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CHAPTER I - GENERAL INFORMATION

1.1 INTRODUCTION

This 400,/800 System Service Manual is a reference guide for the serv-
ice technicj-an. The information presented in this manual, when used
in conjunction with ATARI training, wiIl enable a service technician
to instalI, operater ând maintain the ATARI 400/800 Computer Systems.

In addition to basi-c user operatlng instructions, this manual includes
procedures that describe operating the ATARI 400/800 Computer Console
in conjunction with peripheral equipment for maintenance purposes.

This manual further describes the functional operation of the 4 00,/800
ATARI Computer Consoles and provides detailed procedures for its main-
tenance. This information will enable a service technician to troub-
leshoot and repair the ATARI 400/800 Computer Consoles to the replace-
able integrated circuit leveI. None of the procedures included
require special test equipment or tools. This manual also provides
spare parts ordering information to replace expended units and/or
assemblj.esr and the fault reporting procedures required.

1.2 ATARI 4O O,/ 8O O COMPUTER CONSOLE DESCRIPTION

The ATARI 400/800 Computer Consolesr sêe Figure l-I, are personal
microcomputers designed to provide entertainment, in the form of
games; educationr using interactiver audio-visuaI, education programs;
informationr providing a serious tool for home and business informa-
tion management,' plus perform all the functions of a fully programma-
ble general purpose computer.

The ATARI 400 Computer Console contaj-ns the central processor unit
(CPU) and memory in the form of the operating System read-only-memory
(ROM) and 8K (a x L024 bytes) of user programmable random access mem-
ory (RAM), expandable to 16K (fe x L024 bytes). The Console also
holds the keyboardr cartridge slotr cofltroller jacksr ârd a serial T./O
port for connecting to peripheral devices.

The ATARI 800 Computer Console contains the central processor unit
(cPU) and memory in the form of the Operating System read-only-memory
(lOK ROM) and 8K - l6K (standard) of user programmable random-access-
memory (RAM), and two Expansion Sockets for additional RAM modules
(maximun 48K). The Console also holds the keyboardr cartridge slots,
controller jacks and a serial I/O port for connecting to peripheral
devices.

ATARI Personal Computers t-1
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Figure 1-1. The ATARI 400/800 Computer Consoles

USE THIS MANUAL

is organized j.nto six chapters:

I
2
3
4

5
6

General- Information
Instal lation
System Operation
Functional Description
M a intenance
Spare Parts List and Ordering,/Reporting Information

Each chapter contains only the information needed to fulfill its func-
tion. If a given subject applies to more than one chapterr then the
subject will be discussed in the chapter where it is most usedi other
chapters would then refer to the chapter and paragraph containing the
subject.

First- and second-level paragraphs in the manual contain unique 2- and
3-digit numbersr f,êspêctiveIy, in the paragraph heading. The first
digit is always the same as the number of the chapter. Third- and
forth-Ievel paragraphs contain lower case letters and numbers in par-
enthesesr respectively, in the paragraph heading. Paragraghs are ref-
erenced in text by their number (e.9., 5.4.2 and 5.4.9c).

Figures and tables are numbered sequentially on a chapter basis. The
first digit of a figure or table number is always the number of the
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chapter. Tables appear one
text. Figures also appear
textr unless repeating the
refer back.

time' following their
one time after their
figure is easier than

first reference in
first reference in
having the reader

1.3. I General Information

This chapter contains a general description of the ATARI 400,/800 Com-
puter Consolesr â physical description of the system (dimensj.onsr
weightsr ând operating specifications), and a summary of the periph-
eral equipment used with the system. AII system operating features
and options are described.

This chapter also contains general information such as the scope of
the manual and how to use the information in it. Also, it provi.des
safety precautions unigue to the ATARI 400/800 Computer Systems and a
Iisting of related documents.

1. 3.2 Ins tallation

Chapter 2 contains detailed procedures for unpackingr system setup and
initializationr checkout and repacking.

L 3.3 System Operation

chapter 3 contaj.ns procedures for system po\,rer-upr using the keyboard
and screen editor functionsr using program cartridge system keysr ând
controlrers and operating the program cassette recorder.

I. 3. 4 Functional De scr j.ption

Chapter 4 prov5.des a functional description of the ATARI 400/800 Com-
puter Console systems. The functional description will be presented
using a functional block diagram discussion to the integrated circuit
tevel. This information is presented to familiarize the service tech-
nician with the ATARI 400/800 computer console as a system, thereby
providing him,/her with a basis for troubleshooting system faults.

I.3.5 Maintenance

Chapter 5 presents preventive maintenarrc€r troubleshootingr and repair
instructions. Preventive maintenance includes instructions for normal
cleaning and inspection tasks. The troubleshooting portion of the
chapter presents symptom probable-cause corrective actj"on types of
tables. The repair portion of the chapter provides instructions for
replacing printed circuit assemblies, whole assemblies, and specific
integrated circuits in keeping with the ATARI maintenance philosophy.

ATARI Personal Computers 1-3



I.3.6 Spare Parts List and Ordering/Reporting Information

Chapter 6 provides ATARI part numbers for the field replaceable units
of the 40A/800 Computer Console system. The chapter also provides
information for orderi.ng the parts through the nearest ATARI parts
distribution center. In addition chapter 6 provides information on
how to use the Fault Reporting System.

T.4 CHANGES TO THTS MANUAL

This manual will periodically be updated or
with changes in the ATARI 400/800 Computer
normally start with ATARI Customer Support
alerts the service techni-cian to such things
procedures and critical problem areas. Afte
Tech Tips are issued or one of an extremely
service manual change pages are published.
remove-the-oId-and-insert-the-ne\d type. A

changed to keep it current
Consol-e systems. Changes
issuing a 'Tech Tips' that
as changes in maintenance

r either a series of these
critical nature is issued,

These pages are of the
vertic-al bar in the margin

of the changed page indicates the revised material. After about 202
of a manual's pages are changed, Customer Support Publications reis-
sues the entire manuaL.

1.4.t Notice of Changes Page

The Notice of Changes pager sê€ Figure I-2, contains instructions for
changing this manual. It will come with pages intended to replace
outdated pages in the manual. The Notice contains the affected page
number and the action required to make the changes. After making the
necessary changes, insert the Notice at the end of the manual to keep
a current record of changes.

T.4.2 List of Effective Pages

The List of Effective Pages on the back of this manual's title page
lists all the pages in this book, including the title page, the List
of Effective Pagesr deleted paÇesr added pagesr âDd foldout pages.

1. 4.3 Reader Comment Form

ATARI Customer Support Publications Department created the Reader Com-
ment Form (at the back of this manual) to get fèedback from the serv-
ice technician about our manuals. If you are in any way dissatified
with this publicationr h/€ want to hear from you. TelI us about tech-
nically inaccurate informationr Çross typographical errors t et missing
informatj.on. If you know a way to improve a procedurer please let us
know that, too. !{hen fillinq out the form, be specific and give the
page number and a line reference with paragraph number, Lf possible.

