soldered.

You will be instructed when to solder the remaining pins.

Ht - &9
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() 95. Instail the specified IC's at the following locations:

—_—
{ 175L500 at U1 (P14) MPUB 7
- C] e/":er do--o ] 2
ofole—=s[ale Safals
()74].532 at U2 (P14) 2{C{a = B[M™ W bl
54 b1 SRR o) ] | £5-
: : o D 2] 1:__,0.___.;.._:. _: ’-_-__E ki
(}74LS02at U3 (P14) Aoz sl et s L2t
ul o U LU W

( )74LSCO at U4 (P14)

( }74L508 at U5 (P14)

{ }74L5195 at UT5 (P16)

© 1977 IM5AI MFG. CORE, SAN LEANDRO, CA.

{ }74LS195 at U16 (P16)
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{ ) 96+ [nstail the specified IC's at the locations indicated:

( }74L504 at U17 (P14)

is

( }74LS00 at U18 (P14)

I

o

{ )74LS109 at U26 (P16)

74L6155, 1|
j

P

L s a
i

( )74L504 at U28 (P14)

( )74L.508 at U29 (P14)

See that you have installed the IC's corractly, but
DO NOT SOLDER ail of the pins at this time.
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{) 97. Locate the two (2) 8111 memory chips; note that
these are 18 pin IC's.

{) 98. Install one 8111 at U8 ([P18).

]

S A
() 99. Install the other 8111 at U7 (P18). > wr‘\::‘?ﬁ%\ o
| ST s
{ ) 100. [nstall the specified [C's at the locations indicated: L“‘,‘?: o] :
>

i

sldio!

{ M
fly

()74L511 at Us (P14)

{ }74LS155 at U19 (P16)

{ }74L514 at U27 (P14)

{) 101. Locate the 40 pin IC socket and install at U20.
Ensure that ail of the pins are seated in the

appropriate holes, Nate that the 8085 chip will be.
' instailed later.

(e
it

() 102 Install a 74L.504 at U30 (P14).

'l

i’olu_m
1ojd
clol,

AT q’u

%aﬁoa |
1 uqzz
Aridatad

{ ) 103. Inszall a 3622 at U31 (P16).

o

¥ EOE
el ¢ o
ululalela

{ ) 104. Instail a 8T97 at U32 (P16).

Note: The 8097 and 8T97 are interchangeable.

{ } 105. {nstail 28797 at U33 (P16).

() 106, Inspect your work, checking to see that ail IC's are
installed in the proper locations.
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(} 107. Instail a 24 pin IC socket at U9. {The 8708 or 2716
will be installed later).

( ) 108. Install 2 16 pin IC sacket batween UZ and U10.
() 109. Install an 8T97 at U0 {P16).

() 110. tnstall an 8212 at U21 (P24).

( } 11, Install an 8212 at U22 (P24).

{ ) 112, Install an 8797 (P15) at the locations indicated:

() usa
() U3s
{) U6

{) 113.Check to see that all IC's have been installed
properly. Do NOT solder all of the pins at this
time.

IMSA T PCS5-80/30
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(] 114 Install 2 74LS05 at Ul4 (P14).

() 115, Locate the two (2) eight-position DIP switches. P —. 4a® ° '
The switches are numbered 1 through 8. Position - - e = ey
switch 1 towards the goid—piated edge connector. 'aloaneoasoeaa oo eiansnone

()} 116. Install an eight-position dip switch at 51.

()} 117. Install an eight-position dip switch at 52.

{ ) 118, Instail a 74L.504 at U11 {P14)}.

i U

- ‘E
{) 119.Install 2 28 pin IC socket at U285, Do NOT insert an —— . 3 > '3
IC into the socket. —r 5 e ; g A §
et st < SO a3 — N L
— 2 PR & __ 3] e
, e T TR e CH RS el
() 120. Instail a 24 pin IC socket at U24. _s L D : F“_f ST «-—
& -=3 N —ba— al" o
gt 3 -
{) 121. Install an 8212 at U23 (P24). 2 % 3
) |

() 122 Install a 74L5367 at U37 (P16).

FY —y
{} 123. Install 2 74L5288 at U38 (P16). [ e Pt T = SN o s M 50
S8y Slgee —O—smiale @l 2 144
slAlE slafes = ot0i®le oiFm *
:v__;.-'}e-o'(‘ﬂ_u-a—c—a::uag_orna @
D O - -] 3 - L]
{ )} 124. Instail a 75189 at U39 (P14). ;-Ja :-—:-1-; 22 = 7 T 2 Ra Mo oin
1y ’ = Y W ':IE gg
= =20 My Ty ﬁg o

() 125, install a 75188 at U40 (P14).

{) 126. !astall a 73452 at U41. Note that this is an eight
(8) pin IC.

im-74




() 127. Installation of the IC's is now complete. Check the
board against the assembiy diagram to ensure that
each IC is installed in the correct location.

() 128. When you are satified that all IiC's are positioned
correctly, solder ALL of the remaining pins.

(} 129. Attach the piece of foam tape to one side of the
crystal.

() 130.Bend the leads on the crystal 90 degrees to the
crystal body, towards the tape.

{ ) 131. Remove the backing from the other side of the foam
tape, and insert the crystal leads into the holes on
the MPU-B circuit board at Y1. Gently press the
crystal against the board. The tape should hoid the
¢rystal in place. Scider the crystal leads onto the
board.

() 132. THIS COMPLETES THE ASSEMBLY OF THE

MPU-~B. You should have the following IC's left
unmounted: 8083, 8251, 8253, 8708 (or 2716).

Before continuing, carefully inspect BOTH sides of the
MPU-~B for soider splashes and bridges.
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EXP-10 PARTS LIST

ITEM
Sclder
Screw
Scraw
Screw
Screw

Nut
Spacer
Rivet
Tab
Connector
Connector

Insulator

Resistor
Resistor

Resistor

Rasistor
Resistoxr
Capacitor
Capacitor

Capacitor

IMSAL
FART #

15-0000001
20-2402004
20-3202001
20-3302001
20-3702001
21-3120001
21-3600006
210220000
23-0900023
23-1700024
23-1700026

28-0100002

30-2047664
30-2820362

30-2470382

30-3220382
30-4220362
32-2001010
32-2010010

32-2122070

IMsSAal PCS-80/30
SECTICN III-D
EXP-10 ASSEMBLY

QUANTITY DESCRIPTION

5¢

3 4=-40x3/16" Nylon, Round Head, Slot

3 6-32x%" Phillips Pan Head Machine CAD
2 6-32x5/16" Phillips Pan Head Machine CAD
10 - 6=32x3/4" Phillips Pan Head

10 6=32 Hex
10 6-32x5/16" Threaded, Metal
11 Pop Rivet, #6x3/32 USM AD42H
11 Faston, 3M 07-6-250

1 6 Conductor, Lock, Molex (Q9-63-1061

1 10 Conductor, Lock, Molex 09-65-1101

3 TO220 Style, GG Semiconductor Package,

Barggquist

1 .47 Ohm, 2 Watt {(yellow, viclet, silver)
1 82 Ohm, % Watt (grey, red, black)

2 47 Ohm, % Watt (yellow, viclet, black)
1 220 Chm, % Watt (red, red, brown)

3 2.2K Ohm, % Watt (red, red, red)

6 .QluF 25V Disk Ceramic

6 .luF 30V Disk Ceramic

2 2,2uF 25V Tantalun



ITEM

Capacitor
Dicde
Diocde
Transistor
Transistoxr
Transistor

Rasistor
Pak

Ic
IC
Ragulator
Ragqulator

Connector

Harness
PC Board

Brackat

IMSAI PCS-80/30
SECTION I1iI-D
EXP-10 ASSEMBLY

IMSAI

PART # QUANTITY DESCRIPTION

32-2233070 1 33uF, 25V Tantalum

34-1000006 2 1N914, Signal Type

34-10Q0007 3 1N4002

35-2000002 1 2N3904

35-2000003 1 2N3906

35-2000010 1 TIP 32 3a

35-6000003 10 220 Ohm, SIP

36-0740001 1 7400, Quad 2 Input NAND

36=-0747401 1 7474, Dual D Flip Flop

38=9780501 2 78035, 5V

36-0781201 1 7812, +12v

91-1200060 b EXPM-5 Assembly, Edge Connectors
{Alt: 91-1700006)

91-1200306 1 Harness Assembly, EXP-10/PS-280

92-0000059 1 EXP-10, Reav. 2.2

93-3170017 1 Heat Sink Bracket, EXP-10
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D-. EXP-10 ASSEMBLY

{) 1. Carefuily unpack your kit and check all parts against the parts list shown at the
beginning of this instruction set. Do not discard any of the packing materizis until ail
of the parts are accounted for. In case of any discrepancies, contact IMSA] Customer
Service immediately.

{) 2. Position the board as shown in the Assembly Diagram at the beginning of this section.
The component side (silk screen) should be towards you and the edge with five (35)
pop-riveted tabs should be down. All references in these instructions assume that the
board is viewed with this orientation.

Refer to the photographs at the end of Section l in order to identify components with which
you may be unfamiliar.
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r_EXP-1O
a

L]

RESISTOR AND CAPACITOR INSTALLATION

NOTE: If vyou are using a lead bender to bend resistor and
diode leads, bend resistor leads R2 - RS and diode leads CR1
— CR5 for 0.50 inch spacing and bend resistor lsads R1 for
0.75 inch spacing.

oBna | ug

L
s

() 3. Insert and scider two 2.2uF tantalum capacitors at
locations C3 and C3.

CAUTION: When instailing the tantalum capacitors, the 4!
lead (marked on the capacitor) must be inserted in the pad
marked "+ on the silk screen. An incorrectly installed
tantalum capacitor could damage the board.

() 4. Insert and soider three 2.2K Ohm, 1/4 watt resistors
(red, red, red) at locations R&, R7, and R3.

. Insert and solder twa m, watt resistors
5. | d sold 47 ohm, 1/4 i
{yellow, violet, black) at locations R4 and RS.

& 3
=y
{) 6. insert and salder a 220 chm, 1/4 watt resistor {red, : )
red, brown) at location R3. e |
{) 7. Insert and sclder a 82 ohm, 1/4 watt resistor {grey, ° | o
red, black) at location R2. : LY
™ T
-
O - ~

(} 8. Imsert and scider a .47 ohm, 2 watt resistor (yellow,

HODOOOBO0ORADBOD GG

1 ar, ,‘*‘
violet, grey) at location R1. = L ] o m :Ji'
_ @ : L- L :—
{) 9. Insert and solder a 33uF tantalum capacitor at § ;ﬁ: %::: 5
location C7. Observe polarity as shown on the e o ;
board. 3 . osE oo
sfe T nem 0
Y s .

{ ) 10. Trim excess lsads.
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() 1.

()12

()13

() 14.

()15

Insert and solder six .1uF disk capacitors in the
following locations.

() C8 ) C14
{)Cio ) C16
{)C12 {jcis

Insert and solder six .Q1uF disk capacitors in the
following locations:

) C9 ()C15
C1 !) C17
()Ci3 ) C19

-

Locate the ten  resistor packages. These biue
plastic, packages are ! 1/8 inch in length and have
ten leads each. Thers is a black dot at one end of
the pack which denotes pin 1. Pir 1 should be
orientad towards the top of the board when resistor
packages are installed.

Insert and salder the  ten  resistor packages,
side-by-side, in the locations indicated by brackets.

Trim excess leads.

IMSA1 PCS-80/30
SECTION 111-D
EXP-10 ASSEMBLY
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DIODE AND TRANSISTOR INSTALLATION

NOTE: All diedes are polarized and must be instailed with 2
The ¥cathode" end is marked with a
colored band and is represented on the Assembly Diagram in

specific. orientation.

the fellowing manner:

{) 16- Insert and

following  locations,
orientations.
CR1
CR2
{) CR3

CATHODE

preserving

solder three 1N4002 diodes

the

in the
proper

{ ) 17. Insert and solder two 1N914 diodes in the following

lacations preserving the proper orientations.

NOTE:

See Saction

() CR4
() CR5

I, Figure

concerning cofrect transistor orientation.

il = 2 for instructions

{) 18. Insert and solder a 2N3906 transistor at lecation

Q2.

() 19+ Insert and soider a 2MN3904 transistor at location
Q3. NOTE: Q1 will be installed with the regulators.

( } 20, Trim ail excess leads.

It - 88
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IC AND CONNECTOR INSTALLATION

NOTE:

iIC's U2 and U5 are voltage reguiators and will be

installed later.

() 21

() 25
() 26.

() 27.

CAUTION:
shorting adjacent traces.

Insert the six pin Molex connector (9-65-1061 at
location J1. It is necessary to crient the locking
ramp of the connector to the right in order to
position this connector correctly.

Insert a 7474 IC in location U6 with pin 1 in the
upper right-hand corner (see Secticn 11, Figure 1l -

1.

Insert a 7400 IC in location U7 with pin 1 in the
upper right-hand corner.

Insert the 10-pin Molex connector (95-65-1101 at
location }2. Pasition the locking ramp to the right.

Salder the components instailed in Steps 21 - 24.

The 100 pin edge connectors now are instalfed. |If
you have received the standard five edge connectors,
we recommend that you install the first connector in
the farthest left location, skip a comnector slot,
install the next connector, etc., until all five
connecters are in place. If additional connectors are
purchased, begin again at the left and fill the empty
connector slots.

Solder one pin at each end of each connector. This
will keep the connectors level on the board during the
remainder of the soldering.

The solder mask minimizes the chances of
It is imperative, however, that

extra care be taken during assembly to avoid shorting

adjzcent pins due to excess sclder;

a short between bBoard

and conrector is extremely difficuit to locate.

() 2.

Soider the remaining pins on one connector at a time.
Check each connector for shorts and solder pools.
After thoroughly checking 2 connector, procaed to
the next one, following the same procedure.

IMSA1 PC5-80/30
SECTION {11-D
EXP-10 ASSEMBLY
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EXP-10 ASSEMBLY

REGULATOR INSTALLATION

{) 29. Locate the regulator bracket. Orient the bracket
with the stand-offs under the board, lined up with
the hoies provided. Attach with two 6-32x5/16"
machine screws.

() 30. The isads of the reguiators and transistor Q1 must
be doubile bent in the fashion shown in Figure Il -
4‘

FIGURE (11 4
REGULATOR MOUNTING DETAIL

HEAT SINK
au

v

AEGULATOR

25

[+

NQTE: To instail a regulator the builder first must insert the

three legs into the proper holes; an insulator then is placed

between the regulator body and the heat sink/bracket. A g.:.;:;
a

4-40x3/ 16" nylon machine screw then is placsd through the
regulator and insulator and screwed into the captive nut on
the bracket.

G 449 90 9

{) 31. Install two 7805 regulators in locations U2 and U3.

{) 32, Instail a TIP 32 wransistor at location Q1. s
() 33. Instail two 2.2uF tantalum capacitors in locations C2
and Co, taking care to observe polarity (+ to +) as l

shown on the board,.

( } 34. Instail a 7812 regutator in location U3.
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FINAL INSTRUCTIONS
() 35. Trim 2l leads.

{ ) 36. Carefully check the motherboard for unsoldersd
joints, excess solder, solder balls and spiashes.