L-4 System Service Manual



NOTICE OF CHANGES

This NOTICE OF CHANCES contains instructions for changes required for an ATARI Personal

Computer manual:The affected document title, ATARI number, issue number, and issue date are iden-

tified below.

The NOTICE OF CHANCES page indicates the affected page number and action required. The type of
change may be specified as "add" or "delete".

lnsert this NOTICE OF CHANCES at the end of the affected document to maintain a record of changes.

CHANGE INIORMATION

DOCUMENT TITLE

ATARI NUMBER ISSUE ISSUE DATE

NOTICI OT CHANGE NUMBER DATE ISSUED SHEEÏ

/l\
ATARI'
@ n wurn"r. communications Company

Figure L-2. Sample Notice of Changes Page
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I.5 SAFETY

As with any electronic equipment, precautions consistent with aI1
standard industrial safety practices must be observed while maintain-
ing the ATARI 400/800 Computer Console systems. A current of 10 mA

can put the human heart in fibrillation and a current of only 100 mA

can cause it to stop completely. Since human skin resistance is nor-
ma1ly about 300 ohmsr ên| voltage in excess of 30 volts can be lethal.

Notices are included throughout this manual to alert you to problem
areas or dangerous situations.

A WARNING statement will precede the text of a procedure that, if not
strictly observedr could result in injury or death of the service
technician.

A CAUTION statement will precede the text of a procedure that, if not
strictly observedr could result in damage to or destruction of equip-
ment hardware or software.

A NOTE statement will highlight an essential operatj.ng or maintenance
procedure, condition, or clarifying fact. Notes will also be used to
provide information that, though not necessary, will be helpful to
understanding a concept or completion of a procedure.

1.6 RELATED DOCUMENTATION

This service manual provides only that information necessary for a

service technician to install, operater ând maintain the ATARI 400,/800
Computer Console systems.

Other documents published by ATARIT other manufacturers, and publish-
ing houses may be helpful to the service technician. The following
documents apply d j.rectly to the ATARI 4 00,/ 80 0 Computer Consoles sys-
tems:

ATARI 400 Operator's ManuaI

ATARI 800 Operator's Manual

ATARI 8I0 Disk Drive Operator's Manual

ATARI 820 Printer Operator's ManuaI

ATARI 400,/800 Basic Reference Manual

ATARI BASIC

col4768

coL47 69

col4760

coL47 62

col5307

col4385

1-5 System Service Ivlanual



L.7 ATARI 4OO,/8OO COMPUTER CONSOLES PHYSICAL DESCRIPTION

The ATARI 400 and 800 Computer Consoles are general purpose microcom-
puters based upon the 6502 microprocessor. The ATARI 400,/800 Con-
solesr see Figure 1-3, are the central processing units (CPU) for
their respective systems. Each console comes standard with a built in
keyboard, 8K/ I6K of RAM' RoM operating systems, connector jacks for
adding peripherals and hand controllersr ând a 15 foot RF cable for
connection to a user's television set.

The controller jacks on the front of both the 400 and 800 Consoles
accept any of the three types of hand controllers available from
ATARI.

The side panel of the 400 Consoler s€ê Figure L-4, contains a periph-
eral jackr pow€r ON,/OFF switch, and a power jack. A channel 2/ 3
switch is located on the back of the console to swi.tch the console to
channel 2 or channel 3 transmission frequency.

The side panel of the 800 Console, see Figure l-5, contains a monitor
j ack, a peripheral jack, a channel 2/ 3 switchr â power oN,/oFF switch,
and a power jack.

Both the 400 and 800 Console keyboards provide a full alphanumeric
character setr cursor controlsr and special purpose keys. The alpha-
bet keys when used in conjunction with the CTRL (Control) key become
special graphic symbols. To the right of the keyboard is the power ON
light and four special control switches. From top to bottom they are:

SYS TEI,I RE SET Interrupts whatever the computer is doing and
restarts the Operating System or Program Car-
tridge

OPTION

S ELECT

START

Interrupt used by the Program Cartridge to choose
amoung the variations within a game or program

Interrupt used to select one of several games or
programs in the Program Cartridge

Interrupt used to Start the game
selected from the Program Cartridge

or program

The AC Power Adapter provides the 9 Vac used by the 400 and 800 Com-
puter Consoles. The AC Power Adapter plugs into a standard wal-I out-
Iet and converts the 110 Vac line voltage to the 9 Vac required by the
Consoles. The po\^/er eord f rom the AC Power Adapter plugs into the
power jack on either the 400 or 800 Consol-e.

The TV Switch Box allows the 400/800 Computer Console to be connected
to the normal 300 ohm RF antenna inputs on a typicat television set.

The Program Cassette Recorder provides 400K bytes of storage (f20

ATARI Personal Computers L-7
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CHANNËT
213 SELECT

/

START SWITCH

sEttcT swtTcH

POWER
INDICATOR LED

OPTION
swtrcH

SYSTEM RESET
swtTcH

Figure L-4. ATARI 400 Computer Console, Sj.de View

minute cassette) for the Consoles. The Program Cassette Recorder
plugs into the peripheral serial I/O port. The Program Cassette
Recorder has two channels, a data channel for vi-deo display and an
audio channel. Prerecorded tape contains an audio track that allows
narration and music to aecompany the tapes using the television speak-
ers. Programs recorded by the user onto cassette tape can only reeord
on the data channel. There are six control buttons on the Program
Cassette Recorder, from left to right they are:

l.
2.
3.
4.
5.
6.
7.

Record
Rewind
Pl ay
Advance (fast forward)
Stop,/Eject
Tape Counter Reset Button
Pause (Available on some models)

The 'BASIC' Program Catridge provided as a standard feature with both
the 400 and 800 Computer Consoles contains the ATARI BASIC Interpreter
When plugged into the Consol-e Cartridge Slot (one cartridge slot in
the 400 Console, Ieft cartridge slot in the 800 Console) the user can
write programs in 'BASIC' programming Ianquage. Programs written by
the user are stored in the Console's RAM memory and are erased when
power is turned off. The BASIC Program Cartrj.dge is marked 'LEFT CAR-
TRIDGE' indicating insertion in the left cartridge slot onIy. An
ATARI Educational Systern Prograrn Cartridge and cassette tapes are

ATARI Personal Computers 1-9
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sEtEcr swrrcH

OPTION SWITCH

SYSTEM RESET
swlrcH

MONITOR
IACK

PERIPHERAT
CONNECTOR

lAcK

CHANNE t
2t3 SETECT

POWER
ONIOFF
swlTcH

SYSTEM

POWER IACK

Figure t-5. ATARI 800 Computer Consoler Side View

provided as a standard feature with the 800 Computer Console. The
Program Cartridge when inserted in the Computer Cartridge slot pro-
vides a self- paced learning tool. The Program prompts the student
with j-nstructions when to load additional information from the Program
Cassette Recorder.