ASSEMBLY OF THE EXP-10 MOTHERBOARD IS
COMPLETE. PROCEED WITH ASSEMBLY OF THE
MAMFRAME.
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CHASSIS ASSEMBLY PARTS LIST

ITEM
Screw
Screw
Screw
Nut
Washer
Faet

fan Guard

PS=-28U0
Assembly

Label
Card Frame

Back Frame

Cable Clamp

CRT Bezel

Bottom Plate

IMSAI
PART #

20-3202001
20-3302001
20-3402001
21=3120001
21-3350001
28-0400001
34-0200001

91-1200124

93-0000002

93-301c0002

93~-30100G3
93-3010013
93~3160023
93~§010064

93=-4170004

PC5~-80/30
SECTION III-E
CHASSIS ASSEMBLY

QUANTITY DESCRIPTION

25

&

4

4

35

6=32x1/4" Phillips Pan Head Machine
6=-32x5/16" Phillips Pan Head Machine
6=32x3/8" Phillips Pan Head Machine
6=32 Hex

#6 Internal Star Lockwasher

Rubber Feet

High Veltage Caution Label
18080, R & L, Rev. C
I80€0, Rev. E

I8080, Rev. A

I8080, Rev. D

Front Panel Assembly



SWITCHE HARNESS ASSEMBLY PARTS LIST

ITEM

Wire
Wire
Wire
Wirs
Wire
Wire
Wire
Wire
Pin
Lawp
Connector

Connector

Terminal
Rey
Tie Wrap

Shrink
Tubing

Switech

Switch

Keyewitch

Spacer

IMSAI
PART #

22-1022001

22~1022002

22-1022003
22-1022004
22-1022005
22-1022006
22-1022007
22-1026002
23-0900002
23-1400001
23-1700004

23~1700014

23=1700016
23-1700017
24-0100002

24-10000023

26=-1400001

26=-1400002

26~200001C

93=-2170016

QUANTITY

PCS=-80Q/30
SECTION III-E

SWITCH EARMESS ASSEMBLY

DESCRIPTION

16 "

16"

16"

16 L]

20“

16"

16 n

8“

3

10

5“

22 AWG, Brown, Standard

22 AWG, Red, Standard

22 AWG, Orange, Standaxd

22 AWG, Grey, Standard

22 AWG, Green, Standard

22 AWG, White, Standard

22 AWG, Black, Standard

18 AWG, Black, Standard
Pin, Male, Molex 02-09-2118
Lamp, Sub. Min. l4v CGE 2182
Connectay, Molex 03-09-2031

Connector, BSG 1l0-Pin Wafer, Molex
09-50-3101

Female Terminal, Molex 08-50-0106
Molex 15-14-0219

Pandpit SSTIM

1/8" Black

PB Red, SPDT MFM

Molex 10420B=-109~309=-412-601

PB Blue, SPDT MEFM
Molex 1l0420E-109-309-412-601

2 Position, ALCQ CNK-206N

Safety Keyswitch
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MA INFRAME ASSEMBLY

E. PCS-80/15 MAIMFRAME ASSEMBLY

The PCS 8C/15 cabinet is constructed in several stages, each stage yielding a sub-assembly. 1n
the final stage of cabiner construction, the sub-assemblies are integrated into the completed
chassiss The major sub-assembliss are:

1)  Bottom Plate — contains power supply, motherboard and chassis base as well as all
associated cables. '

2}  Back Panet — contains card rails, back plate, fan, power cord and cables.

3)  Front Panei — contains front plate, CRT, switches and all associated cables.

Unpack all cabinet parts and check them against the parts list shown at the beginning of this
instruction set. In case of any discrepancies, contact IMSA] Customer Service.
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1. BOTTOM PLATE ASSEMBLY
a) POWER SUPPLY INSTALLATION

{ ) 1. Place the PS-28U power supply sub-assembly that you assembled earlier on your work
surface.

( ) 2. Locate the four (4) black wires. These wires have 2 crimp— on connector attached to
one end. .

( )} 3- Swip 1/4 inch of insulation from the untreated end of each wire and install the wires
onto the pawer supply board as shown in the diagram below. Soider each wire as soon
as it Is inserted.

} Black wire #1
{ % Black wire #2
()

( ) 4. Locate the three (3) white wires. These wires have a crimp—on connector it one
end.

Black wire #3
Black wire #4

( } 5. install and solder the three white wires as shown in the diagram below:

( ) White wire #
( ) White wire #2
() White wire #3

{ ) 6. Locate two (2} yellow cables and two (2) orange cables. These cables also have a
nre-installed connector at one end.

{ } 7. Install and solder the two yellow and two orange wires as shown:

( )} Orange wire #1
E ; Qrange wire 32
Yellow wire #1
{ ) Yellow wire #2

L -1
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{ ) 8. Set the power supply aside temporarily, and pesition the chassis baseplate in front of
You. The baseplate should be positioned so that the bent edges are pointed upwards
and are on the right and left sides. MNotice that there are some large holes on one side
of the chassise This side should be positicned to your right.

{ ) 9. Position the PS-28U power supply sub-assembly at the right side of the baseplate. The
two larger capacitors should be positioned toward the rear.

{ ) 10. Notice that the five hoies on the PS-28U PC board — two at the rear of the chassis,
two at the front and one bhetween the large capacitors —— line up with five
corresponcing holes on the baseplate. These five hoies will be used to mount the
power supply sub-assembly to the chassise [t it suggested that you mark the holes an
the basepiate with a felt tip pen to facilitata locating them lacer on.

{ ) 11. Remove the P5-28U power supply sub=assembly from the baseplate.

{ ) 12. Locate the following hardware:

() Five {5) sets of: B-32xT 1/4" machine screw, 8-32 nut, #B lockwasher,
8-32x1/2" nylon spacer.

( ) Four {4} sets of: 1/4"-20x1/2" nylon spacer, 1/4"x1/16" nylon washer, 1/4"
fockwasher, 1/47 washer, 1/4"-20 nut.

( ) 13. Position a 8=32x1/2" nylon spacer over the five holes that you marked in Step 10. This
spacer is used to support the power supply above the metal chassis.

{ ) 14. Position four 1/47-20x1/2" nylon spacers over the four large holes on the right side of
the baseplare. The spacers are used to support the power transformer.

{ Y 15.insert a 8-32 screw through each of the five marked holes, from the bottom of the
plate to the top, through the nylon spacer. We suggest that a piece of tape be placed
over the head of the screw to hold it in place.

{ ) 16. Insert a 1/4"-20 screw through each of the large holes in a fashion similar to that
described in Step 15.

( ) 17. Lift the PS-28U power supply sub-assembly onto the basepiate. B's sure that ail nine
screws are in the appropriate hoies,

{ ) 18. For each of the four large screws place a 1/4% nylon washer hetween the PC board
and the transformer.

( ) 19.5ecure the large screws that hold the transformer with a 1/4" washer a 1/4"
lockwasher and a 1/4% nut, in that order. Do not tighten at this time.

( ) 20. Secure the other five screws with a #8 lockwasher and 8-32 nut.

{ ) 2. Tighten ail nine screws securely.
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b) MOTHER BOARD INSTALLATION
( ) 22. Locate the following hardware:

(10) 6-32x3/4" screw
{10) 6-32x3/16" metai spacer {threaded)
{(10) 6-32 it
. (10) fiber washers
(10} #6 lockwashers

{ ) 23. Lecate the EXP-10 mother board sub-assembly that was constructed sarlier and place
it on the chassis baseplate. The motherboard should be positioned toward the back of
the chassis on the left side. The heat sink fin should be directed towards the front of
the chassis.

{ ) 24. Notice that the ten mounting holes in the motherboard line up with ten holes on the
baseplate. We suggest that these holes be marked with a2 felt pen to facilitate
identification in the instructions which follow.

{ ) 25. Remove the EXP-10 mother board sub-assembly from the baseplate.

( ) 26.Place one #6 lockwasher on cach of the 6=32x3/4" screws. Insert the screw in each of
the ten holes marked in Step 24. The screw should be inserted from the bottom and
secured on the top with a £-32x5{/16" spacer. Do not tighten the spacer at this time.

( ) 27.Place a fiber washer on each of the spacers Installed in Step 26.

( ) 28.Place the EXP-10 mother moard sub-assembly cnto the ten mounting screws. Each

screw should protrude through one of the ten mounting holes. if they do not line up,
adjust the position of the screws until they do.

{ } 29. Remove the mother board from the basepiate.

( ) 30. Tighten the ten mother board mounting screws.

{ ) 31.Place the WHITE cables, which are attached to the power supply, across the area
where the motherboard {s mounted. The cables should pass below the the screws
closest to the front of the chassis.

( ) 32. Included in your kit are several plastic cabie ties. Use several of these to tie the

white wires together where they pass under the mother board. The placement of
these ties is not critical,
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{ ) 33.Place the EXP=10 mother board sub-assembly onte the mother board mounting
SCrews.

{ ) 34. Secure the mother board with ten {10) 632 nuts.

{ } 35. Connect the four (4) black cabies, attached to ths power supply, to the four snap-on
connectors on the right side of the mother board. Any cable may be attached to any
conrnector.

{ ) 35. Position the two yellow and two arange wires attached to the power supply as foilows:

{ ) Bend all four wires so that they lie parallel to the power supply

{ ) Use several cable ties to hold all four wires together,

( ) Bend all four wires so they cross the chassis just below the mother board.
Once again, use several cable ties to hold the four wires together.

( ) Bend the cables so that they pass along the left side of the mother board.
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{ ) 37. In the following steps the white, yellow and orange
power supply cables will be attached to the mother EXP-10 Motherboard
board. These cornectors clip on and should not bs .
soldered. Reference the drawing on the right side Left Edge View e

of this page for cable placement,
( ) WHITE power supply wire (any one of the Back of Chassis
thrae)
{ ) ORANGE power supply wire (either one of
the two ]
) WHITE l:
{ ) YELLOW power supply wire {either one) ]
( } WHITE power supply wire (either one) ‘::
QRANGE
( ) ORANGE power suppily wire A
v . L
{ )} YELLOW power supply wire | vELLOW :: .
( } WHITE power supply wire
CAUTION: Check to see that the cables are
connected to the motherboard correctly. If a cable
is improperly connected, severe damage may result.
Remember, these connectors are NOT to be WHITE [
soldered.
( ) 38. Use several of the cable ties to hold the power
supply cables together {placement is not critical). ]
upply g {p ) ORANGE :
I
YELLOW |
T_’—
WHITE L
Front of Chassis N
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2. BACKFRAME ASSEMBLY

( ) 39. Locate the two card frame sides. {The left and right pieces are identical}. Position
both pieces on your work surface so that the flange on the short edge is facing
upwards. At this time mark the pieces by applying the power supply warning sticker
{"Danger high voitage ...%) to the flange on the right side of the right card guide.
The arrows should point downward. From now on, the card guide with this sticker will
be referred to as the "right" one, the other being the Meft!,

( )} 40. Locate the ten (10) plastic card guides. The card guides are pressed into the rows of
holes in the right and Jeft card frame sides. Thers will be two plastic card guides
installed at each position where you have installed an edge conmector ¢n the mother
board. The instructions here are far the standard configuration of five edge
¢onnectors. |f you have purchased additional edge connecters {EXPM), install two card
guides at the remaining locatians (one on each side).

{ ) 4. Examine one of the plastic card guides. Notice that one end of the siot is beveled
{producing a wider slot), while the other side is flat. In the following instructions, the
"flat¥ side will be raferred to as such.

{ )} 42. Beginning at the back (the side farthest from you), count forward to the SECOND
hole. Orient a plastic card guide so that the flat side is to the RIGHT. Gently press
the tabs on the card guide inta the holes on the card frame. Do NOT use a hammer,
as the tabs are easily broken.

( ) 43- |nstail another card guide in the FOURTH hols in from the raar, again keeping the flat
side once again to the right.

{ ) 44. Continue in the manner outlined abave, and instail three (3) more card guides on the
left card frame in every OTHER hole.

( ) 45. Install five (5) card guides on the right card frame in the same holes {every other
one), with the flat side toward the LEFT.

{ ) 46, If you have purchased additional sdge conmectors, install the card guides at this time,
observing the same orientation.

{ ) 47. Set the left and right card frames aside, and locate the chassis back frame.

{ ) 48. Orient the back frame so that the bent edges are facing upward and the {arge round
hole is to tha right.
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( ) 49. Pick up the fan, noting that this component has an arrow on one side which indicates
the direction of airflow. Position the fan over the large hoie in the back panel with
the arrow pointing downward. Orient the fan so that the conmnector is at the lower
rigth~hand corner.

50. Locate the piastic fan guard; place it on the ather side of the metal back panei over
8! P
the fan. Secure the fan and fam guard to the backpane! with four (4) 6-32x1/4"
screws inserted from the side with the fan guard; fasten with a # lockwasher and
6=32 nut.

{ ) 51. Attach the cable ciamp to the top edge of the back panel with two 6-32x1/2" screws.
Note: the cable ¢lamp can be attached using either set of holes.

( ) 52. Locate the AC power cord and the strain relief bushing. Mote that three moiex pins
- without a plastic cover — are installed at the and of the power supply cord.

{ ) 53. Insert the powsar cord through the hole directly below the fan. Insert the cord from
the fap guard side. '

( ) 54. Pull approximataly 3 inches through the hole. Instail the strain relief bushing onto the
cable and press it into the hole.

{ ) 55+ Locate the molex shell and install the pins into the shell.

( ) 56. Locate the 18 inch flat cable with a miniature 25 pin cormecter on one end, and a 26
pin connector on the other (Cable AF). Attach the 25 pin connector to one of the holes
on the back panef. The most convenient is usually the one at the upper right;
placement, however, is not criticals Use the hardware supplied with the cable,
inserting the hex-head screw from the side with the fan guard, through the panel,
through the connector, a2 lockwasher, and finally the nut.

{ ) 57.Position the back panei on its edge with the fan towards you and to the right. Attach
the RIGHT card frame to the back panel with the power supply sticker facing up and
the plastic card puides closest to the backpansi.

( )} 58.In a similar fashion, attach the left card frame to the back panel. Insure that the
¢ard guides are closest to the back.

{ ) 59. Temporarily set the back panel sub—assembly aside.
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3. FRONT PANEL ASSEMBLY

{ ) €0. Place a soft cloth on your work surface to prevent scratching the front panei.
{ ) 61. Locate the key-lock switch and the female molex connector cable.

{ ) 62. Solder one of the leads to pin 1 on the switch. See the diagram below.

{ ) 63. Solder the other lead to pin 3 on the switch (S~1}.

{ ) 64. Attach the key-dock switch to the front panel using the supplied hardware. The
orientation of the switch is not ¢ritical.

{ ) 65. Locate the red and the blue pushbutton switches. MNote that one side of the switch
has raised letters ("pat. pand®, etc.).

{ ) 66.Press the BLUE switch into the square hole above the key—ock switch from the front
of the panet. The side with the raised letters shouid be to the RIGHT when viewed
from the front of the panel.

{ ) 67. In a similar fashion, press the RED switch into the other square hole.

{ ) 68. Position the panel so that the backs of the switches are towards you. In the following
steps, the LONG cable harness will be attached to the switches. Use the drawing on
the next page for reference. Note that the drawing is a REAR view.
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Front Panel Switch Assembily

Rear View
GAEY | O —
GREEN | = BLUE SWITCH
RED | —
ORANGE | T3 =3 | BLACK
_Flaisad Lettering
This side
WHITE | 3
BROWN | — = RED SWITCH
—  a—
BLUE | 2 3 | VIoLeY

) €9. Cut nine (9) 1/2 inch Ier;gths of biack heat shrinkabie tubing.

) 70. Slip one length of heat shrinkable tubing over each of the wires on the switch wiring
harness.

} 71, Solder the GREY wire from the harness to the top left pin {as viewed from the rear)
of the BLUE switch.

} 72. Soilder the GREEN wire to the second pin of the blue switch. (5-1)
} 73. Solder the RED wire to the third pin. (51}

) 74. Solder the ORANGE wire to the bottom feft pin. (5-1)

) 75. Soider the BLACK wire to the lower right pin. {5-1)

)} 76. Solder the WHITE wire to the top left pin of the RED switch. (S-1)
) 77. Solder thé BROWN wire 1o the second pin of the red switch. (35=1)

) 78. Solder the BLUE wire to the bottom left pin of the red switch. (5-1)
) 79. Solder the VIOLET wire to the bottom right pin of the red switch. (S-1}

) 80. Slide the heat shrinkable tubing that you instailed on each wire down aver the socidered
connection.

) 81. Using a heat gun, or a powerful hairdryer, heat the tubing until it shrinks tightly around
the connection. f you dom't have a poweful enough hairdryer you can hold a soldering
iron close to the tubing being careful not to actually touch it.

) 82. Remove the five inch CRT from its packing. Be carefui not to damage the CRT during
installation. '
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{ ) B3.Position the CRT onto the front panel and secure it with four (4) 6-32x5/16" screws
from the bottom. Before tightening the screws, pasition the CRT so that it fits up
against the bezel. Tighten the screws securely.

{ )} 84. Locate the CRT cable harness. Plug the edge connector onto the mating connector on
the CRT. Pin 1 should be positioned toward the screen.

THIS COMPLETES CONSTRUCTION OF THE FRONT PANEL ASSEMBLY. CONTINUE
WITH FINAL CHASSIS ASSEMBLY.
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4, FINAL CHASSIS ASSEMBLY

( ) 85. Position the chassis basspiate In front of you.

( ) 86. Mount the fromt panel assembly to the baseplate. The lip on the front panel should be
under the baseplate. Use 6/32x1/4" screws. Tighten the screws finger—tight at this
time.

{ ] 87. Attach the Backframs Assembly to the Baseplate. Use 6/32x1/4" screws.

{ ) 88.Secure the card frame sides to the front panel. Use a 6-32x1/4" screw, #
leckwasher apd nut.

( )} 89.Plug the fan cable from the power supply onto the fan connector.

{ ) 90.Plug the power cord connector into the mating connector at the rear of the powes

( ) 91. Plug the key-ack switch cable into the cable at the front of the power supply.

( ) 92. Plug the free end of the switch cable onto the connector on the motherboard. Note
thai the end of the connector with the BLACK wire should be positioned toward the
power supply.

{ } 93. Plug the free end of the CRT connector into 1 om the motherboard. The end with
the black wire shouid be oriented towards the power supply.
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SYSTEM TESTING

The first step in systems testing is to insure that all of the power supply voitages are correct.
For the following steps you will need a DC voitmeter.

(
{

)
)

1. Remove the CRT connector from the mother board.

2. Clip the NEGATIVE lead of your DC voltmeter to the BLACK wire connector on the
mother board: the lead from the power supply.

3. Clip the POSITIVE lead of your voltmeter to the WHITE wire connector on the
maother board.

4. Set the voitmeter to read 25 voits OC full scale.

5. Make sure that a 3=wire, grounded outlet is available. The IMSAI PCS 30 computer
should always be piugged into a grounded outlet to eliminate etecironic "noise" and to
ensure safe operation of your system, particulary when connecting the computer to
peripherals.-

6. Insert the key to key-lock power switch inte the switch.  Turn the key
counter—clockwise, to insure that the machine is OFF when first plugged in.

7. Plug the power cord into an AC outlet.

8. Position yourself so that the voltmeter is visible, and power-up the computer by
turning the key CLOCKWISE.

9. When power is first applied, the VOM reading should be in the 3.0 volts to 11.0 voits
DC range. If the voltage is 1 — 2 volts low, or 1 - 2 voits high change the tap on the
power transformer AFTER unplugging the power cord from the wall. Refer to the
power supply assembly instructions for information concerning changing the tap on the
transformer.

) 10. If ANY of the voltage readings are out of range discontinue testing immediatety. [f

you are inexperienced in electronic troubleshooting, bring the chassis and power suppiy
to your IMSA| dealer or send the unit to IMSAL Customer Service in San Leandro,
California. B3e sure to call or write for return authorization BEFORE you send the
unit back to IMSAL

( )17. Turn the key-ock switch to the ™"on? position, note the meter reading, then

immediately turn off the machine. If the reading is out of range, discontinue testing.

HI - 111
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{ )} 12. Disconnect the positive meter lead from the white terminal and connect it to the
QRANGE lead. Set the meter to 50 voits fuli scale {DC).

{ ) 13. Turn the switch on and off agrin, noting the meter reading. The proper range is 16-20
volts. Ot_rce again, discontinue testing if the voltage is out of range.

( ) 14. Disconnect the positive lead, and re-connect it to the YELLOW terminai. Set your
voitmeter to read NEGATIVE DC voltage. (If your meter doss not have this
feature, then reverse the positive and negative leads.)

{ ) 15. Once again, turn the power switch on and off, noting the meter reading. The proper
range is 16-20 volts DC.

( ) 16- Connect the NEGATIVE lead of the voltmeter to the BLACK connector on the
motherboard.

{ }17. Turn the key—ock power switch to "on”.

{ ) 18. Locate comnector j1 on the mother board. Measure the voitage at the following pins
and check for the correct voltage:

pin T — 11.5=12.5 volts
pin 2 — 11.5-12.5 volts
pin 3 — 4.5-5.5 volts
pin 4 — 4.5~5.5 voits
pin 5 — 0 volts

( ) 19. Turn the key—lock power switch "off®.

( ) 20. Locate the MPU=B board assembled earller. Look at the back of the board and locate
the pins on the LM323 regulator. [The regulator is at the lower right-hand corner
when viewed from the back.)

{ } 21.Make a mental note of the position of the upper pin, and plug the MPU=B into the
mother board. {The board can be plugged into any siot; however, for test purposes one
of the slots towards the front of the machine is preferabie.)

( ) 22. Connect the NEGATIVE lead of the voltmetar to one of the hlack tsrminals on the
mother board (as before}. Connect the POSITIVE lead to upper pin on the LM323
that you located before.

{ ) 23. Turn the power 'on", observe the meter reading, then immediately switch the power

"off". The voitage measured should be in the 4.5 — 5.5 voits DC range. If it is not,
the LM323 regulator on the MPU=B is probabily defective.

nr-12
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{ } 24. Locate the 8083, 8251, 8253, 27G8 IC's that were [eft over from the MPU-B assembly.
These parts will now be installed.

( ) 25. Insert the 8085 into the 40 pin socket at U20. Note that pin 1 is towards the
gold-plated edge connector.

{ ) 26. Insert the 8251 into the 28 pin sockst at U25.

( ) Z7. Insert the 8253 into the 24 pim socket at U24.

( ) 28+ Insert the 2708 (8708 is an alternate) into the 24 pin socket at U9.
{ ) 29.Plug the MPU-B into one of the slots on the motherboard.

( ) 30.Plug the V1O board into one of the other slots.

{ } 31.Piug the CRT cabie into }1 on the motherboard with the black wire oriented toward
the power supply.

( ) 32. Plug the cambion pins, located on one end of the goaxial cable, into the sockets on the
VIQ board. The RED one should be in the socket labeled "vid®, the BLACK one
should be in "gnd¥.

{ ) 33. Contnect the loose end of the Cable AF (attached to the backframe of the chassis) to
comnector J1 on the MPU-B. :

{ } 34+ Connect one end of the Cable C (5 foot flat cable with Scotchflex connectors on both
ends) to the connector on the tack of the chassis.

( ) 35. Connect the other end of the Cable C to the connector on the keyboard.
{ ) 36« Turn the power switch on. The speaker in the keyboard shouid ™eep? and the CRT

screen should display "IMSA| PCS 80/30 VER 1.0" (allow 30 seconds for the screen to
warm up}.

THIS COMPLETES THE ASSEMBLY OF YOUR IMSAi PCS-80/30.

=13







- A. INITIAL SYSTEM HOOK-UP AND TESTING




0£/08-S0d WaisAg 1a1ndwo)) |euosiad

NO H3IMOd

13534

ANI




IMSA | PC5-80/320
SECTION IV-A
QPERATOR'S GUIDE
KIT UNPACKING

Ae. INITIAL SYSTEM HOQK-UP AND TESTING

1. UNPACKING OF UNIT

Carefully remove the contents of the two shipping boxes. For a standard IMSA| PCS-80/30
Computing System, these wiil consist of

a} Documentation Set (Manual plus two books)
b} PCS-80/30 Computing Unit
and, in a separate carton,
¢) inteiligent Keyboard (IKB-~1) with Cable C attached.

We recommend thit you save the original shipping cartons and all packaging material to prevent
damage should you wish to transport your unit. Carefully inspect your PCS-80/30 for signs of
damage during shipping. Your computer has undergone extensive quality inspeciions and
cperational tests prior to shipment. If the unit is damaged in any way, notify the carrier and
IMSA | Customer Service immediately.

The PCS=80/30 Computer you have purchased contains only 256 bytes of RAM; [ocated on the
MPU-B, the RAM provides sufficient memery space for operation of the menitor. In order to
load and execute programs in Assembly Language, BASIC or FORTRAN (see Section V), the
user must purchase additional RAM which can be ¢rdered preconfigured from the factory.

The IMSAl RAM-16, RAM-32, and RAM-65 comprise a compiete line of random access memory
boards for 5-100 bus microprocessor systems. They are specifically designed to support
memory expansion in any multiple of 16K bytes. .

Each board, as indicated by its numerical designator, provides 16K, 32K or 65K bytes of
dynamic RAM. Dynamic RAM can hold data for only a few milliseconds and therefore must be
constantly refreshed. Refresh circuitry is completely setf-contained on each board, and no
WAIT STATES are required. (Processing speed is normally limited by memory's ACCESS
TIME. For example, after the CPU sends a read address te memory, processing haits until the
memory has had time to respond. Memory requests a WAIT STATE causing the CPU to idle
until memory has responded. IMSAIl dynamic RAM board circuitry obviates the necessity for
wa.i{t sta}tes.] All boards have total access time of 400 ns (nanoseconds) and cycle time of 560
as {max).

We recommend purchase of the RAM=16 board to hebbyists using tape cassetles. 16K of RAM
provides adequate memory for BASIC user programs. Users with disk systems should purchase
32K of RAM, required for running FORTRAN and Commercial or Extended BASIC programs.
65K of RAM is necessary for those applications involving text or numerical processing using
arrayed varizbles. .
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To provide full address flexibility, the RAM-16, 32 and &5 boards allow the jumper selection of
each 16K block or RAM. This enables any 16K block to reside in one of four 16K quadrants of
the computer's standard memory space. The instructions described in Part A,3 of this section
allow the user to address RAM so that it resides in the LOWEST black af computer memory
space. Jumper options regarding RAM addressing are described in the IMSAI Dynamic RAM
- System User Manual.

If you do not intend t¢ purchase a memory board at this time, skip to Part 4 of this section —
Functional Test of the PCS-80/3C —- foliowing keyboard connmection {Part 2}. If you do
purchase 2 RAM 16, 32 or 65 board, proceed to Part 3 — Memory insertion — after installing
the keyboard.

Whether or not you purchase additional RAM, your computer has sufficient memory space to

hold the "Cursor Chase!" game program listed in Appendix D of this manual. We recommend
that you perform the Functional Tests prior to loading the program.
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2. CABLE CONNECTION

TO CONNECT KEYBOARD TO REAR OF MAINFRAME {CABLE Q)

CABLE C is a S-foot ribbon cable which carries signals between the rear of the computer
mainframe and the keyboard. The cable has a male 25-pin E1A-type connector at each end.

One end of the cable has been attached to the terminal at the factory. The other end of
Cable C attaches to the rear panel of the mainframe as follows:

() 1. ldentify the female 25-pin ElA-~type comnector which has been screwed to the back
panel of the mainframe. (This connector is attached to Cable AF which carries signals
between the rear of the PCS-80/30 cabinet and the MPU-B board.)

() 2. Plug the free end of Cable C into the female connector protruding from the rear of the
mainframe.

CABLE CONNECTION 1S COMPLETED.
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3. MEMORY INSERTION

NOTE: If you have purchased a PRECONFIGURED RAM board, proceed to Section 1V-A, 3b:
INSTALLING RAM.

a) ADDRESSING RAM

Refer to the photographs and assembly drawings located at the end of Section |V-A to aid in
memary installation.

A roll of wire is supplied with your RAM board. In the instructions which foilow, "jumper?

means "cut an appropriate length of wire and insart WITHOUT SOLDERING into the eyelets!
at the locations illustrated by thick black lines in the figures below.

JUMPER AREAS: There are five jumper areas which exist on each of the RAM boards. The
area marked "WP" is located between R12 and U39 in the center of the board. Refer to the
appropriate assembly drawing. The area marked "PH" is located between U56 and U57 in the
lower right hand corners The area marked "ATEM, WA32" or MABS" is located to the left of
U36 in the lower left corner of the board. The area marked "B16%, "B320 or "B65" is located
to the left of U47 in the lower left hand corner.

INSTALLING JUMPERS:
FOR RAM 16 OR RAM 32 OR RAM 65:

{) 1. Locate area "WP"™ on the assembly drawing appropriate to your RAM board; jumper at
the location indicated in Figure [V-1.

{} 2. Locate area "PH? on the assembly drawing appropriate to your RAM board; jumper at
the location indicated in Figure 1V-1.

{) 3« Locate area A6, A32, or A65 on thé assembly drawing appropriate to your RAM
board; jumper at the location indicated in Figure 1V=1.

You have completed imstailation of the jumpers common to the three RAM boards. Procesd
with Step 4 of the instruction set appropriate to the board you have purchased.

FOR RAM-16 ONLY:

()4 Locate area B16 on the RAM=16 assembly drawing; jumper at the location indicated in
Figure IvV-2,

FOR RAM-32 ONLY:

() 4+ Locate area B32 on the RAM-32 assembly drawing; jumper at the location indicated in
Figure 1V=2,
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FOR RAM-85 ONLY:

{) 4. Locate area 865 on the RAM=85 assembly drawing; jumper at the tocation indicated in
Figure 1V-2.

You have completed the jumpering of your RAM board. Refer to the appropriate section of
the IMSA| Dynamic RAM System User Manual for information concerning jumper options.

Proceed to "installing RAM®.

b) INSTALLING RAM

Install the RAM board into-an empty edge connector on the motherboard. f no slots are
availabte, carefully remove the motherboard from the chassis, being certain to FIRST remove
all PC boards which are plugged into the motherboard, and to detach ail power connections
which hinder removal of the motherboard. ([Detach the two white plastic Molex ¢onnectors at
the front of the motherboard from their cradles, and slide the ground and power connections
off the tabs locatad aleng the sides of the EXP-10. There are seven tab-style power
connectors cn the left edge of the EXP-10 and four ground connections along the right-hand
edge of the board. You may wish to use a screwdriver to aid in sliding the tabs apart.) Refer
to Section (l1=D for instructions relating to installation of edge connectors on the EXP-10
(Edition 1 of PC5-80/30 User Manuai).

c}) VIO-C CONFIGURATION

Refer to the V10O assembiy dra\king located at the end of Section IV=A3.

() 1+ Remove the VIO-C from the chassis and install 2 jumper on the VIO-C from the pad
labeled "F" (located between areas US5S1 and U52) to the pad lzbeled "A16" (located
dirsctly below U52).

() 2. Return the VIO board to the chassis.

Tha VIO and memory boards are now configured to coexist with one another. The V1Q will

disable the memory boards using address line A16 whenever the VIQ is accessed. Note that, in

this configuration, the memory boards are no! accessibie when the V10 beard is removed from
the computer unless some other provision is made to drive Al§ (e.g., using the DISK

INPUT/QUTPUT BOARD —DIO).

Proceed to FUNCTIONAL TESTS.

iv-1
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FIGURE IV-2
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IMSAI PCS-80/30
SECTION 1v-A
CPERATOR'S GUIDE
FUNCTIONAL TESTS

4. FUNCTIONAL TESTS

a) SYSTEM INITIALIZATION

Ts

2,

3.

Turn the computer on: insert the key into the keyswitch located on the front panel.
The keyswitch is marked "power onf. Turn the key ons-half turn clockwise to apply
power to the PCS=80/30.

The red RESET button located on the front panel will light up.

The sign—on "IMSA{ PCS-80/30 VERS 1.0" should appear on the first line of the CRT
display and the prompt 7" on the second line.

If you are unable to bring the system up, depross the RESET button. This button is
also depressed in order to return to the monitor following a system crash or program
execution. The sign—on should appear on the screen.

NOTE: Your front panel also has a blue INTERRUPT (INT) button which lights during
a "alt/acknowiedge® interchange. Depressing the INT button generates an interrupt
which, however, must be software-supported. ff the button is depressed accidentally
during program loading or execution, the system will ¢crash.