I. 8 OPTIONAL EQUIP}'IENT

The tist of optional equipment is broken up into thto catagories,
opti.onal peripheral devices and accessory units. The following is a
Iist of the equipment in each of these catagories, some items not yet
available, call ATARI for details:

PERI PHERALS

ATAR] 410
ATARI 8IO
ATARI 815
ATARI 820
ATARI 822
ATARI 825
ATARI 830
ATARI 8 50

ACCESSORIES

Program Cassette Recorder
Disk Drive
DuaI Disk Drive (Double Density)
Printer ( 40 Column Impact)
Thermal Printer (40 Column)
Printer (80 Column Impact)
Acoustic Modem
Interface Module

l-r0 System Service ManuaI



CX852 8K RAIr{ Memory Modu1e
CX853 I6K RAM Memory Module
CX70 ATARI Light Pen
CX30-04 Paddle Controller Pair
CX40-04 Joystick Controller Pair
CX81 ATARI T/O Data Cord (3 feet)
CX86 Printer Cable (j-ncluded with ATARI 825)
CX87 Modem Cable (included with ATARI 830)
CX8I Interf ace I'lodule Cable
CX8 9 Moni tor Cable ( Color Mon j-tor)
CX82 Monitor Cable (B/W Monitor)
C40I4746 TV Switch Box
cAOt 47 48 Power Adapter ( included wj.th ATARI 400, I 00, 8 10, I 50 )
C014854 ATARI 820 Printer Ribbon
C0I4026 ATARI 820 Printer Paper (Roll Paper)
CX4100 ATARI 4I0 Digital Cassette (Blank)
CXBI00 ATARI Blank Diskettes (5 per box)
CX8IOI ATARI 8I0 Master Diskette (I per box)
CX8I04 ATARI 810 Master Dj.skette II (I per box)
cx8ltl ATARI 810 Formatted Diskettes II (5 per box)
CX820l ATARI 815 Master Diskette (I per box)

1.9 SPECIFICATIONS

This paragraph provides the operatj.ng eharacteristics and specifica-
tions useful to a service technician for mai-ntaining the ATARI 400/800
Computer Console systems. AII specifj-cations and characteristics are

\- presented in Tables I-1 and I-2-

Table 1-1. ATARI 400 Computer Console Specifications

Console:

C PU:

C olor :

FCC approved with built-in RF modulator.

65028 Mi.croprocessor; 1.78 l{Hz clock

I6 colors, each with B intensities

Sound: Four independent sound synthes j-zers for mus j-cal
tones or game sounds, four octaves. Variable
volume. Internal speaker ( ln add j.tion to audio
through televj.sion set) .

Memory: 8K bytes of Random Aceess Memory (RAM)
is included. The AaARI 400 may be expanded
to I6K at your service center. IOK bytes ROM

Operating Systemr expanded to l6K with user

.- ---::: ::1:::-:::::::::::-:::::::-::::::::: :---
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Table I-l ATARI 400 Computer Console Specifications (Continued)

Keyboard: 57 alphanumeric keys plus
4 function keys. Upper,/Lower case, Inverse
video. FuII screen editing. Four-way cursor
control with 29 keystroke graphics.

l/O z Serial input./output port f or simple connect ion
to peripherals. Four controLler jacks for
joystick and paddle controllers.

Lanquage: ATARI BASIC 8K ROM Program Cartridge is included.

Display: Highest graphics resoluti.on 320 x L92.
24 lines of 40 characters.

Power: AC step-down transformer. UL approved.

Dimensions: 13 .5 x f 1. 5 x 4.5 j-nches. 5. 7 5 pounds.

+

+
I
I
I
I
I
I

+

Table 1--2. ATARI 800 Computer Console Specifications

Console: FCC approvedr rrrith built-in RF modulator.
Connects to any television set.

CPU: 65028 lvl!.croprocessor; 1.78 MHz cloek

color: 16 colorsr êach with 8 intensities. 
{-('":: i'''''

Sound: Four independent sound synthesizers for
musical tones or game sounds, four octaves.
Variable volume. fnternal speaker (in addition
to audio through teLevision set) .

Memory: B or 16K bytes of Random Access Memory (RAM) is
included. The ATARI 800 Console may be expanded
to 48K RAM with user-installed 8K or 15K ATARI
Iv1emory Modules. The 800 Console includes a 10K
ROM Operating System. ROM may be expanded to
26K with user-installed Program Cartridges.

i:.
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i
TabIe L-2 ATARI 800 Computer Console Specifications (Continued) i

t
I

Keyboard: 57 full-stroke alphanumeric keys plus
4 function keys. Upper/Lower case. Inverse
video. FulI screen editing. Four way cursor
control with 29 keystroke graphics.

T/O z Serial input/output port for simple connectj.on
to peripherals. Four controller jacks for
joystlck and paddle controller and light pen.

Language: ATARI BASIC 8K ROM Program Cartridge included.

Display: Highest graphics resolution 320 x L92.
24 lines x 40 eharacters. Three text modes.

Power: AC step-down transformer. UL approved

Dimensions: 16 x L2.5 x 4.5 inches. 9.75 pounds.
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CHAPTER 2 - ATARI 4OO,/8OO COMPUTER CONSOLES INSTALLATION

2.L INTRODUCTION

The following paragraphs provi.de instruetions on unpacking, system
set-up and cheek-outr adding peripheral devicesr and repackJ.ng for
s hipment.

2.2 UNPACKING

The ÀTARI 400,/800 Computer Systems are a series of components which
function together with the user's television set to form a single com-
puter system.

The baslc system eonsists of the following:

o Computer Console

o TV Switch Box

\- o AC Power AdaPter

2 Instruction Books

Operators Manual
ATARI BASTC

o I Program Cartridge

ATARI Educational System
ATARI BASIC Language

o 3 Rj.ng Binder and Warranty Registration

Other configurations of the 'basic' system are being put together at
ATARI. CaIl or write ATARI for the Iatest information.

Remove the accessory tray from the packing box and check that it con-
tains all of the standard componentsr see above. Remove the Console
with the foam end caps from the box. Remove the foam end caps and
potyethylene bag from the console. Save alI your ATARI Console pack-
aging materials for repacking and storage.

Inspe ct the Console and the accessories for any obvious shipping

ATARI Personal Computers
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WARNING I

i

Keep aII polyethylene bags away from small children. I
I
I

+------- ------+
damages. If damage is found, note it on the waybill and require the
deli.very agent to sign the waybill. Notify the transfer company imme-
diately and submit a damage report to the transfer company. Be sure
to save the packing material for the transfer company's inspection.