The INTERRUPT signal is automatically cleared by an "Interrupt Acknowledge® from
the CPU,

The procedures outlined in Steps 3 and 4 shouid be performed by kit-builders ONLY,

If you have purchased an assembled umit, proceed to FUNCTIONAL MEMORY TEST

{Section 1V-A4b).

If your monitor has excessive over—scan, these lines raay be off the screen. Adjust
horizental and vertical size om your monitor as necessary. The display will not be
sharp if your monitor has inadequate bandwidth (ses Section 1-B,4 - THE CRT).
Refer to the photograph on the next page when adjusting your s¢reen display.

Regulate HORIZONTAL HOLD by adjusting the blus, circular trim pot
(potentiometer) located in the SECOND position from the front panel. Insert an
appropriately—sized screwdriver into the siot on the trim pot, and turn the pot in
small increments until horizontal display is stabilized.

" Regulate HEIGHTH by adjusting the trim pot [ocated in the position nearest the back

panel in 2 manner similar to that described above, until the horizontal display is
centered on the scraen.

Regulaie the VERTICAL HOLD by adjusting the trim pot located in the FIFTH
position from the front panel in 2 manner similar to that described above.

Regulate the VERTICAL LINEARITY by adjusting the SIXTH trim pot from the

front panel in 2 manner similar to that described above, so that the vertical distance
between lines shown on the screen is equivalent throughout the display.
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Adjust the CRT display before proceeding with the functional memory test:

Regulate FOCUS by adjusting the blue, circular trim pot nearest the front panel. Insert
an appropriately—sized screwdriver into the siot on the trim pot, and turn the pot in
smail increments until the CRT display is focused.

Repgulate BRIGHTNESS by adjusting the trim pot located in the THIRD position from
the front panel in a manner similar to that described above.

Regulate CONTRAST by adjusting the FOURTH trim pot from the front panel (the
pot located immediately behind the two blue capacitors) as described above.

Regulate WIDTH by adjusting the width coil using the plastic hex wrench enclosed with
you kite The red coil is located behind and to the right of the CRT, beiow the yellow
rectangular capacitor. Insert one end of the alignment tooi into the hex-shaped
opening (slug) at the front of the coil tube, and rotate the coil clockwise or
counterclockwise 1o adjust character width to your requirements.

b} FUNCTIONAL MEMORY TEST OF RAM

The moniter program allows you to control the PCS-80/30 with a series of commands calfed
the PC5-80/30 monitor COMMANDS. Procesd with the functional test of the PC3-80/30
monitor.

NOTE: When an instruction to type CTL-X (control=X) is given, depress the CTL key while
simuitaneousiy typing X. DQ NOQT TYPE nCTL",

Instructions to hit the RETURN {CARRIAGE RETURNY]) key are indicated as "@".

1)

Type T @

-This procedure tests memary from start address to end address. Every memory cefl is

cycled through ail 256 bit patterns and tested to ses if it contains the corresct
pattern. If all memory within the specified range is good, a prompt "I" will appear. If
3 bad cell or non-existent ¢ell is located, the following display will occur:

AAAA VYV 55

where: AAAA is the bad address
VV is the vajue in the memory
SS Is what the vaiue shouid be

Using the form T@ begins the memory test at location 0 and continues until the first
bad cell, non-existent cell, or ROM memory is found.

The memory diagnostic DOES NOT dastroy’ the contents of the memory tssted.
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Type T DOCO,DOFF @ (to test MPU-B RAM)

This memory diagnostic is simiiar to the test outlined above. If you experience any
difffcuities with these procedures, call IMSAT Customer Servige,

) FUNCTIONAL TEST OF VIO RAM

1.

Type T FOOO,F7FF @

This memory diagnostic is equivalent to the test outlined immediately above. If you
experience any difficulties, contact IMSA| Customer Service.

d) FUNCTIONAL TEST OF VIO ROM FIRMWARE

The following tests apply to the VIO-C VIOROM firmware. Any problems which arise during
these Final Tests must be corrected before proceeding. |f you experience difficuities which you
are unable to correct, contact IMSAI Customer Service for assistance.

You are stifl in the PC5=80/30 monitor.

1.

24

3.

4.

5.

6o

7e

8.

Adjust the controls on your moritor for a stabie and clear dispiay. You should see the
prompt "M on the CRT display. If your monitor has excessive over-scan, this line may
be off the screen. Adjust horizontal and vertical size on your monitor 15 necessary.

Hit the RETURN (carriage return) key on your keyboard. Each time you hit
RETURN, the "1" prompt shouid appear on the following line. Keep hitting RETURN
until the prompt is on the bottom line and sign-on scroils off the top of the screen.

Type the sequence FFOQ0, F200, 41 then type RETURN. The top of the screen should
be filied with A's. There should be 4 A's in each line. .

Hit the ESC (ESCAPE) key, then type C. The top of the screen shouid still be filled
with Als but there should now be 80 characters per line.

Hit ESC, then type L. The video for the entire scresn should now be 80 characrars per
line, 24 lines per page.

Hit ESC, then type V. The video for the entire screen should now be reversed with
dark characiers on 2 light background. You may have is readjust the brightness and
contrast controls on your monitor for a pleasing display. Again hit ESC, then V. The
video should return to ngrmal.

Type CTL=C. The screen now should appear as it did in Step 1.
Type JF309 then hit RETURN. Control is now wransferred to a test routine. Any of

the standard alphanumeric characters typed on the keyboard will be echoed to the
display.
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Type sequentially: CTL-V, XXX, CTL-V, XXX. DO NOT TYPE COMMAS, The first
three X's should appear on the screen in reverse video. The second thres X's should
appear on the screen in positive video.

At this point, assembly and testing of the VIO is complete. TURN POWER OFF, If
the VIQ is to be used in its present configuration, proceed to Section I1V-B. If yeu
wish to reconfigure the VIO Board for a particular application, refer to the VIO
User's Guide in the Reference Manual.
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B. OPERATING INSTRUCTIONS FOR THE NOVICE

1. UNDERSTANDING THE MONITOR

a) INTRODUCTION TO MONITOR OPERATION

At the monitor ENTRY POINT, the display will come up in the default mode:

BOx24 screen format
Upper case cniy
ASCH text mode
Screen scroll mode

Any monitor command may be executed by simply typing the command with any required
parameters and then hitting the carriage return key (indicated by @). All monitor commands
will appear on the screen display as they are typed.

Any command can be aborted before hitting the CARRIAGE RETURN key by typing 2 CTL-C
(control-C).

All CONTROL CHARACTERS typed on the keyboard will cause the appropriate VIO
CONTROL CHARACTER COMMAND to be executed. For example, type 2 CTL~Z will erase
the screen, and CTL-A will home the cursor to the upper left hand corner of the screen.

Ay ESCAPE SEQUENCE typed on the keyboard will cause the appropriate VIO ESCAPE
SEQUENCE to be executeds For example, typing an ESC-C will change the numbes of columns
per line on the display. Similarly, typing an ESC-L will change the number of iines per page.

Once a monitor command has been initiated, it may be terminated before execution is complete
by typing any key on the keyboard.

See the Reference Marual and the IMSAI PCS5-80/30 System Refersnce Card {which has been
inserted at the end of this section} for a complete listing of monitor commands. Remove the
¢ard from the manuai by tearing along the perforation.
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b} CONTROL SEQUENCES:

There are two basic methods of controlling or modifying VIO operations: CONTROL
CHARACTER COMMANDS and ESCAPE SEQUENCES. '

1) CONTROL CHARACTER COMMANDS

Note that CONTRCL CHARACTER COMMANDS will not be accepted when operzting in the
Graphics Mode (see explanation of Graphics Mode in the discussion of ESCAPE SEQUENCES
below ).

Carriage Return (@)
causes the cursor to return to position 1 of the current line and forces the
overwrite mode (see explanation under Insert Mode below).

Line Feed (key) .
causes the cursor to move one line down in the same column position

Up Cursor (CTL-K)
causes the cursor to meve one line up in the same column position

Forward Cursor (CTL~L)
' causes the cursor to move non—destructively to the right one position. An
auto line feed/carriage return occurs at the end of the line.

Back Cursor (CTL-H)
causes the cucsor to move non-destructively to the left ene position; f.e., 2
"hackspace! function. The cursor will not move past position 1.

Home Cursor (CTL-A)
moves cursor to column 1, row 1

Erase Screen (CTL-Z)
fills screen with blanks and homes cursor.

Clear to End of Field {CTL-U)
clears the characters from the cursor to the end of the line or until the
existence of the first protected character, whichever comes first.

Tab {(CTL-1} causes the cursor to move to the next tab stop that is not within a protected
field ar the first unprotected character following the next protacted field or
the home position, whichever comes first.
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Insert Mode (CTL-T)
toggies the system in and out of the insert mode. in the insert mode, any
character entered at the cursor causes the remaining characters of the line to
be shifted to the right one placs. The last character on the line is last. When
not in the insert mode, the system is in the overwrite mode. |n the overwrite
mode, any new character output just overwrites any preious character in that
position.

Delete Line (CTL-D)
deletas the current line indicated by the cursor by moving alf lines below the
current line up one line and filling in the last line with bianks. The cursor is
returned to the beginning of the line.

Enter Line (CTL-E)
all lines from the current line to the end of the screen are moved dewn one line
with the last line being lost. The former current line is then blanked and the

cursor returned te position 1.

Protect Fields/Unprotect Fields (CTL-P)
all inverted characters currently existing or subsequently entered are treated
as protected fieids when the protect mode is zctive. When inactive, there is
no significance to the inverted video other than visual. When protected, these
Tields will not atlow entry of data in mast cises and affect such things as tabs
and cursor control.

Inverse Character Video (CTL-V)
selects inverse video for the next character position.

2) ESCAPE SEQUENCES

To execute an ESCAPE SEQUENCE, hit the ESC key, and type the appropriate character or
characters listad below.

Set/Clear Tab ("11)
Set a Tab stop 2t the current cursor position or clear an existing tab stop at
current cursor position.

Clear All Tabs (CTL-f)
Unconditionally clear ail tab positions

ASCIl Text Mode ("T7)
Standard ASCll Text Mode allows for the display of the 9% character ASClH
sets {Character codes 20-7FH may be displayed — see Appendix A of the
Reference Manual.) Character-by—character reverse video is available in this
mode.
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Extended Text Mode (®E'M)
Extended Text mode currently allows for the display ¢f 96 graphic characters
but could be used to dispiay fareign language fonts when the upper haif of the
character generator ROMs are appropriately programed. (Character codes
AD~FFH may be displayed — see Appendix A in Reference Manual.)
Character-by—character reverse video is available in this mode.

Graphic Mode {"GT)
Graphic Mode ailows 255 ASCIl and graphic characters to be dispiaysd. {Codes
00-1AH and codes 1C-FFH may be displayed — see Appendix A in Reference
Manual.) Character-by—character reverse is NOQT available in this mode. Note
that new Control Character Commands will not be accepted; however, escape
sequences will be accepted.

Scroil Mode Toggle (751)
Alternately places the screen mode scroil or wrap-around mode. The Text or
Extanded Text Modes defauit to the scroil option while the Graphic Mode
defauits to the Wrap-Around Option. Naote that the scroll option may not be
used in the Graphic Mode.

Upper/Lower Case Toggle {"U")
Alternately selects the Upper Case only or Upper/Lower Case display.
Defauits to Upper Case oniy.

Inverse Video Toggle (*Vv1)
Alternately selects pasitive video (white characters on black background) or

inverse videa (black characters on a white background). Defauit is positive
video {white on black).

Lines Per Page Toggle (L")
Alternately selects 12 line pages or 24 line pages. Default is 24 line pages.

Coiumns Per Line Toggle (C™)

Alternately selects 40-column lines or 80-column lines. Default is 80—column
lines.

Addressable Cursor (=YX)
Places the cursor at the position defined by Y-axis (line number) and X=-axis
(column number). YY" and "X® are Hex characters. Y-axis and X-axis
position codes may be determined from Appendix F in the Reference Manual.

DETAILED INFORMATION CONCERNING MONITOR OPERATION AND MPU-B8
COMMANDS CAN BE FOUND IN THE REFERENCE MANUAL. A SAMPLE PROGRAMMING
PROCEDURE IS LISTED BELOW.
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Suppose you wish to deposit some value in a specific location in memary, move the memory
block, then verify that the valus entered sarlier has, indeed, been moved to the new [ocation.

1.

2.

3.

4.

5.

6.

NOTE:

Turn the computer on.

You are in the PCS-30/30 monitor when the words "IMSA! PCS-80/30 VERS 1.0m
appear on the screen.

Type F<DBO0>,<D87F><1F> @ to fill location D300 through D87F with the vaiue 1F
{31 in decimal notation)s DO NOT TYPE BRACKETS. A prompt {7} will appear on
the screen.

Type D<D80Q>,<D87F> @ to display the contents of addresses D800 through D8&7F.
The screen will coms up in a 16 column by 8 row format displaying the vaiue "1F ¥,

Type M<D800>,<DB7F>,<D8R(> @ to move 1F to a new memory black beginning at
location D830. A prompt (7} will appear on the screen. :

Type D<D880><D900> @ to display the contents of addresses D880 through D%00.
The screen wiil display the value 1F in a 16 column by 8 row format.

If your specifications cause the screen to fiil, HIT THE SPACE BAR in order to clear

the screen and continue data display.
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2. KEYBOARD OPERATION

NQTE: Since the keyboard may be used as a serial or parallel device, it is important that the
circuit board jumpers be properiy configured for the type af hardware interface to be used.
Assembled units are shippad already jumpered as parallel devices, and most users will wish to
retain this configuration. Experienced users, wishing to configure the keyboard for serial
operation, should refer 16 the Raference Manual for further details.

a) THE KEYS

In addition to the displayable character keys, the [KXB-1 contains a number of other keys for
various terminal and system control functions. (The space bar is considered a displayable
character key.)

BACK SPACE non—destructively moves the cursor one charactar position o the left

BREAK a provision used only in serial mode; therefore, nat applicable to most users.
This feature permits the keyboard to interrupt transmission (usually telephone
communication) and take control of the circuit.

CTL (CONTROL)

this key, when heid down while typing another key, modifies the code pattern of
the typed key.

END ENTRY depressing this key terminates Frogram Mode and allows user to enter Data
Entry Mode: the standard mode of operation to input data to the computer.
{ Program Mode and Data Entry Mode are described below in greater detail.)

ESC (ESCAPE) when combined with succeeding characters, generates an escape seguence and
the development of additional data communications control operations.

FLAG 1 does not transmit code to the computer, but sets the high—order bit of any
character sent out from the terminal. May be used in advanced software
appiications to 'mark a particular character sent to the computer {using inverse
video), or io generate special characters from the keyboard when in graphics
modé.

LINE FEED  curser down; causes the display to scroll upward one line, lsaving the cursor
positioned in the same place on the next bettom line.

MODE depressing key allows user to enter Program Mode and select keyboard options
described beiow,

RETURN moves the cursor to the first character position of the present line.

RUBOUT not effective when monitor is in use; when key is depressed twice, the cursor

moves to the next line and a prompt is issued. When CP/M is in use (see
Section V-C,ik), the key transmits a non-displayable rubout code to the
precessor to effect deletion of a previous character.
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SHIFT either of the two SHIFT keys is held down while typing another key to
generate upper case alphabetic characters or to generate the character shown
in the upper portion of a typed key.

SHIFT LOCK locks the SHIFT key until SHIFT LOCK is depressed a second time. Puts user
in UPPER CASE ONLY mode.

TAB this key transmits to the computer a2 code usad to separate words or groups
of characters

b) KEYBOARD OPTIONS

The keyboard will operate in two basic modes of operation: PROGRAM MODE and DATA
ENTRY MODE. The program mode zllows the keyboard options to be programmed either
dirsctly from keyboard commands or from an output porte The data entry mode is the standard
data input mode of operation and allows data to be entered to the computer. Keyboard
operation in the data entry mode is determined by the option selected in the program mode.