2. 3 CONNECTI NG THE TV SV'TITCH BOX

The TV Switch Box is designed to be permanently attached to the user's
television set and has an adhesive backing to hold it j.n place on a
smooth clean surface.

Disconnect the present antenna leads from the VHF terminals on the
baek of the television set. Notice whether the antenna cable is the
round , 7 5 Ohm variety with a screw-on connector or the flat, twin-lead
300 Ohm cab1e. Attach it to the matching 75 or 300 Ohm connector
Iabeled ANTENNA on the side of the TV Switch Box.

Attach the short, flat, twin-lead 300 Ohm cable labeled TV on the bot-
tom of the TV Switch Box to the VHF screw terminals on the televi.sion.
If the television antenna is of the 300 Ohm variety, the TV Switch Box
is installed.

If the television antenna j-s 75 Ohmsr corvêrt the television to accept
the 300 Ohm signal from the TV Switch Box. Refer to Figure 2-L for
lnstructions on how to convert the television to 300 Ohm antenna input
impedance.

When the COMPUTER - TV switch on the TV
position the television receives the RF
puter Conso1e. Tune the television to
weaker in your area. When the switch in
from the television antenna.

Switch Box is in the COMPUTER
signals from the ATARI Com-

channel 2 or 3, whichever is
the TV positionr signals come

NOTE

Federal Communications Commission Require that you:

o Avoid using any longer twi.n-lead wire from the TV Switch
Box to the television than that supplied with the Tv
Switch Box.

Avoid connecting the twin-Iead wire from the TV Switch
Box to any television antenna or cable TV outlet.
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Avoid attaching loose wires to the antenna terminals when
the ATARI Personal Computer products-

Any of the above
and is against
t ions.

may cause interference to nearby television sets
Federal Communications Commission (FCC) regula-

lf it looks like this? Push the
switch to the 300 OHM (300Çl)

position.

lf it looks like this, loosen the
screws holding the U-shaPed
slider and move it to the position
marked 300 OHM or 300Q.

lf it looks like this? Screw the
short round wire into the connec'
tor provided.

Figure 2-L. Conversion to 300 Ohm Antenna Input Impedance

2.4 CONNECTING THE PROGRAM CASSETTE RECORDER

The ATARI 410 program cassette Recorder resembles an ordinary audio
cassette recorder. ItS playback and recordlng levels have been perma-
nently set at the correct volume for use with the ATARI Computer Con-
so1es.

Carefutly unpack the Program Cassette Recorder from its container'
careful to save all packing material for storage and shipment'

Plug the data cord (permanently attached to the recorder) into the
iack labeled PERIPHERAL on the side panel of the ATARI consolee s€ê
Figure 2-2.
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NOTE

When the Program Cassette Recorder is used.j.n conjunction wlth other peripheral devices
the Program Cassette Recorder has to be

plugged lnto to the I/O Connector jack on the
other peripheral device (daisy-chained).

Plug the recorder power cord into the jack labeled AC
the recorder and into an ordinary wall socket.

on the side of

2.5 CONNECTING THE AC POWER ADAPTER

The AC Power Adapter supplles the low voltage ( 9 Vac) required by the
Consoles. Check to see that the Main Power Switch on the side of the
computer consoles is OFF. Plug the AC Power Adapter into any 1I5 Vac
outlet (ordinary house current) . Plug the end of the AC Power Adapter
cable into the jack labeled PO!ùER IN on the side panel of the computer
consoLer sêê Figure 2-2.

2.6 INSERTING PROGRAM CARTRIDGES

ATARI Program Cartridges contain programs that are permanently storedin a RoM within the cartridge. To insert a Program Cartridge ôpen the
Cartridge Door by depressing the lever marked PULL OPEN on ej-ther the
400 or 800 Consolesr see Figure 2-3 The door is hetd under tension
and should spring open. Hold the cartridge with the label toward you
so that it can be read. Push it firmlyr straight down, into the slot.
It will snap gently into place. SingIe cartridges should always be
inserted in the left slot. They wiII be tabeled LEFT CARTRIDGE on the
end opposite the opening. Double cartridges will be labeled LEFT CAR-
TRTDGE and RrcHT CARTRTDGE. rnsert them in the correct slot.

NOTE

The cartridge door contains a pcwer interlock.
In order to prevent damage to the computer or the

program cartridge, the power is turned off whenever
the cartridge door is opened.

Vùhen the Program Cartridge is in correctly, the cartridge door will
close without touching the program cartrldge.

2.7 CONNECT]NG TELEVISION MONITOR

The ATARI 800 Computer Console has the option of using a television
Monitor without the standard RF input cable. The ATARI 800 Console
contains a monitor jackT see Figure 2-2, which accepts the optional
monitor cables available from ATARI. Refer to Chapter I, para. 1.8,
optional Equipment for the model number of the monitor cables. PIug
the monitor cable i.nto both the Console and the televisi"on monitor.
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Figure 2-2. ATARI 4 00./800 Cornputer Consolesr Side View
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4 00,/800 Consolesn Cartridge Door Open

2-6

Flgure 2-3"
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2.8 CONNECTING THE ATARI 8IO AND 8I5 DISK DRIVE

The ATARI 8t0 and 815 Disk Drives may be used with many combinations
of ATARI devices. However the ATARI 800 Computer Console with 16K
(minimum) of RAI{ memory is required to operate the disk system. Up to
four disk drives may be connected to the system at a time.

Selti4g gp !èe q.ieE Dr!y.e- (Refer to Fisure 2-4)

o First verify that all sltitches (computer power and disk drive)
are OFF.

Plug AC Power Adapter into the wall plug, and its small plug
into the disk drive.

Plug one end of the CX Bl Data Cord furnished with the disk
drive into the plug labeled PERIPHERAL on the Consoler ârrd the
other end into either of the T/O CONNECTOR jacks on the back
of the disk drive unit.

Additional peripheral devices can be connected by using the
unused L/O CONNECTOR jack on the back of the disk drive.

If only one disk dr j-ve is to usedr sêt the devj.ce code switch
on the back of the disk drive to position number I. (See dia-
gram on back of drive) .

If more than one disk drive is to be used, the switches should
be appropriately set. You may find it useful to label the
disk dri-ves by number f or easy location of a particular unit.

The device switch on
set to 'position

NOTE

each drive i.s normally
I' before shipment.

2.9 CONNECTING THE ATARI 820 AND 822 PRINTER

The ATARI 820 and 822 Printers provide 40 column printouts for the
ATARI 400 and 800 Personal Computer Systems.

Se tting

o

ug the P ri nte r (Refer to Figure 2-5)

Plug the power cord (permanently connected to the printers)
into a 110-tI5 Vac outlet (with the Power switch OFF).

Plug the Cx81 Data Cord in the serial T/O port, labeled
PERIPHERAL on the Consoler or if another peripheral is j-n user
into the jack labeled T/O coNNEcTOR on that peripheral. Plug
the data cord into either jack labeled I/O CONNECTOR on the
p rinte r .
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ATARIO SOOTM OT

ATART@ 400rM *

16K ol RAM required

H
H

ATARI

Inspect the ribbon (roodel 820
positioning and useability, refer
the individual printer.

Figure 2-4.

ATARIo 815rM
DUAT DISK DRIVE

-16K RAM
REQU IRED

Disk Drive Cable Connections

ATARI' Stott*
DISK DRIVT

) and paper for proper
to the operator's manual for

CAUT ION

Do not operate the printer wj-thout ribbon
or paper or you may damage the printer mechanism.

+------- --------+

2.IO USING THE ATARI 850 INTERFACE MODULE

The ATARI 850 Interface Module expands the j-nterface capabilities of
the ATARI Personal Computer Systems. The lnterface module connects to
the ATARI 400 and 800 Computer Consoles via an I/O CONNECTOR port (two
provided) and has four EIA RS232C compatible portsr ârr 8-bit parallel
output interface for connectj.on to the ATARI 825 B0 Column Printer.
Any of the serial ports can be used with the ATARI 830 Acoustic Modem.
Refer to Figure 2-6 when connecting each of the followi.ng devices.

I

ATART' SooTM oR
ATARI@ 4OOTM
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! CARTRIDGE

ATARI€' 800rM or
ATART@ 4d0TM .

16K of RAM required

2. 10. I

The fol
Module

o

o

ATAR'@ SOOTM OR
ATARIo 4oortr

ATARI@ 822rM
THERMAT PRINTER

Figure 2-5. ATARI 40 Column Printer Cable Connections

Connecti-ng the ATARI 8 50 Interface Ivlodule

lowing stêps detail the connection of the ATARI 850 Interface
to the ATARI 400/80 0 Computer Consoles:

Verify that the Power switch is OFF.

Plug the AC Power Adapter into an AC outlet (walt plug, 115
Vac nominal) and then plug the other end into the pov/er recep-
ticle on the interface module.

Plug one end of the CX81 Data Cord provided into the plug
labeled PERIPHERAL on the Consoler ârrd the other end into
either of the jacks labeled I/o CONNECTOR on the side of the
interface module.

Disk drives or other peripheral devices that normally plug
into the Console PERIPHERAL jack can now be plugged into the
second 1/O CONNECTOR port on the j.nterface module.

Proceed wj.th the connection of additional peri.pheral devices
before applying povùer (Power switch ON) to the interface
module.

o

ATARIO 82OTM PRINTTR
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2.L0.2 Connecting the ATARI 825 Printer

The ATARI 825 Printer j-s an 80 column dot matrix printer that must be
connected to the ATARI 850 Interface Module. The printer connects to
the I bit parallel output interface port on the interface module usi-ng
the CX86 Printer Cable. Connect the printer as follows:

ATARtt 850t"
INTËRFACE
MODULE

ATART. 030."
MODEM

ADDITIONAT RS232C
COMPATIETT PORlS

ATART. Boot* oR
ATARtt 4oot*-

--I6K RAM MAY
BE REQUIRED WITH
SOME PERIPHERALS

Figure 2-6. ATARI 850 Interface Module Cable Diagram

Check that the Power oN,/oFF switch is in the oFF positi.on.

Plug the CX86 Pri-nter Cable into the parallel f/O port labeled
pARALLEL CONNECTOR on the interface module and the I-/O CONNEC-
TOR port on the back of the Printer.

Plug the Power Cord j-nto a wall outlet ( If 5 Vac nominal) .

Ref er to ATARI 82 5 Operator's lvlanual for the proper power-uP
procedures.

2.t0.3 Connecting the ATARI 830 Acoustic Modem

The ATARI 830 Acoustic Modem is a stand-alone acousti-ca11y coupled,
frequency shift keying (FSK) modem. It must be connected to the ATARI
400; gAO Computer Consoles with the ATARI B 50 Interface Module.

i)

ArARrt B25rt PRlNTER
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Connect the acoustLc modem as follohrs:

o Check to see that the Power ON,/OFF switch is in the OFF posi-
t ion.

o Plug the CX87 Modem Cable into one of the RS232C Interface
ports on the ÀTARI 8 50 Interface Moduler and into the T/O CON-
NECTOR port on the ATARI 830 Acoustlc Modem.

o Plug the AC Power Adapter into a waIl outlet ( f15 Vacr nomi-
nal) and plug the pohter cable lnto the pol^ter receptacle on the
acoustic modem.

o Refer to the ATARI 830 Acousti.c Modem Operator's Manual for
information on proper set-up and operation of the modem.
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CHAPTER 3 - SYSTEM OPERATION

3. I INTRODUCTION

This chapter will cover the procedures required for system pov/er-upr
using the keyboard and screen editor functionsr using Program Car-
trldge system keysr op€rating the hand controllersr âod operating the
ATARI 410 Program Cassette Recorder.

3.2 SYSTEM POWER-UP

Two modes of system power-up exist for the ATARI 400/800 Personal Com-
puter Systems; power-up with disk drives and power-up without disk
d rives . Be fore continuing with system po\^/er-up ensure that you have
unpacked and set-up your system according to the instructions outlined
in Chapter 2, System Installation.

3.2.1 System Power-Up Without Disk Drive

The following steps detail the procedures required to power-up an
ATARI 400 or 800 Personal Computer System without an attached Floppy
Disk Drive. These procedures assume that the system has been set-up
according to the instructions contained in Chapter 2, System Installa-
t ion.

Eilhqq! Bfgsrqq cqrlri{ge.

To power-up the system without a Program Cartri-dge requires only that
the system be connected to all devices co.rrectly, and the System Pow-
er-ON switch is set to ON. After a few seconds, the screen will dis-
play the 'ATARI COMPUTER - MEMO PAD' logo. The Memo Pad Logo indi-
cates that the system has run a self-test, with no failuresr âfld is
ready to accept information from the Keyboard.

With Pggg"Eglg CarLridgg.

To power-up the system with the Program Cartridge installed, requires
only that the system be connected to all devices correctly, and the
System power-ON switch is set to ON. After a few seconds, the screen
riff display a prompt depending upon the Program Cartridger ie., the
BASIC Cartridge prompts you wj-th a 'READY' written on the screen.
Some program Cartridges rnight require you to press the START key or
Ioad a piogram from the Program Cassette Recorder. The screen display
will prompt you with the correct action for you to take'
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Before 'loading' the program contained on the Program Cartridge the
Console Operating Systemr contaj.ned in ROI{, has already run a self
test and found the system to be operating properly.