PROGRAM MCDE (FROM KEYBOARD)

The keyboard options may be programmed directly from keyboard commands. Programming is
initiated by depressing the "MODE™ key located in the upper right corner of the keyboard. The
keyboard will verify entry into the program mode with an audible beep, and the PROG LED will

lights

Once the keyboard is in the PROGRAM ‘mode, a valid command typed on the keyboard will
select a particular keyboard option. A number of commands may be typed in sequence to
selest more than one keyboard option where applicabie. The last character of each valid
command will be confirmed with an audible besp.

When all features have been ssiected, the program made is terminated by pressing the PEND
ENTRY® key located to the left of the "MODE" key. Once the keyboard options have been
selected and the END ENTRY key has been depressed, the keyboard wiil operate in the DATA
ENTRY MODE.

Vaiid commands are as follows:

RQ places the keyboard in parallel mode
R1 selects 110 baud serial output
R2  selects 150 baud serial output
R3  selects 300 baud serial output
R4  selects 600 baud serial output
R5  selects 1200 baud serial cutput
R6  selects 1800 baud serial output
R7  selects 2400 baud serial output

NOTE: See Section IV-A for instructions concerning the jumpering of the keyboard for serial
output. .
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D selects DEFAULT MODE a4
Parailel outputs; upper case only; encoded outputs

E  sets the keyboard in normal ENCODED mode
In this mode, the keyboard is scanned using an N-key Rollover algorithm and characters
are output in Standard ASCI} format; any key or seguence of keys typed on the
keyboard or external keypad (optional) will cause the comrssponding ASCII code to be
sent to the computer. In the encoded mode, continuous depression of a key will invoke
the AUTO REPEAT function, causing the character to be output continuously until
the key is reteased.

U selscts UPPER CASE ONLY mods
Operation is similar to TTY keyboard. All alphabetic character output in upper case.
Shift key controls upper case for all non—zlphabetic characters. Selection or the WU,
upper case only option, will cause the SHIFTLOCK LED to lights

L enables LOWER CASE characters
Operation is similar to typswriter keyboard. SHIFT key contrels upper case for all
characterss SHIFTLOCK key will lock all aiphabetic characters to upper case.
SHIFTLOCK may be releassd by depressing the key a second time.

SAB substitutes any ASC! character, B, for any other ASC!! character, A
The kevyboard will cutput the character, B, whenever the key, A, is typed. The
resulting character, B, is unaffected by "CTL", "SHIFT" ar "FLAG". To cancel the
current substitution, type "S" followed by two blank spaces.

V  places the keyboard in verbatim ar unencoded mode

When the END ENTRY key is depressed, the keyboard will start outputting a
continuous stream of bytes providing the user with a continuously updatsd map which
indicates the state of the keyboard array. This information may be used to transmit
multiple key depression information for music or games. Each key, when depressed,
causes a continuous stream of 1's to be transmitted to the CPU. Keys which are not
depressed output comtinuous strings of Zeros to the CPU. Thus the computer is
provided with unintsrrupted data concerning the state of the keyboard. For details of
the unencoded format see the appropriate section in the Reference Manual.

PROGRAM MODE (FROM COMPUTER)

The keyboard is configured for parallel operation with the IMSA] MPU-E (see Section |V-A
for instructions concerning cable attachment between IKB-1 and MPU-B). Programming is
achieved by outputting a series of bytes to the keyboard. Programming from the computer,
the experienced user can write an Asser{:bly Language program to

beep the speaker;

place the keyboard in default mode;
set the lower ¢ase mode; and
select unencoded (verbatim) mode.

Refer to the Reference Manual for details concerning the Program Mode.
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3. CONTROLLING THE SCREEN

a) SELECTION OF UPPER OR LOWER CASE CHARACTERS

NOTE: Both keyboard AND VIO must be programmed in order to select character type.

FOR SELECTION QF UPPER CASE CHARACTERS:

1.
2.

3.

4.

5.

Turn the computer on.

The computar comes up in UPPER CASE MODE; proceed with keyboard pregramming
as described in Step 3.

Depress the "MODE™ ksy. The keyboard will verify entry into the program mode with
an audible beep, and the PROG LED will light.

Type U to salect UPPER CASE alphabetic characters. {The SHIFT key will acgass
characters in the upper portion of the terminal Xeys.)

Hit the END MODE key. The keyboard is now programmed for UPPER CASE.

FOR SELECTION QF UPPER AND LOWER CASE CHARACTERS:

1.

2.

3.

4.

3.

NOTE:

Turn the computer on.

Hit ESC, then type U. You are in UPPER AND LOWER CASE mode. Programming

gf th; computer is now completed; proceed with keyboard programming described in
tep 3.

Depress the "MODE® key. The keyboard will verify entry into the program mode with
an audible beep, and the PROG LED will light.

Type L to sslect UPPER CASE AND LOWER CASE alphabetic characters. (The
SHIFT key will access characters in the upper portion of the terminal keys.)

Hit the END MODE key. The keyboard is now programmed for UPPER AND LOWER
CASE.

If you wish to enter UPPER CASE mode at this peint, do the foilowing: type ESC U

again to reprogram the computer, then re—enter program mode from the keybeard, type U,
then hit the END MODE key.
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b) CONTROLLING THE NUMBER OF LINES PER PAGE
(CHARACTER HE!GHTH)

Enter the monitor
(dispiay in defauit mode comes up 24 lines per page)

Hit ESC, then type L
{display changes to 12 lines per page of double-height characters)

Hit ESC L again
(display reverts to default mode)

¢) CONTROLLING THE NUMBER OF CHARACTERS PER LINE
{(CHARACTER WIDTH)

Enter the monitor .
(display in default mode comes up 80 columns per line)

Hit ESC, then type C
(display changes to 40 double-width characters per line)

Hit ESC C again
(display reverts to defauit mode)

d) REVERSING BACKGRQUND/CHARACTER TONE

Enter the monitor

Hit ESC -key, then type V
(default mode - white lettering on black background - reverses to black lettering on
white background)

Hit ESC V again
{character/background tone will revert to defauit mode)

(For detailed information regarding Mode Selection, Advanced Graphics Displays, and program

control of cursor movement, refer to the VIO User's Guide in the PC3-80/30 Reference
Manual.)
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A. INTRODUCTION — WHICH PERIPHERAL SHOULD YOU BUY

The man-machine interface — the cormunication link between the user and the computer —
presents a number of problems. Data input to the system from the user needs to occur at the
greatest possible rate; also, data output from the system to the peripheral device must be
accepted at great speed. The problem is further exagerated as computers do not understand
English, but operate in a binary mode (machine language). A computer system must alsa be
cost-effective. What type of periphera) squipment, then, is right for YOU? The following
section describes the advantages and limitations of a number of digital input/output units, the
languages which can be loaded into the computer using these units, and the instructions for
interfacing these units to your PCS5-80/30 mainframe.

Which peripherals are accessibie to the small computer owner? A CASSETTE is a magnetic
tape cartridge similar to those used in music recording but adapted to the storage of programs
and data. Use of the cassette requires a standard audio tape casseite recorder.

Data may aise be stored on FLOPPY DISK (or Ydisketts®): a small magnetic disk resembling 2
45—rpm record which is sealed in a plastic jacket about eight inches square., Unitkke the
cassatte, in which data ¢an only be written or read sequentially from beginning to end, the
floppy disk is a semi-random access medium. The DISK DRIVE provides for information to be
read or written anywhere on the disk in ¢concentric tracks. Any track is rapidly accessible by
means of & read/write head which moves rapidly across the disk as it rotates at constant
velocity. The diskette, like the cassetts, is reusable and can easily be corrected or updated.
FLOPPY disks are a versatile medium for handling large volumes of data at rapid rates, making
them especially useful in business applications. Data can be entered and recorded on the

diskettes at remote locations, such as branch sales offices, then can be mailed or carried to a
central location for further processing.

An inexpensive and widely used inputfoutput medium is punched paper tape. {t is possible 1o
record any aiphanumeric character, as well as a number of special characters, on a continuous
roll of paper tape by punching holes in the tape according to a certain code; therefore, any
amaunt of information can be entéred into a roile The information on the tape is sensed by
metallic brushes or photocelis on the PAPER TAPE READER. As the tape is moved smoothly
by a sprocket drive wheei, light shining through the punched-out holes or brush contact through
the hoies to the metallic surface of the drive wheel beneath the paper tape generates an
electrical signal which represents a binary 1.

NOTE: The chips discussed below are not considered periphsral devices in the ysual sense but
are mentioned here becauss they are used as program storage devices.

PROM (Programmed Read-Only Memory) chips are factory-programmed memory chips in which
an assembler or compiler is stored. PROMs provide axtremely rapid access to such often—used
programs, and do not reguire ailocation of RAM space for these programs, allowing maximum
use of memory capabilities.

Cassettes, floppy disks, paper tapes and PROMs are all MEMORY STCRAGE DEVICES which
share 4 common feature: they retain the programs stored in thejr respective memories when
system power is turned off, i.e., their memories are "non—volatile". Two such programs which
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are of particular interest to us in this section are the ASSEMBLER and the COMPILER.

The ASSEMBLER is a program that directs the camputer to operate upon 2 symbolic language
program (such as ASSEMBLY LANGUAGE) and produce a MACHINE LANGUAGE program:
a binary-based Instruction code, composed of zeros and anes, which is accepted directly by the
machine and requires no further transfation. Assembly language is a machine-oriented language
whose instruction ¢ode is often a mnemonic for assembling machine language instructions (i.e.,
F ]MP 30" impiies "jump to logaticn 30").

A COMPILER is a program which translates a high-level language program {one written in
BASIC or FORTRAN, for exampie) into a machine language program. BASIC (Basic
All-purpose Symbolic Instruction Code) is one of the easiest programming languages to learn; if
you are a novice in the area of computer programming, BASIC will serve as an invaluabie
instructional tool for learning fundamental programming concepts — it is the first programming
language with which you should familiarize yourself. FORTRAN (FORmuia TRANslator) is
another compiler !anguage which was originaily conceived for use in scientific computing; it has,
however, been adapted for commercial use as wells Rafer to elementary tutor taxtbooks,
available in local bookstores, for instruction in BASIC and FORTRAN programming.

As a user, you have the option of lpading into your sysiem either commercially—available
programs or those which you generate yourself. These programs may be input to the computer
by means of a tape cassette, floppy disk, or paper tape; alternately, you may enter programs
diractly into computer memory by using the keyboard. Sin¢e the computer operates in a binary
mode, a translating routine (i.e., an assembler, if you wish to program in assembiy language, or
a campiler, for higher—level language programs) must be entered into computer memory PRIOR
to loading of user programs. The only user programs exempt from this procedure are
machine-language programs which are entered into memory directly from the keyboard.
Assemblers and compilers are availabie on cassette, floppy disk, paper tape, and PROM chips.

The table below outlines the limitations of the peripheral devices which are available to the
users Refer to the IMSA{ Short Form Catalogue and the Domestic Price List enclosed with
each kit when choosing your equipment. If yvou have any questions regarding the choice of an
input/output device, call IMSA| for further information.
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Cost
Speed
_— User
‘Storage
Capacity
Valatility
—

TABLE v

IMSA] PCS-80/30
SECTION V-A
USER GUIDE
INTRODUCTION

ADVANTAGES AND DISADVANTAGES OF VARIOUS

CASSETTE

Least Expensive

Fairly slow —
information only
available serially
(1500 baud: bits
per second)

Cassette has
limited space

Programs loaded
from cassette are
arased when power
is turned off

PERIPHERAL DEVICES

FLOPPY DISK

Most Expensive —
requires a disk
drive

Fast random
access device
250K baud

High storage capa-
city = most useful
in applications

which require the
handling of large
amounts of data.
More versatile
storage medium than
either cassette or
paper tape. Exceilent
for research or
iNventary purposas.

Although software
loaded from disk Is
lost when power is

is removed, reloading
the assembier or com-—
piler is trivial due

to the speed at which
this device operates.

PAPER TAPE PROM

Paper tape is inex-— Expensive
pensive but re-

quires a paper tape

reader

Slow — 110 Most rapid —
{for Teletype)} fo program

1o 500 baud loading reguired

None -— ¢annot
write onto PROM

Storage of large
volumes of data
required consider—
able amount of
paper tape

PROM boards

provide non—volatiie
are srased when program storage that
power is turned cannot be changed
off ' by the computer

or erased when
power is turned

offa Use a PROM
board for storage of
programs that are run
frequentiy.

Programs Loaded
from paper tape
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B. IF YOU WISH TO USE A CASSETTE PERIPHERAL:
1. WHAT YOU NEED TO Buy
a) Hardware

Audio Cassatte Deck (any high quality taps cassette recorder equipped with an
auxiliary input jack}

IMSA! Multiple Input/Output (MI1Q) board —
provides a data transfer interface to a standard audio cassette recorder

Cable M set — {connects the MIO to the back panel jacks)

Standard Patch Cable —
to connect the tape recorder to the back panel; available in any stereo shop.

b) Software
1) If you program in ASSEMBLY LANGUAGE you will need to purchase:

PGM-2A
the tape cassette operating system (TCQS). Use of this system requires at
least 4K bytes of RAM. This package includes features for reading and
writing files stored on 2 tape cassette, and for loading programs from the
cassette. TCOS contains an Executive (a routine which controls loading and
relocating of other routines) to handle memoary files, an Assembler, a
line—oriented editor (see Glossary) and Tape 1/O commands.

2) If you program in BASIC, you will need to purchase:

BASIC 8A
an interpreter for a compact, yet powerful, version of BASIC which requires
only 8K bytes of memeory. An additional minimum 1K bytes are required for
the user's program. A brief specification faollows:

Statements:
‘F *gw TH EN
READ
DATA
INPUT
PRINT
LET
GOTO
GOSUB
RETURN
FOR
NEXT
RESTORE
REM
RANDOMIZE
STOP

Y -1



Commands:

Functions:

V12

END
ON ... GOTO
ON ... GOSUB
DIM CHANGE
DEF
QuT

CONTINUE
LOAD
CLEAR
SCRATCH
LIST

NEW

RUN

RND

SQR

ABS

INT

SGN

INP

TAB

SIN (radians or degrees)
Ccos

TAN

CsSC

SEC

coT

ARC/SIN or ASN
ARCCQS or ACS
ARCTAN or ATN
LOG (base e or base 1Q)
EXP

LEN

VAL

ASC or ASCHI

LEFTS

RIGHTS

MiDs

CHRs

INSTRS

SPACES

NUM

STRS or STRINGS

+ {string concatenate)

IMSA| PCS5-80/30
SECTION V-B
USER GUIDE
CASSETTE
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Operators:

— > o+

Other features include:

IF «ss THEN may be followed by any statement
sven another [F. For example,
' IF A=8 THEN PRINT A,B
Handles strings, string vegtors and arrays with
length to 255 characters

Handles muitiple statements per line,
separated by /. .

Statements, commands and functions can be
abbreviated to three characters.

3 may be omitted from string functions.

OUT will write to any IMSA! 8080 port; N will
read a byte.

OR

BASIC 9A
A 9K high-level language which includes BASIC 8A features pius supports tape
cassettes source program storage.

(NOTE: An IMSA|I FORTRAN package for use with cassette tape is not available at
this time.)

v-13
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2. LOADING PROGRAMS

2)

INTERFACING YOUR NEW HARDWARE TO THE PCS-80/30 MAINFRAME:
Setting Up the M!Q Board

The MI1O board may be purchased in either kit or assembled form. What follows are
the instructions for interfacing an ASSEMBLED board to your cassette machine. A
photo, jurmper and assembly diagram are included in this section to aid in preparing your
MIO for use with audio cassette deck.

NOTE: A roil of wire is supplied with your MIQ board. In the following steps,
"jumper® means "cut an appropriate length of wire and insert WITHQUT SOLDERING
into the esyelets” at the locations illustrated in Figure V=1 by thick biack lines.

INSTALLING JUMPERS

(}1. Locate the L-shaped box next to area C17 in Figure V=1, Jumper at the eight
locations {0-7) as indicatad in the box.

{) 2. Jumper at the two locations indicated in area U44.
(} 3. Locate the box hetween U7 and U48. Install one jumper wire 3s indicated.
CABLE CONNECTIONS

The cabies which connect the MIQ board to the rear of the computar mainframe
chassis are installed next. Reference to the MIO Assembly Diagram will aid cable
comnection. An Assembly Diagram for Cable M is also included in this section.

{)}) 1. The cable subserving cassefte output to the computer is attached in the
following manner: Ths RED lead is inserted in the large socket immediately to
the left of R27. The BLACK, or ground, connectlon is made immediately below
the rad ane (above the designation, "CR1 INPUT" on the Assembly Diagram).

{) 2. The second cable in the set subserves output to the cassette deck from the
MIQ., The BLACK pin is inserted into the socket immediately to the left of
the designation, YCR1 QUTPUTX above location U8. The RED signai lead is
altached below the hlack one, to the right of the letter “S™ on the diagram.

{} 3. [Instail the MIO board into an empty edge connector on the motherboard. If
no slots are available, carafully remove the motherboard from the chassis,
being certain to FIRST remove all PC boards which are pilugged into the
motherboard, and to detach all power connections which hinder removal of the
motherboard. {Detach the two white plastic Molex connectors at the front of
the metherbzord from their cradles, and slide the ground and power
comnections off the tabs iocatad along the sides of the EXP-10, There are
seven tab~style power connectors on the left adge of the EXP-10 and four
ground connections along the right—hand edge of the board. You may wish to
use a screwdriver to aid in sliding the tabs 2part.} Refer to Section 1I1-D for
instructions relating to instailation of 2dge connectors on the E XP-10.

Y -4
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(} 4« Install the phone jack at the opposite end of the cable instailed in Step 1
through any unused circular cut-out on the back panei of the chassise Position
each piece of hardware as shown in the sketch below. The jack exits the inside
of the chassis and protrudes through the back panel to the outside. The
insulating plastic ring with the shoulder fits over it inside the back panel.
Firmly tighten the hardware.

CHASSIS
/ INSIDE
LARGE, WHITE PLASTIC RING/ PHONE JACK

() 5. Another cable (usually supplied with your tape machine) must be connected
from the speazker (EXT SP} or EARPHONE output of your cassette recorder
to the cable installed in Step 4.

() 6« Repeat the procedurs outlined in Stap 4 for the cable instailed in Step 2.

{) 7. Another cable (not supplied by IMSA!) must be connected from the cable
instalied in Step 6 to the auxiliary {AUX) input to your cassette machine. On
some machines, which do not contain an auxiliary input, it is sometimes possible
to use the microphone (MIC) input instead. However, this procedurs may
result in overjoading the tape recorder, as microphone inpuis are designed to
accept much smailer signals then thoss generated by the M1Q board.

CASSETTE RECORDER ADJUSTMENT

Necessary adjustments involve finding the proper voiume settings for recording and
reading back data, and setting the MIO interface so that it reads and writes in the
proper phase. Your V10 monitor includes software embodying a "sync stream
generator¥, which trapsmits characters to your cassette (o establish synchronous
communication betwesn the MIO and tape machine. The IMSAI MIQC cassatie
interface uses software that detects special Hex characters, hereinafter called "sync
characters! (see Giossary). The sync stream gencrator sends a continuous stream of
sync characters to the cassette for recording. The syn¢ stream tape thus evoived can
subsequently be used to adjust the volume and tone controls of your cassetts recorder
to insure error free input at any baud rate (baud = bits per second) within the range
of your particular tape recorder.

IMSA! supplies an MIQ TEST TAPE with each MIO board. The test tape contains
approximately ten minutes of 2 pre—recarded sync¢ stream, one minute of header (which
has a spacing function and can be identified by its high-pitched tone} and the test
programs listed in Appendices B and C of the IMSAI| MIQ User's Manual (for use with
. fromt paneis containing a switch bank}). Side Two of the test tape is blank.
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Cassotte adjustment involves use of the test tape foilowed by generation of a syne
stream on a BLANK cassatte (using the appropriate manitor command).

{) 8
() 9

(})10.

() 1.

()12
()13

Turn on the computer.

You are in the PCS=80/30 monitor when the words "IMSAIl PCS-80/30 VERS
1.0" appear on the CRT screen.

Load the IMSA] MIQ TEST TAPE (Side 1) intc your cassette recorder, and
turn the recorder on. The test tape contains the pre-recorded sync stream.

Set the tone control on vour recorder for best high frequency response. Turn
the volume to a middle position.

Depress the "PLAY® button on your recorder.

Type A@. The upper one-quarter of your screen should fill with inverted
{black on white) LOWER CASE "ffs,

The alignment routine you have just esntered reads characters from the
cassetts tape and dumps them directly inte the refresh memory of the video
board causing them to be displayed directly on the screen. The monitor
searches the sync stream, bit by bit, untii it locates the first sync character:
Eé {hexadecimal) or, in binary, 11100110, The alignment routine begins reading
the tape following detection of E6, and the sync character is displayed on the
CRT. Thus, by looking at the screen with the heip of an ASCl! Code Tabie,
the tape actually can be read by the user.

When an E6 is detected and placed in the refresh memory, an inverted (black
on white) LOWER CASE °2f" appears on the screen. The VIO hardware
scans the refresh memary for E6; once the sync character is recognized, the
character field is inverted if the high order bit is 2 "V, and the resuiting
character (01100110, or in hex, 66H) is displayed on the screen. [f we look at
the ASCIl Code Table (in the PC5-80/30 Reference Manual}) we find that a
lower case "f? is encoded by the character 86H. Using the "A% command to
read an MIO Test Tape (or a tape generated with the "G" command -~ see
below) dumps (lists the contents of memory) what should be a continuous
stream of inverted lower case "f®s, The volume and tone controls, and possibly
the phase jumper on the M10 board (ses Stap 14), should be adjusted until only
inverted lower case "f's appear on the screen.

NOTE: Your screen may fill with characters other than inverted lower case
"frs.  You may, for example, see inverted upper case "M%s or a graphic
pattern. Your cassette machine is properly adjusted so long as the CRT
displays a stream containing ONLY ONE graphic or aiphanumeric character.
The computsr may lose a few bits of the sync siream during the adjustment of
volume and tone; i.e., severa bits of the string 11100110 .. 17100110 . may
be disregarded and only part of the string *recognized" as a valid sync
character. 1f, for example, 2 high order bit (1) is lest, 11001101 may be
detected as the sym¢ character; inversion of the high order bit yields 01001101
or 4DH {hex). The ASCII Code Table shows 4DH to be the code for an upper
case "M¥, '
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{f no characters appear on the screen, see Step 14. If your machine appears
to be properly aligned, proceed to Step 16.

If no ¢haracters appear on the CRT screen, the READ phase jumper on the
MIO board must be adjusted. The flux reversals of the recording pulse used to
generate the test tape often will be out of phase with the playback
electronics. TURN OFF THE COMPUTER. Unplug the MIO from the
motherboard. A black rectangular plastic box (a "header®) is included with
your M10 board; refer to Figure V-1 and piug the header into the socket at
U19. Locate the box labelad "Polarity Select Jumpers? and SOLDER a pisce
of wire acrass the two header pins as indicated in the figure. Return the
MIC to the chassis.

Repeat Steps 8 through 13.

The instructions which follow outline the procedure for generating your own sync
stream on a blank cassetts.

() 16.
() 17.
() 18.
()19,

() 20.
().
{) 22
{) 2.
() 24

() 25
() 26

Hit ANY key on the keyboard [in order to exit the "A" command).

Load 2 blank tape in your cassette recorder.

Depress the "RECORD®Y button on your tape machine.

Type G&. The sync stream generator will send a ¢ontinuous stream of ESH
bytes to the cassette for recording. The sync stream tape you are generating
will be used to adjust the volume and tone conirols of your cassette machins.
Alow at least 10 minutes for the sync stream to be generated.

Hit ANY key on the kayboard (in order to exit the "GH command).

Rewind the tape.

Repeat Steps 12 and 13,

If no characters appear on the CRT sc¢reen, the WRITE phase jumpsr on the
MIO board must be adjusted. TURN OFF THE COMPUTER. Unpiug the MI0
from the motherboard. Refer to the box !abeled "Polarity Select Jumpers® in
Figure V-1 and SOLDER a piece of wire across the BOTTOM two header pins
shown in the box. Return the M1QO to the chassis.

Turn on the computer.

After verifying that you are in the monitor, repeat Steps 17 through 23.
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HOW TO LOAD SOFTWARE

NOTE: PGM-2A, BASIC BA and BASIC 9A are all loaded in the manner outlined below.

1.

2,
3-

4.
Sa
6-

Place a language cassette in your tape recorder and turn the machine on.
Turn on the computer,

You are in the monitor when the words "IMSA| PCS5-80/30 VERS 1.0¥ appear
on the CRT screen.

Type X@ (in order to load and execute your cassette file),
Depress the "PLAYY button on your tape recorder.

The screen will indicate the address of the program you have just loaded. (In
this case, the address should be 0000; if an error is indicated, contact the
IMSA | Customer Service Department.) '

The computer now "understands® the language you have lcaded; consult the
software manual enclosed with the cassette vou have purchased for
instructions concerning the loading of additional programs as well as the
writing of your own.
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C. IF YOU WISH TQ USE A FLOPPY DISK
1. WHAT YOU NEED TO BUY
a) HARDWARE

PCS-80/21 or 12

A single (21) or dual (22) IBM 374T—compatible single—density floppy disk drive
with 256K bytes of storage space per drive. Units include a floppy disk
interface beard (FIF): an interface/controller consisting of an IFM (Interface
Master Board) and a FIB {Floppy disk Interface Board} which interface the
disk to the computer. The IFM board yses its awn S080A progessar which is
programmed to support the floppy disk system. The program is stored in 1K
byte EPROM chips and can be changed to support different data formats and
densities on the floppy disk drives. Included is a disk beotstrap capability that
reads and executes the contents of the first disk sector (storage spaca),
dllowing the disk operating system to gain control after turning on the
computers

A single FIF interface will control up to four disk drives in a daisy chain signal
bus, and can write-protect drives under software coentroi.

FIF commands include:

Read Clock and Data Bits

Writs Sector

Read Sector

Verify Sector

Format Track

Wirite Deleted D24 Sector Mark
Writa Protect

Write Enable

Rastore Drive

Logical and physical track addresses may be diffzrents Cyclic redundancy

checks are performed automaticaily. When in srror is detscted in reading or
writing, the logic automaticaily retries up to 10 times.

CABLE A
to connect the FIB board to the rear of the computer chassis

CABLEC
to connact the chassis te the Floppy Disk Drive cabiner

Two Edge Connectors (EXPM)

connects the FIF to the Mothertoard. Each EXPM consists of 2 100-nin edge
connector to be soldered to the Motherboard, plus two card—edge guides that
attach ta the sides of the card cage.

OR
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PC3-80/25 Aar B
A dual floppy disk drive availabie with single (A) or double (3) density storage
capacity. The "AM modet disk drive can stors up to 256K bytes of information
per drive; the "87 model, 512K bytes per drive. Units include a disk interface
board {D1Q) and cable.

SOFTWARE
1) If you program in ASSEMBLY LANGUAGE, you will need to purchase:

DOS=A (CP/M)
The tloppy Disk QOperating System which permits you to create and access filas
on disk from assembiy language programs.

2} If you'program in BASIC, you will need to purchase:

DOS-A and BASIC 98 .
BASIC 98 is a high-level BASIC requiring 5K bytzs of memory. It includes
the BASIC 8A featurss (listed in the previous section on cassattes) plus the
featurss listed below. In addition, BASIC 9B supperts tape cassatis squrce
program storage.

Commands:
DDT
ASAVE
ALQAD
AMERGE

Stataments:
ACHAIN
BYE

OR

DOS-A and BASIC E (Extended BASIC)
A brief description of BASIC-E follows:

Statsments:
LET
IF s THEN line number
IF ... THEN any statement
lF (1 1] THEN -y ELSE Ll L]
FOR
NEXT
GOTO
GOSUBR
RETURN
ONM ..o GOTO list of line numbers
ON .. GOSUB list of line numbers
RANDOMIZE
PRINT
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SECTION v=C
USER GUIDE
FLOPBY DISK

READ

CUT port, data
DATA
RESTORE
REM

END

DiM

Functions:
DEF FMame
PRINT
READ
ABS({X)
ATN(X)
COS(X)
COSH (X}
FRE munber of bytes of unused storage
INP{X) input Tom port X
INT({X)
LOG(X])
POSéX} carriage position

SGN(X)
SIN(X
SINH(X)
SQR(X)
TAB(X)

EXC((Asj

CHRS$({ X}
I.EFT$(A$,1=ngth)
LEN({A3}

MID${ As,s2art,length)
RIGHT3({As length)
STR3({X)

VAL{AS}

File Operations:
FILE
PRINTS
READS
CLOSE
IF END

Qperators:
NOT
AND
OR
+! = !'a .J A
g, 4=, =, 0= O

V-~33
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USER GUIDE
FLOPPY DISK

OR

DOS-A and BASIC-C {Commercial BASIC)
BASIC-C includes ali BASIC-E features (except the SINH and COSH
functions) plus the features listed telow. BASIC-C displays double precision
mathematics and will carry 14 significant digits (whereas BASIC~E carries only
§a5)e

Statsments:
WHILE
WEND
PRINT USING
DEF
FEND
LPRINTER [WIDTH]
CONSOLE
INPUT LINE
POKE
CALL

OPEN [RECL recordlength] AS filenumber

CREATE filename {RECL recordlength] AS filenumber
FILE A$

DELETE

CLOSE

Files:

Functions:
PEEK {X)
MATCH
RENAME
SI1ZE

Directives:
% LIST
% NOLIST
% INCLUDE

Operators:
XOR

NOTE: PRINT and PRINT USING may be used to print or read from a file.
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FLOPPY DiSK

3} If you program in FORTRAN, you will need to purchase:

DOS-A and FORTRAN 1V

The latter, a level 2 ANSI (American National Standards Institute) compiler: 2
program which converts FORTRAN inte machine language. Ses the brief

description belaw,

Statements:
EXTERNAL DQ
DIMENSION CONTINUE
COMMON STOP
EQUIVALENCE PAUSE
DATA CALL
INTEGER RETURN
REAL READ
LITERAL WRITE
HEXADECIMAL BACKSPACE
Go TQ REWIND
ASSIGN ENDFILE
iF

Functions and Subprograms:
PROGRAM
FUNCTION
SUBROUTINE

Library Functions:
ABS IABS AINT
INT AMOQD MOD
AMA X0 AMA X1 MA X0
MaA X1 AMING AMINT
MING MiNT FLOAT
IFIX SIGN ISIGN
DIM 1DIM EXP
ALOG ALCG10 SIN
cOos TANH SQRT
ATAN ATAN2 PEEK
POKE INP ouT

Operators:
JNOT. - LEs
+AND., » EQ.
OOR. f cNEa
+XOR. - «GT.
- lLT .GEO
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SECTION v-C
USER GUIDE
FLQPPY DISK

PROGRAM LCADING

a)

INTERFACING YOUR NEW HARDWARE TO THE PCS-80/30 MAINFRAME.

NOTE:

the inswructions outlined below only refer to the PCS=30/21 and ZZ.

Instructions pertaining to the PC5-80/25 A or B, currently in the development stzge,
will be described in a future edition of this manual.

{11.

()2

()3

()4

() 5

()6

Insert the IFM and FIB boards into empty edge connectors on the
matherboard. If no slots are available, carefully remove the motherboard from
the chassis, being certain to FIRST remove aii PC boards which are plugged
inte the motherboard, and to detach all power connections which hinder
removal of the motherboard. {Detach the two whits plastic MOlex connectors
at the front of the motherboard from their cradies, and slide the ground and
power connections off the tabs locatad along the sides of the EXP-10. There
are seven tab—style power conmectors on the left sdge of the EXP=-1C and four
ground connections along the right-hand edge of the board. You may wish to
yse a screwdriver to aid in sliding the tabs apart.} Refer to Section 11I-D for
instructions relating to installation of edge connectors on the EXP-10.