Anytime the Cartridge Door is ratsed to change the Program Cartridge
or add/remove a cartridger the system Interlock switch shuts off power
to the Console. The pohrer automatically returns when the door is
shut, and the system repeats the pov/er-up sequence (in the process
clearing all information stored in RAM Memory).

3.2.2 System Power-Up with Disk Drive

The system povver-up sequence with an attache<l Floppy Disk Drive
requires more attentj.on to following the exact sequence of instruc-
tions. The followi.ng procedures assume that the system has been con-
nected according to the instructions outlined in ChapLer 2,
I ns tal lation.

Proceed as follows:

System

1.

2.

3.

4.

Connect the system devices according
in Chapter 2.

Power-up the peripheral devices according
their respective Operators Manuals.

When the Busy
File Manager)
door.

to the instructions outlined

to the instructions in

Light turns oFF, insert the Master Diskette (Dlsk
into the Floppy Disk Drive no. L' and close disk

5.

6.

If applicable insert the Program
and close Cartridge door.

Cartridge in the Cartridge slotr

Set the System Power switch to ON. The system
'boots' the program from the Master Diskette.

automatically

The prompt that appears on the screen wj-I1 depend upon the Program
Cartridge or lack of Program Cartridge. The BASIC Program Car-
tridge will display the 'READY' prompt. Entering 'DoS' on the
Keyboard will display the Disk Operatj.ng System Menu.

once the Disk Fj.Ie Manager has been read from the Master Disketter
the Master Diskette can be removed from the Floppy Disk Drive.
The program noI^I resides in RAM memory.

3.3 KEYBOARD AND SCREEN EDITOR FUNCTIONS

The ATARI Personal Computer Keyboardr see Figure 3-1, closely resem-
bles an ordlnary typewriterr but has been designed with additional
flexibility to provide the ATARI user with the most efficient set of
symbols for each Computer Console application; In addition, each key

7.
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has the capaci.ty to be redefined
Program Cartridge or program.

by instructions from an individual

The following paragraphs define the use and application of each of the
keys.

o puts the Keyboard in the
the use of the SHIFT key
characters. Pressing the
the aII uppercase mode.

LOGO The ATARI Logo key switches characters into
video. Press it again to go back to normal display.
The control key CTRL functions as a second type of

When depressed in conjunction with another key a com-
new set of graphics appears on the screen. Figure 3-2

EEEgBBEEEOBggffi@
Bg@trtrEOgOtrtr5g@
lETAtrtrtrOtrOEtrEBgB
IilAEOtrtrtr@EEA@E

Figure 3-1 The ATARI Keyboard

CAPS,/LOWR - Pressing this key oDCêr
uppercase,/Iowercase mode, requiring
to get uppercase letters and special
key once againr puts the Keyboard in

ATARI
i nverse

CTRL -
shift.
p letely

SHIFT - Pressing either of the SHIFT keys and holding it down
(while in the lowercase mode) while pressing another key wiII
produce the upper case letters or the character shown on the
upper half of the keytop on the actual keyboard. Figure 3-4
shows the characters that will be produced by the SHIFT and
key combination.
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shows what the
produce on the

combination
s creen.

of the CTRL key and other keys will

cle lrrrrlrlllllllr
STOPS DISPTAY . PRTSS AC
ÏORISTARTDSPAY 

AN I E EI il tr EI TI ET E il EI I I @
CT
RING BUZ

T
ztR

ctDtilBEBEggBrll
EgEIgDI}EIFIBtrII@

Figure 3-2. Special Graphics Using the CTRL Key

ESC The ESC (escape) key
ments and prints a graphj-c
Figure 3-3 shows what the
other keys displays on the

disables the cursor control move-
character on the screen instead.

combination of the ESC key and
screen.

o

BREAK - The BREAK key interrupts the computer while it j-s busy
following instructions.

RETURN The RETURN key has three functions. First, if moves
the cursor to the left margin and down one line on the screen.
Second, RETURN marks the end of a logical line for the com-
puter. Thirdr RETURN activates the computer. The specific
action taken depends on the software.

CLR-SET-TAB - This key operates much like the TAB key on a
regular typewriter. SHIFT and CLR-SET-TAB set a TAB stop at
the cursor position. CTRL and CLR-SET-TAB clear the TAB stop
under the cursor. CLR-SET-TAB by itself spaces the cursor
over to the next TAB stop. This key operates on logical lines
so you can tab at any position up to the 116 th character.
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PU:

E
B

5n
PUSH SIMUTTANIOUSL

CTE
CTg
CTB
CTE
CTg
PUSH SIMUTTANEOUST

ETB
CT93fB
Eg
CT 5N
E5n
CTE

DO THIS

PUSH

E
E
E
PUSH

E
E
E
E
E
PUSHg
E
E
E
E
Eg

Figure 3-3. Special Graphics Using the ESc Key

SEE THIS
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IrI3g33t9I3g95l
3tr@trEEOOOOOSt@
ItrgOtrEOOEtrETf IEAAgOtrO@33318

Figure 3-4. SHIFT Keyboard and Key Combination

sggging rgtqÇ.!of'q.

o SHIFT CLEAR or CTRL CLEAR - When held down simultaneously
erases all characters on the screen and moves the cursor to
the home position at the upper Ieft corner of the screerr.

S c reen

CTRL and the UP arrow, DOWN arrow, RIGHT arror4/, LEFT arro\^/ -
These cursor control functions move the cursor on the screen
in the direction shown by the arrows on the keytops. When you
move the cursor over a letter, that letter is shown in inverse
video on the screen. V,Ihen you move the cursor a\^/ay f rom it
using the cursor controls the letter is unchanged. If you put
the cursor over a character and then push another character
key, the new character will replace the one previously shown.

SHIFT and INSERT - This combination of keys creates a space
fr:r a nev/ Iine by moving the logical line containing the cur-
sor. ar:d aII lines below it down one line. The information on
the bottom I ine r: f the sc reen that is pushed of f witl !:e lost.

CTRL and INSERT - This combination of keys creates a space for
a new character by rnoving the character under the clrrsor to
the right. The rest of the line also shifts to the right.
The cursor remains on the space which is now available for the
neh/ character.
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DELETE BACK S This key erases
moves back one space at a time.
I ength .

SHIFT and DELETE BACK S - This
whoLe Iogical line. If there
they will aII move up one Iine
bottom of the screen.

CTRL and DELETE BACK S - This
under the cursor by moving aII
the cursor one space to the Ie

combination of keys
are lines below the
Ieaving a nel^/ blank

each character
The whole line

as the cursor
stays the same

removes one
deleted Iine
Iine at the

combination erases the cttaracter
the characters to the right of

ft. The line becomes shorter.

3. 4 PROGRAM CARTRIDGE SYSTEI'I KEYS

The four keys to the right of the Keyboard allow the operator to
select different starting positions within a Program Cartridge. Each
starÈing position is the beginning of a game or application stored
within a single Program Cartridge.

push SYSTEM RESET to stop the computer and restart from the beginning
of a Program Cartridge. Push SELECT to see the initial screen at the
beginning of the next game or application. Push OPTION to choose
among the variations possible within a game or application. After you
have made your choices with the SELECT and OPTION keysr push START to
begin the action

3.5 OPERATION OF HAND CONTROLLERS

Many of the Program Cartridges avail-able from ATARI use the Hand Con-
trollers to move images on the display screen. AII hand controllers
are identical and can plug into any of the Controller jacks on the
front of the Consoles. Each Hand Controller has one button and eight
possible stick positions. The 'stick' or 'paddle' can be moved in a

360 degree circle and can be used by the program to position the
screen.

3.6 ATARI 4IO PROGRAM CASSEÎTE RECORDER

The ATARI 4I0 Program Cassette Recorder resembles an ordinary audio
cassette tape recorder. Its playback and recording levels have been
permanently set at the correct volume for use wj-th the ATARI Personal
Computers. Set up the 410 Program Cassette Recorder according to the
instructions contained in Chapter 2' System Installation'

3.6.1 Operation of the Program Recorder

The following steps explain the use of each of the control keys on the
program recorder.
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Press STOP EJECT
cassette.

to open the cassette door and disengage the

Insert a cassette into the aperaturer
toward you and close door.

with the tape surface

Press REWIND to move to the beginning of the tape (the tape
wiII stop automatically at end of taper press STOP EJECT once
to disengage REvTIND) .

Press the tape CCUNTER reset button until the counter shows
000. As the tape advances, this counter will show the approx-
imate Iocation on the cassette tape. Use thj.s number to find
programs stored in the middle of the tape. Before storing a
program beyond the begJ.nning of a taper not€ the counter num-
ber for later reference.

Press ADVANCE to move tape forward to the location of a pro-
gram (indicated by the Tape Counter) if necessary, then press
STOP EJECT.

Press PLAY to ready the recorde r for starting s ignal f r:om com-
p uter.

NOTE

Do not press the ADVANCE key while rewindi.ng
the cassette tape, also do not press the REWIND

key while advancing tape, either action wiIl
stretch the casette tape.

3.6.2 Transfer a Program to Cassette Tape

The following steps detail the procedures required to transfer pro-
grams from the Computer Console RAM memory to the Program Recorder
cassette tape ' (Refer to the BASIC Reference Manual for additional
command information) :

l. Insert a blank cassette tape into the Program Recorder \,sith the
recording surface toward you and the label so that it can be read.
(Side one of the cassette tape will now be recorded orlr to record
on side two of the cassette taper turn tape over and reinsert) .

2. Press REWIND and wait until the tape stops.

Press the Tape Counter Reset button until it reads 000.

3. Press STOP E.fEcT once (not hard enough to e ject tape)

On the Computer Consol-e Keyboard type: CSAVE, RETURN. You wiIl
hear two beeps.

simultaneously on the Program Cassette

3-8

Press RECORD and PLAY
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7.

Recorder. Now press RETURN on the keyboard again. A series of
tones indicates that the Program Recorder is under control of the
Computer. The Prognam Recorder will erase the beginning of the
tape surface for approximately eighteen secondsr ênd copy the pro-
gram from RAM onto the cassette tape, then stop.

To record more than one program on a cassette tape repeat steps 5

and 6 until aII programs are recorded. Be sure to record the
starting tape counter number for each of the programs recorded-

It is good
cassette tape

Press STOP EJECT

NOTE

programming technique to create a backup
for each of your recorded cassette tapes.

on the Program Recorder.

3.6.3 Transfer a Program from Tape to Computer

o

The following steps detail the procedures required
gram recorded on a cassette tape to the RAM memory
soIe.

Insert the prerecorded cassette tape into the
with the recording surface toward the front and
it can be read.

Press PLAY on the Program Recorder
board. A series of tones from
program is being transferred.

When the tape stops, the program
cassette tape to the computer"

9. Press STOP EJECT on the Program Recorder

to transfer a pro-
of a Computer Con-

Program Recorder
the label so that

. Then press RETURN on the key-
the computer indicates that the

has been transferred from the

l.

2.

3.

4.

7.

8.

5.

6.

Press REWIND and wait until the tape stops.

Press STOP EJECT once (not hard enough to eject cassette) .

Press the Tape Counter Reset button unt.il it reads 000.

Use the ADVANCE key to position the cassette tape at the beginning
of the stored program (refer to record you made in step 7, above) .

On the Computer Console keyboard type:
You will hear one beep.

CLOAD and press RETURN.
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CHAPTER 5 - MAÏNTENANCE

5. 1 INTRODUCTION

The following paragraphs provide instructions on the proper care and
maintenance of the 400/800 Consoles. Included wiII be a section on
preventive maintenahcêe covering normal cleaning and inspectioni a
section on troubleshooting the 400,/800 Consoles to detect an error
causing component; and a section containing disassembly and assembly
instructions.

NOTE

Printed circuit boards containing integrated circuits
can be damaged by static charges in their plastic pack-
aging or by handling in normal work environments. It
is necessary to establish a static free work station.
A work station for assembling static-sensitive materi-
aIs should consist of an anti-stat poly table cover
that is grounded to the metal on the table. In addi-
t ion' the worker at the station should also be
groundedr with a wrist strapr to the metal portion of
the table. Note that the wrist grounding straps affect
only the body of the service personr Dot the clothing.
Therefore r short sleeves are preferred. If long
s leeves are \r/orn, they should be covered by an anti-
stat gauntlet.

On stati.c-sensitive work surfacêsr all pJ-astics except
anti-static ones should be forbidden. Vinyl or mylar
shop carri.ers putled f rom a stack and laid casual-ly on
a board can destroy it. Styene desoldering devices
generate large static charges, pârticularly when trig-
gered. Practically all plastic and plastic related
materials generate tremendous charges and should not be
permi.tted in the same room where static sensitive
devices are being assembled or stored.

5.2 PREVENTIVE MAINTENANCE

Preventive maintenance on both the 400 and 800 Computer Consoles con-
sists of maintaining a dust free environment for the Consoles when not
being used (wrapped in packaging material) and cleaning and Lubricat-
ing the printed circuit board (PCB) contacts-

Many of the troubles encountered with both the 400 and 800 Consoles
conêist of loose or corroded contacts on both the CPU and memory (ROM

and RAM) printed circuit boards.
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5.2.I PCB Contact Cleaning and Lubrication

The following steps detail the procedures requi.red to clean and lubri-
cate the PCB contacts on the CPU and memory PCBs once they have been
removed from the motherboard. Refer to paragraphs 5.5 and 5.6 for
disassembly instructions and paragraphs 5.7 and 5.8 for assembly
instructions.