Connect the IFM and FIB to one another hy installing the flat 5 inch Cable F
{with card edge connectors at both ends of the cable) between the boards;
plug the connectors into the siots provided along the upper right hand edges of
the two boards.

Cahie A is a 15 inch flat ribbon cabie which carries signals from the FIB to a
female 25-pin ElA-type connector (included)} attached to ths rear of the
chassis. A card edge connector {inciuded) on the other end attaches to the PC
board. Plug the cird edge connector end of Cable A into the siots praovided
along the upper [eft hand edge of the FIB8.

Screw the free end of Cable A to the back panel of the PC3-80/30 chassis,

using any frae rectangular cutout. The connector pins should protrude through
the chassis to the cutside.

Cable C is a 5 foor ribbon cabie which carries signals between the rear of ths
computar mainframe and the disk drive. The cabie has a male 25-pin ElA=type
connector at each end. Connect one end of Cable C to the Cabie A female
connector protruding from the rear of the PCS-80/30 chassis.

Connest the free snd of Cabie C to the factory-installed female connactor
protruding from the right hand side of the disk drive back panel.

HOW TQ LOAD SOFTWARE

MOTE:

()1.
()2

ALL softwares is [oaded in the manner cutlined below.
Turn on the computer.

Insert the language Pdiskette’ into the siot on the disk drive, DO NOT
REMOVE THE PAPER ENVELOPE IN WHICH THE DISK (5 SUPPLIED.,
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SECTION v-C
USER GUIDE
FLOPPY DISK.

()} 3« You are in the PC5-80/30 monitor when the words 7 IMSA| PC3-30/30 VERS
1.07 appear on the screen.

{)4 Type B@ (the monitor command allowing you 10 boot from disk).

The computer now “understands® ths l[anguage you have loaded; consuit the software
marwal enclosed with thes disk you have purchased for instructions concsrning the

loading of additional programs as well as the writing of you own.

.
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SECTION VD
USER GUIDE
PAPER TAPE

D. IF YOU WISH TO USE PAPER TAPE

T« WHAT YOU NEED TO BUY

a)

b)

HARDWARE

Paper Tape Reader

none of which are available from IMSAl. We rescommend the purchase of a

Teletype@ terminal or other compatible devics.
CABLEC
to carry signals between the rear of the mainframe and the terminal.
SOFTWARE
1) If you program in ASSEMEBLY LANGUAGE you will need to purchase
PGM-1A

The Self-Contained System, PGM-1A, contains an assembier, editor, debugger,

loader and monitor. EDITORS are used to create and modify the assembly
language programs from the keyboard. The editor provides easy manipulation
of text by commands such as: create new text; delete oid text; insert new
text; store text on the fils. LOADERS are short programs which when in
memory, énable the computer to accept and store other programs. PGM-1A
has commands to modify memory, dump memory <contents, manage
memory-jo¢ated files, list a fils, execute a program and use breakpoints (see
Glossary)s Programs are read from paper tape by i bootstrap loader program
contained in the menitor resident on the CPU board.

Use of this system requires 4K bytes of RAM plus additional memory space
for user programs. Generaily, at least 8K of memory is neaded to store the
package and user-created programs.

The purchase of PGM-1A, furnished on paper tape, inciudes 2 documentation
package.

2) if you program in BASIC, you will need to purchase:

BASIC 8A
{See section V-8B for sample list of specifications.)

(NOTE: An IMSAI FORTRAN package for use with paper tape is not available.)
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USER GUIDE

. PAPER TAPE

2. LOADING QF PROGRAMS

2}

b}

INTERFACING YOUR NEW HARDWARE TO THE PCS5-30/30 MAIMF RAME:

{)1.

()2

()3

identify the female 25-pin ElA—type connector which has been screwed to the
back panel of the mainframe at the factory. (This connector is attached to
Cable AF which carries signals between the rear of the PC5-80/30 cabinet and
the MPU-B board.) .

CABLE C is a 5 foot ribbon cable which carries signals between the rear of
the computsr mainframe and the terminal. The cable has a male 25-pin
ElA—~type connector at each end. Plug one end of Cable C into the female
connector protruding from the rear of the mainframe.

Connect the free end of Cable C into the female connector provided on your
terminal.

HOW TO LOAD SOFTWARE

()1«

()2
{} 3

{)4

()3~

()6
()7

Mount paper tape in reader (refer to the manuai supplied with your particular
paper tape reader).

Turn on the computer.

You are in the PC5-30/30 monitor when the words "IMSA{| PCS-80/30 VERS
1.0" appear on the CRT screen.

Type H@ (in order to load your paper tape file).

Start the paper tape reader (refer to your reader manual for instructions).
You are now reading the language file from paper tape into memory.

When loading stops, turn off the paper tape reader.

Type |<starting address>@. DO NOT TYPE BRACKETS. The starting
address to be typed in is specified in your software manuai; the same address in
NOT referenced for all languages.

The computer now M"understands™ the language ‘you have loaded; consult the manual
enclosed with the software you have purchased for instructions concerning the loading
of additional programs as well as the writing of your own.
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SECTION Vv-E
USER GUIDE
PROMS

E. IF YOU WISH TO USE PROMS
T. WHAT YOU NEED TO BUY

a} HARDWARE
For ASSEMBLY LANGUAGE programming:

T PROM 4=4 Board
for non-volatile storage of PGM-1A assembly language, which requires 4K
bytes of memory. The board contains sockets for 16 Intel 1702A (or

equivalent) PROM chips.

1 EXPM Edge Connector
(see Sectlon V-C for description)

. OR -

For BASIC programming:

2 PROM 4—4 Boards
for non—olatile storage of BASIC 8A, which requires 8K bytes of memory.

2 EXPM Edge Connectors

b) FIRMWARE
1} If you wish to program in ASSEMBLY LANGUAGE, you will need to purchase:

PGM=1A Assembier on PROM
16 Intel 1702A (or equivalent] PROM chips which are programmed at the
factory with the PGM-~1A Assembler. )

2) if you wish to program in BASIC, you will need to purchase:

BASIC 8A Compiler on PROM
32 Intel 1702A (or eguivalent) PROM chips which are programmed at the
factory with the BASIC BA Compiler.
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PROMS

2. LOADING PROGRAMS

a)

b)

ADDRESSING PROMS

Address your PROMs by jumpering according to the directions in the manual supplied
with the PROMs you have purchased; install PROMs on PROM 4—4 board (see firmware
manual )«

INSTALLING PROM BOARDS

{)1.

{)2
()3

() 4.

Install the PROM board(s) into an empty edge connector(s) on the
motherboards |f no slots are available, carefully remove the motherboard from
the chassis, being certain to FIRST remove ail PC boards which are pilugged
into the motherboard, and to detach ail power connections which hinder
removal of the motherboard. (Detach the two white plastic Molex connectors
at the front of the motherboard from their cradles, and siide the ground and

‘power connections off the tabs located along the sides of the EXP=10. There

ars seven tab—style power connectors on the left edge of the EXP-1Q and four
ground connections along the right-hand edge of the board. You may wish to
use 3 screwdriver to aid in sliding the tabs apart.) Refer to Section 11i-D for
instructions relating to installation of edge comnectors on the EXP-10.

Turn the computer on.

You are in the PCS-80/30 monitor when the words "IMSAI PCS-80/30 VERS
1.0% appear on the CRT screen.

Type j<starttn§ address>@ (MPU-B command permitting you to begin execution
of your program at the starting address specified in your software manuat).
DO NOT TYPE BRACKETS.

Refer to your software manual for instructions concerning the writing of your own
programs..
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APPENDIX A
GLOSSARY

address —-
The number which identifies a memory location.

ilphanumeric —
Pertaining to characters which may be either alphabetic or numeric.

ASCIl (American Standard Code for !nformation Interchange) —
An industry standard 7-bit cade for encoding alphanumeric characters and punctuation
markse.

blanking pulse —
The negative pulse that cuts off the eiectron beam of the CRT (the writing tube which
converts the picture signal into light).

bootstrap —
A short program which, when in memory, instructs the computer to accept and store
other programs.

breakpoint =
A location in a routine, where, specified by an instruction, the routine can be
interrupted by the monitor or by external intervention.

sursor —
Position indicator on video display; indicates a charaacter to be corrected, or a position
in which data is to be entersd.

E1A (Electronic Industries Association standard code) —
A group of signal characteristics (voitage, current, time duration) specified by the E1A
relating to the comection of terminais to computer modules.

EPRCM (Erasable Programmable Read-Only Memory) —
Erasable PROMs.

firmware —
Programs which are embodied in a pieca of hardware; i.s., 2 read-only memory {ROM)
chip-

font — .
A collection of characters of a given size and styie.

format —
Arrangement of characters, fields, fines, punctuation marks, page numbers, etc.

hardware — )
The physical squipment; the electronic, mechanical, and magnetic elsments in a
computer.
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hex{adecimal) —
A base 16 number system; digits range from 0 through 9 and A through F {which
represents the highest units position — a value of 15).

LSI (Large Scale Integration) —
Rafers to an IC with the complexity of more than 100 logic gates.

microprocessor —
The central processing unit of a computer, gensrally contained on a single
semicenductor chip; the CPU consists of the arithmetic unit and the control logic unit.

monitor — :
A program allowing basic control of system functions and input of other programs into
COmpUtEr memory.

motherboard —
The printed circuit board with card sockets into which the logic cards are plugged.

MS| (Medium Scale Integration) —
Means the complexity of an IC is comparable to a logic circuit with 12 to 100 logic
gates. .

port — That element of a processor, dedicated to a single channel, which receives data from
or transmits data to one or more remote devices.

program —
Logically related instructions stored in computer memory.

PROM (Programmable Read-Only Memory) —
ROM which is programmabie using 2 programming circuit.

RAM (Random Access Memory) —
Memoary with both read and write capability.

ROM (Read-Only Memory) —
Memory that can be read from but not written into.

singie—phase —
Refers to AC power supplies where one outward and one return line are required for
signal conduction.

softwara —
Programs: including operating systems, programming languages and their transiators,
angd applications procedures.

terminated ling — )
A trarsmission fine with a resistance, equal to the impedance of the line, attached to its
far end; reflection and standing waves are efiminated when a signal is placed on the
near end of the line.
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time-out —
A program wait loop attending an event expected to occur within a fixed time limit.

TTL (Transistor =Transistos Logic) —
the manner in which the basic

A type of integrated circuit logic deriving its name from
transistor compenents are interconnected.

wrap=around —
On a video dispiay, the continuation of an

movement — from the last character pasition in the disp
display.

operation — for example, a read or cursor
jay to the first position in the
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Processor
Bus
Clock Speed

Program Speed
Mem. read cycie
Mem. writa cycle
Register move
3 hit ADD
Load register
Jump

Instruction set
Static memory
access time
Priority interrupts
On beard interrupts

PROMfROM
RAM

Power on jump
PROM/ROM/TIMER

Hardware front panei:
Reaquired
Available

Software front panel:
Power on jump
Auto baud rate set
Paper tape loader
Cassette loader
Floppy Disk loader
Monitor

Serial 1/0:
USART
Asynchronous
Synchronous
RS5~-232, terminal end
R5-232, ¢ ter end
RTS, CTS, DTR, DSR
Currant Loop
Interrupts

APPENDIX B-1
SPECIFICATIONS

085
S$-100
3 MHz

1 microsecond
1 microsacond
1.33 microsecond
1.33 microsecand
2.33 microseconds
3.33 microsaconds

113 instructions

575 nanoseconds
5 levels
DiP Switch sslectable

iX Bytes
256 Bytes

Yeas
Software enable

No
Use CP=-A or FIF

To monitor
Yes
Yes
Yes
Yes
Yes

an

. Yes

Yes

Yas

Yes

Yes

20 mil.

Rage, Trans., Sync det.

IMSA] PC3-80/30
SECTICN VI, B-1
MPU-B SPECIFICATIONS



Baud rate:

Async

Syne

Rate
Number of bits
Parity odd/even
Parity disable
Mumber of stop bits
Single Sync char.
Doubie sync. char.
Sync characters
Send BREAK char.
Error detect

Parailel 1/0:
Input data
Output data
Handshaking
Latched data
Status

Imput interrupt
Qutput Interrupt

Timers:
Timer chip
Sections
Bits/Section
Clock rate 0
Clock rate 1
Clock rate 2
interrupts
Timer 0
Minimum time
Max. time, T timer
Max. time, #1 and 2

Pawer:
+8 Voits typical
+8§ Volts max.
+18 Volts typical
+18 Volts Max.
=18 Volts typicai
~18 voits max.

0.5 to 9600

0.5 to 56,000
Software controiled
Software controlied
Software controiled
Software controiled
Software controlled
Yes

Yes

Software loaded
Yes

parity, overrun, framing

8 bits

8 bits

!nput and output
Imput and Qutput
Input data ready,
Qutput buffer empty
Yes '

Yes

8253

3

16

2 Mz

2 MHz

2 MHz or Timer 1 output
Timer 1 and 2 outputs
Used as baud rate generator
0.5 microsecond

32.77 microseconds
35.79 minutes

1230 milliamperes °
1700 milliamperes

2 to 110 milliamperes
145 milliamperes

20 to 50 milliamperes
85 milliamperes

IMSAS PCS-8Q/30
SECTION VI, B-1

MPU-B SPECIFICATIONS
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APPENDIX B-2
P5=28U SPECIFICATIONS
Power Reguirements:
input Voitages: 92, 103.5, 115, 126.5, 184, 207, 230, and
253 volts, single phase, 500 watts (max)
INo Loag Voltages: 115 VAC, 80 Hz input, nominal taps
#6 and 49 in parallel with taps #1
and #4

+8V. supply: 8.7 volts
+16V. supply: +18.0 voits
-16Y. supply: =-18.0 voits

Current Supplied:
At 115 VAC, 60 Hz, resistive load:
28.0 amperes at 7.0 voits ripple valley
4.5 amperes at +13.5 voits ripple valley
4.5 amperes at =13.5 volts ripple valiey
At 100 VAC, 50 Hz, resistive load:
25.0 amperes at +7.0 volts ripple valley

4.0 amperes at +13.5 volts rippie valley
4.0 arnperes at -13.5 volts ripple valley




1.
2.
3.
4.

PS-28U
vio

MPLU-B
EXP-10
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APPENDIX D

SAMPLE MACHINE LANGUAGE PROGRAM




IMSA T PCS-B0/30
SECTION vi-D
CHASE GAME

APPENDIX D
MACHINE LANGUAGE "CHASE GAME™

This 200-byte game involves chasing i randomiy-moving target with the cursor, using the '
monitor commands which control cursar movement. After the program listed below is keyed
inte the computer, the cursor and smail cross—shaped target will appear on the CRT screen.

The game begins a5 soon as the player types anmy key on the keyboard. Using the following
commands

CTL-H - moves cursor to the left
CTL=] — moves cursor down
CTL-K — maves cursar up

CTL-L — moves cursor to the right

the player ca2n move the cursor one character position in any direction. Each cursar
displacement is counted as one move in the game, and the targat itseif moves each time the
player shifts the cursor position. The object of the game is ta "kill the cursor?; when the
cursor is hit, the screen will display the duration of play as weil as the number of times the
cursor was moved before the target was encountered. (A sample listing might be: T=28.57

C=56; the player took 56 moves and 28.57 seconds to hit the cursor.) The limitation on the
count is 99 and on the time is 59.99 seconds

The game program is {isted beiow.

DOOO0 Cp 0C F8 3E 1B CD 03 F8 3E 53 CD 03 F8 21 97 F3
D010 22 D4 DO 3E 2B 77 21 0B 28 22 ps DO 21 03 Dl 36
D0O2C B5 36 74 2D 36 0C 36 Q0 2D 36 20 36 4E 21 D8 DO
D030 36 00 CD 10 FF 3A D8 DO C& 01 27 32 D8 DO 2A D4
D040 DO 7E 07 DA 87 DO 2A 8F F7 ES 2A 80 F7 ES 2A D4
D050 D0 22 8F F7 36 20 2a D6 DO 22 8Q F7 21 03 D1 36
D060 44 2D 2D 7E CD BA DO 7E CD BA DO 21 03 D1 2A 80
D070 FP7 22 D6 DO 2A 8F F7 22 D4 DO 36 2B EL1 22 8C F7
0080 E1 22 8F P7 €3 32 DO 21 €cC DO CD B6 FFP 21 03 D1
D090 36 B4 2D 46 3E 99 90 PS 46 3E 99 30 CD 9A FF 3E
DOAQ 2E CD 03 F8 P1 CD 9A FF 21 CF DO CD B6 FF 3A D8
- DOBO DC CD 9A FF CD 10 FF C3 00 DO E6 Q7 FPE 03 CA CB
DOCQ DO FE Q1 CA CB DO F6 08 CD 03 F8 C9 54 3D 00 20
DODC 20 43 3D 00 00 00 00 00 00 38 10 FO 01 3a S1 &C



IMSA] PC5-80/30
SECTION vI=D
CHASE GAME

The procedure for loading and executing the program is as follows:

1 -
2.
3.

4.

s.

6-

7

Turn on the computer and verify that you are in the monitor.
Type EDOCO@ (in order to examine the contents of location DOCO).
The screen will display:

D000 7E (the contents of lacation D0OO)

Type CD (the character in the second column of row 1 of the of the program listing),
then hit the spacs bar.

After sach computer response, type the next character in the program listing, then hit
the space bar. Follow the listing from left to right, working seguentially from row 1
through row 14.

Following entry of the last character in the fisting (6C), the prompt (?) sign will come
up on the screen.

Type DDOOO,DOFO@

The program iisting you have keyed in will come up on the screen. Verify that the
program has been entered correctly. :

Type jDOO0O@

The targest and cursor wifl be dispiayed on the CRT; the game is begun by hitting any
characisr on the keyboard.

Once over, the game can bs restarted by typing any keyboard charagter. Typing a CTL-C puts
you back into the monitor.

The Assembly Language game program listing is given below.



F804Q
F303
FFLC
FI8F
F784
F7PF
FF36
~~FFIA
D13
£397
28UB
002B

DOGY

DOQU
Dgeo3
DQGs
pgoaa
2uda
DQUD
DGlo
Dol3
D015
DOls
DOls

~D01C
DOLF
Dozl
Du23
D024
D02s

Moo NN R NH NN

CDGArs
3E1B
CDO3FS8
3ES3
CDG3FS
2197F3
22D4D4
3E2ZB
77
210B28
22D6R0

2103pl
36BS
3674
20
3600
36400

g WS e Wy

I

INiTV
CHARCUT
CHEIN
CURPTR
CURLIN
VIOCOM
MSGNC
CHEX
MODE
STAPQS
LINCCL
TARGET

e

INIT:

THIS IS THE GAME OF CHASE WRITTEN FOR A MINIMAL
BCS 80/30 SYSTEM. 9/24/77 DMR

COPYRIGHT (C) 1977

IMSALI MANUFACTURING CORPORATION

14860 WICKS BLVD, SAN LEANDRC, CaA. 894577
ALL RIGETS RESERVED WORLDWIDE

CONSTANTS

EQU OF300H ;VIQ INITIATION ADDR

EQU QF8C3H VIO COUTPUT CHARACTER SUBR
EQU QFFl0H VIO INPUT CHARACTER SUBR
EQU OF78FE ;VIOQ CURSER POINTER

EQU Or7808B ;VIO CURSOR LINE POINTER
EQU QF7FFE ;VIQ COMMAND PQRT

BQU QFFB6H ;SUBR TC PRINT MESSAGES
EQU - QFF9AH ;SUBR TO PRINT EEX NUMBERS
EQU QR103H ;TIMER COMMAND PORT

EQU QF397H ;TARGET STARTING POSITION
EQU 280BH ;TARGET SCREEN STARTING POSITION
EQU T+! ;sTARGET CHARACTER

ORG QDAOCE

TEIS IS WEERE IT BEGINS

CALL INITV s INITIALIZE VIO
MVI A, lBE ;GET 'ESCAPE'

CALL CHARQUT

MVI A, S53H sGET SCROLL TQGGLE

CALL CHARCUT |
LXI B, STAPOS ;GET TARGET MEM POSITION

SHLD TARETR $PUT IT IN TARGET POINTER
-MVI A, TARGET ;GET TARGET CHARACTER

MOV M, A PUT IT

LXI B, LINCOL ;GET TARGET SCREENM POSITION
SHLD TARLIN +PUT IT IN POINTERS

; SETUP TIMERS

LXI H, MODE ;GET TIMER COMM PORT
MVI M, O0BSH 1MCDE FOR TIMER2

MVI M, 74H ;MODE FOR TIMERL

DCR L ;POINT TO TIMER2

MvVI M, Q ;SET TIMER2 TO O

Mvi 4, O



D028
b02s
Co2B

IDU2D
DG30

D32
CO35
po38
DQ3a
Bu3B

DQ3E
DG4l
D042

D043

DC4é8
D049
po4a
Do4D
DO4E
Dosl
D654
D05Sé
DUssS

DOSC
DU3SF
puel
P
BQ63
poé4
D06’y
D068
DO6B
DOGE
D071
D074
D077

2D
3620
364E

21D8D¢
3600

CDlorr
3ADSDG
Cs01

27 '
32D8D0

2AD4DO
7E
u7
DASTDO

2A8FF7
E3
2A80F7
ES
ZAD4DRC
228FF7
3620
2AD6D0
2280F7

210301
3644
2D

2D

78
CDBADO
7E
CDBADRQ
2103D1
2A8B0F7
220600
2ABFF7
22D4D0

;7 SETUP MOVE COUNTER

; MAIN PART OF  PROGRAM

MQVE :

DCR L
MVI M,
MUI M,

208
4ER

LXI &, COUNT
MVI M, C

CALL CHIN
LDA COUNT
ADI 01H
Daa

STA COUNT

; CBECK FOR WIN

; TARGET GETS TQO MOVE

MOVTAR:

LELD TARPTR
MOV A, M
RLC

JC WIN

LELD CURPTIR
PUSH H

LELD CURLIN
PUSH B

LHLD TARPTR
SBLD CURPTR
MVI M, 20H
LELD TARLIN
SELD CURLIN

LXI H, MODE
MVI M, 44H
DCR L

DCR L

MOV A, M
CALL CHECK
MOV A, M
CALL CEECK
LXI H, MODE
LELD CURLIN
SHLD TARLIN
LELD CURPTR
SELD TARPTR

;POINT TC TIMERL
;SET TIMER1 TO 4EZ20H,

: OUTPUT TOGGLES AT .0l SEC

;INITIAL VALUE OF ZERO

;GET PLAYER MCOVE WITH ECHO
:GET MOVE COUNT

;BUMP IT

sKEEP IT DECIMAL

;PUOT IT AWAY

:GET TARGET POINTER
;GET TARGET
+CHECK FOR BIT 7 HIGH

;GET CURSOR POINTER

:SAVE IT

;GET CUSOR SCREEN POSITION
;SAVE THAT ONE TOO

+GET TARGET MEM POINTER AND

H SCREEN POINTER AND

sBLANK TARGET

:GET TARGET SCREEN POINTER TQOQ
tAND STCORE IT IN CURSOR PQINTER
;+ TARGET NOW LOCKS LIRE CURSCOR
; TO VIO MONITOR

;GET TIMER MODE ADDRESS

:;LATCH TIMER]l COUNT

:GET TIMER]1 ADDRESS
;GET CCOUNT IN ACC
sMOVE #1

s MOVE 32

;GET TARGET SCREEN PQINTER
:PUT IT AWAY

;GET TARGET MEM POINTER
;PUT IT AWAY




DG7A
DuiC
DU7D
pGs0
Dosl
D034

DU&7
DOBA
DUsD
cd90
posz
Das3
0054
D096
DOY%7
Dags
0QYs
DG9B
Dg9C
DOSF
DCAL
DOA4
DOAS
DGAS
DOAB
DGAE
DOBl
DUB4
pos7

COBA
DOBC
COBE
BOCl
DOC3
DOCE
Gucs
DOCB

BQCC
COCE
DUCF
DCD3

3623
EL
2280F7
£l
223FF7
C332D0

21CCTo
CLB&PF
2103D1
3084
2D

46
3ESS
50

FS

46
3E99
90
CDSAFF
3EZE
CDO3F8
Fl
CDIAFF
21CFDO
CDRaGFF
3ADBDO
CDSAFF
CDLOFF
C300D¢

EB07
FPEQS
CACBODG
FECL
CACBCO
Fel3g
CDO3F8
c9o

543D
00

HERE

-

WIN:

MVI M, TARGET

POP H

SHLD CURLIN
PCP B

SHLD CURPTR
JMP MOVE

;REPLACE CURSOR CHAR WITH TARGE"

sRESTORE CURSOR POINTERS

;GO AND DO IT AGAIN

IF CURSOR IS OGN TOP QF TARGET

LXI H, TMESG
CALL MSGNC
LXI d, MCDE
MVI M, 848
DCR L
MOV B,M
MVI A,
SUB B
PUSH A
MOV B .,M
MVI A,
SUB B
CALL CHEX
MVI A, '.!
CALL CHARQUT
PCP A

CALL OHEX
LXI B, CMESG
CALL MSGNC
LDA COUNT
CALL CQHEX
CALL CHIN
JMP INIT

99&

99H

:  SUBROUTINES

CHECK:

ILLEGL:

ANI 078

CPI 05H

JZ ILLEGL
CPI 01H -~
JZ ILLEGL
ORI 08H

CALL CBAROUT
RET

;POINT TO 'T='
;20T IT QN VIO

:LATCH ELAPSED TIME

;POINT TO TIMERZ

1GET LOW BYTE

:COUNTER IS A COUNT DOWN

; SUB FPROM QRIGINAL LOCAD
;:SAVE IT

;GET HIGH BYTE

+PUT ET ON VIO
;GET DECIMAL PQINT
;PUT IT

+:RETRIEVE LOW BYTE
;POT IT

;PQINT TO 'C='
;POT IT ON VIO
:GET COUNT

sPRINT IT

;ANOTHER GAME?
;SET UP ANOTHER ROUND JCE

sSTRIP HIGE BITS
;'CR'?
+GIVE ME ANOTHER
;TAB?

tMARE IT CONTROL CHARAC
sPUT IT
;GET BACK WHERE YQU BELONG

H PROGRAM STORAGE AREAS

TMESG

20204330 CMESG

Q0

oW '"T="'
DB ¢
Dw 2020H, 'C='’

DB Q



COD4 QQC0U
LOb6 400U
poLs 00

ogo9

TARPTR ©OW
TARLIN DW
COUNT DB

END

00
00
0
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THE ASCII-HEX CONVERSION TABLE



APPENDIX £

HEX CONVERSION TABLE

DECIMAL BINARY

WO IR WO

Qaod
0001
0010
00ll
0100
0101
0110
0111
1006
1001
1010
1011

1100 .

1101
1110
1111
10000
10001
10010
10011
10100
10101
10110
10111l
11000
11001
11010
11011
11100
11101
11110
11111
10QGa0
100001
100010
100011
100100
100101
1001190
100111
101000

ASCII

NUL
508
STX
ETX
EQT
ENQ
ACK
BEL
BS
BT
LF
vT
FF
CR
Te)
s1
DLE
DCl
DC2
BC3
DC4
NAR
SYN
ETB
CAN
EM
suB
ESC

Qworm
nthuuw

n
d

—~ =R OO U AE B

{X-ON)
{TAPE)
(X-OFF)



41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

59 .

60
6l
62
83
64
63
66
67
68
63
70
71
72
73
74
75
76
77
78
79
80
81
82
83
34
33
86
87
88
89

101001
101010
101011
101100
101101
101110
101111
110000
1l0c¢0l
110010
110011
110100
110141
110110
110111
1110400
111¢0l
111C10
111¢1l1
1l111a0
111101
111110
111111
1600000
1000001
1000010
1000011
10Q0¢100
1000101
1006110
1000C111
1001000
1001001
1001010
1001011
1001100
1001101
1001110
1001111
1010000
10109001
10100149
1010011
1010100
1010101
1010110
1010111
1011000
1011001

29
23
2B

2C

2D
2E
2F
39
31
32
33
34
33
36
37
38
39
3A
3B
3C
3D
3E
3F
40
41
42
43
44
45
46
47
48
49
4A

4B -

4C
4D
4E
4F
50
51
82
53
54
55
36
57
58
59

I A

WO~ UL RO

HMXIBAOHOUWIDOWOEBIORUAGAORMEDOW PF@w W il A e




110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

1011019
1011011
1011100
1011101
1011110
1011111
1100¢00
1100001
1100010
1100011
1160100
1100101
1100110
1100111
1101009
1101001
1161Q1¢
1101011
1101100
1101101
1101110
1101111
11100040
1110001
1110010
1110011
1110100
1110141
1110110
1110111
1111¢00
11110401
1111010
1111011
1111100
1111101
1111110
1111111

r— 3

L |

a
b
c
d
e
£
g
!
i
)
k
1
m
n
o
P
q
4
S
t
u
v
W
X
Y
z
|
} (ALT MODE)

DEL (RUBQUT)



T msSAL
(45) 9g3— 2093
CUSTOMER SERVICE
REPLACEMENT PARTS

If you need a replacement part, use only standard parts from commerdial sources. Use of surplus or second-run parts
will void warranty, Jf you have trouble locating a part, write IMSAl and include:

¢ Part number and description as shown in the parts list.

Serial number of cabinet or board name and revision number.
e Date of purchase.

¢ Nature of defact.

Note: Parts damaged through carelessness or misuse will not be replaced under warranty,
TECHNICAL CONSULTATION
Need help with your kit or system?

We encourage you to call or write IMSA| for assistance with any technical problems {except program debugging and
“customizing” of hardware for special application, which we will not handle).

The effectiveness of our technical assistance depends on the information you furnish. Be sure to include:

Serial number of cabinet and/or board name and revision number.

Date of purchase.

Exact description of problem.

Everything you have done in attempting to correct the probiem.

All switch positions, connections to other equipment, system configuration, operation procedure, voltage
readings and any other information that you think might be useful.

Note: Telephone traffic is lightest at midweek . . . please be sure your manuai and all notes are an hand at time of
ail,

REPAIR SERVICE
Service facilities are available for both warranty and non-warranty repair work. {f this service is desired, send IMSAI:

Name and address,

Date of purchase.

Copies of 2l correspondence and notes reievant to the problem.

A complete description of the problem.

Autherization to return your kit C.0.D. for service {IF ANY) and shipping charges.
The equipment to be repaired should be sent to IMSAI well packed.

The original packing slip number.



IMSAI READER SUGGESTIONS

IMPROVEMENT OF OUR MANUAL. 1S DEPENDENT UPON USER INPUT, PLEASE FILL OUT THIS FORM AND MAIL IT
BACK TQ US. NOTE: (NO POSTAGE |15 REQUIRED)

DID YCU FIND ERRORS IN THIS MANUAL? {If so, please specify by page}

IS THE MANUAL UNDERSTANDAEBLE, USABLE, AND WELL ORGANIZED? {Please make suggestions for
improvement)

DID YOU FIND SUFFICIENT DOCUMENTATION FOR ASSEMBLY AND USE OF YOUR /MSA/ SYSTEM?
{What material is missing and where should it be placed)

PLEASE INDICATE THE TYPE OF USER/READER YOL MOST NEARLY REPRESENT.

HOBBYIST

ENGINEER

COMPUTER PROGRAMMER

STUDENT

BUSINESS PERSON

USER WITH LITTLE ELECTRONIC BACKGROUND
OTHER

NAME DATE

ORGANIZATION

STREET

CITY STATE ZIP CODE or COUNTRY




Postage
Will Be Paid

BUSINESS REPLY MAIL

First Class, Permit No. 2001, San Leandro, CA

ILSA

MANUFACTURING CORPORATION
14860 Wicks Boulevard
San Leandro, CA 94577




Manufacturing Corporation
14860 Wicks Boulevard
San Leandro, CA, 94577
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