Toels Rgguiqed

o Board Cleaning Brush
o Lubriplate (PS-ES Lubricant)
o ZEP Safety Solvent or Isopropyl Al-cohoI
o Dust Free Cloth
o Acid Brush

P!sg€dure

1. Inspect the PCB contacts for flux, dirt" foriegn material and
deeply serated contact fingers.

2. Moisten the dust free cloth in the ZEP solvent and clean the fin-
ger contacts on the PCB' ensure that both sides of the contacts
are clean of residual lubricant.

I{OTE

Avoid touching the contacts on the PCB after eleaning.

3. If corrosion or residue remains on the contacts it will be neces-
sary to clean the contacts further using the board cleaninq brush.
The proper procedure is as follows:

o After moistening the board cleani-ng brush with zEP cleaning
solvent firmly brush the contacts on the PCB, four to six
strokes will do. Care must be taken to avoid contact between
the brush and any other portion of the printed circuit board.

o Again clean the finger contacts of the PCB with the dust-free
c loth.

4. Dip acid brush in lubrj-plate.

5. Apply even coatJ-ng of lubriplate to contact fingers on both sides
of PCB. The coating of lubriplate should be thick enough to
obscure visibitity of contact fingers. Avoid spreading lubriplate
on areas other than the contact fingers.

6. The printed circuit board is noh/ ready to be firmly seated back in
the Console motherboard.
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5.2.2 Visually Inspecting the Computer Consoles

As part of the preventive maintenance procedures visually inspect the
Computer Consoles for damage and abuse.

Inspect the Controller jacks and Peripheral jacks for broken or
bent pins.

Cheek RF cable for cracks in the insulation
a reas .

I.

2.

3.

4.

open Cartridge Door and check cover closed
a smalt blade screwdriver press the plunger
and observe return to normal position.

Inspect Cartridge slot for forei.gn objects

or bare (pinched)

Interlock switch. With
down. Release plunger

or damage.

5. Inspect power jack for bent or damaged pin.

If any damage is found repair the defective unit according Èo the
instructions outlined in the disassembly and assembly paragraphs of
this chapter.

5. 3 SYSTEM CHSCK-OUT

The following paragraphs detail the standard check-out procedures used
to determine the operational status of the 400/800 Computer Consoles.
Refer to Figure 5-I, System Check-Out Flowchartr which depicts the
typicat paths followed by a service person. Figure 5-1 can be used as
a guide in interpreting maintenance on the 400/800 Computer Consoles.

5. 3. I Memo Pad Test

This test is performed everytime the 400,/800 Computer Console is
either powered up (turned ON) or when the System Reset switeh is
depressed. This is a Console Self-Test contained in the Operating
System ( f 0K ROM) o f the 4 00,/ 80 0 Computer Consoles.

After the Power ON,/OFF switch is set to ON, the Operating System per-
forms a self-test and displays the 'ATARI COMPUTER - MEMO PAD' Lo9o to
indicate a passing condi-tion. If the system fails to respond with the
correct indicationa f,êpeat the System Power-Up sequence for a second
timea refêr to Chapter 2 for instructions. If the system still fails
to display the Memo Pad Logo or if the screen displays any of the fo}-
lowing systomsr rêfer to paragraph 5.4, Troubleshootingr for instruc-
t ions .

o Green Screen

o Black Screen (Power Indicator ON)
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Figure 5-1. System Cheek-Out Flowchart
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o Power Indicator NOT ON.

\--l o Random Characters appear on Screen

o Character begins scrolling across Screen

o Unit 'Locks-Up'. Memo Pad Logo does not appear, Screen cor-
rect color shade (not greenr rrot btack) .

If the system displays the correct l4emo Pad Logo and appears correct
according to the preceeding criteriae cootinue to the Shock Test.

5.3.2 Shock Test

The Shock Test is intended to verify the correct seati.ng of RAM, ROM
and CPU PCBs in the motherboard. If incorrectly seated the system
could act irratically.

This test is to be run af ter success fully compteting the lrlemo Pad
Test.

NOTE

Ensure that no Program Cartridge is in the cartridge
slot. This can give you invalid failure indications.

Proceed as Follows:

I. With System Power switch ON" fift Console unit approximately two
to three inches above the table.

2. Release Console unitr âllowi.ng it to free fall to the table.

3. Repeat steps 1 and 2i three times observing the television screen
for any of the failure condit,i.ons l-ist.ed below. If failure indi-
cations do occurr sêt the System Power ON,/OFF switch to OFFr ând
refer to paragraph 5.4, Troubleshootingr for instructions.

o Green Screen
o Random characters appear on Screen
o Screen changes color

If the system displays none of the preceeding faultse continue to the
Picture Quality Test.

5.3.3 Picture Quality Test

The picture euality Test is a visual inspection of the television
screen to determine picture quality. Adjust the fine tuning on the
televi.sion screen (aulomatic fine tuning must be OFF) for channel 2 or
3. whichever channel the Console is switched.
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Observe the television scrêênr in the Memo Pad mode" for any of the
f oJ- lowing conditions :

o He rri-ngbone patte rn

o Snowy Picture

o Picture blurred

o Vùhite dot patterns on screenp usually appear as vertical dot-
ted lines.

If any of the preeeeding conditions are observedr refer to paragraph
5.4, Troubleshooting.

5. 3. 4 Keyboard Test

This test verifles the proper operation of the system Keyboard. To
conduct this testr the preceeding testsr Memo Pad Test and Shock Testr
should have been successfully run and the system should be displaying
the Memo Pad Logo.

The following steps constitute the Keyboard Test:

l. Type each of the character keys and observe their correct display
on the television screen.

2. Press the RETURN and BREAK keys observing the carriage return and
line feed.

3. Press the TAB key observing the cursor advancing ten (fO1 spaces.

4. Press the 'ESC' k"y twice to display 'Ec' on the tetevision
s creen .

5. Press the spacebar to move cursor right one space.

6. Press 'DELETE /BACK S' to move cursor left one space.

7. Press 'CAPS,/LOWER'r then type alphabet to display lower case
alphabet on television screen.

8. Hold 'SHIFT' k"y down and press any alphabet character to display
upper case alphabet character on television screen.

9. Press the inverse video key (key with ATARI togo) then type any
eharacter to check i.nverse video feature.

10" Hold down'CTRL' (Control) key and press'='key and observe that
the cursor moves down on the television screen. Use the 'CTRL'
key and the cursor control keys to move the cursorr upr right and
left.
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11. Press the 'SYSTEM RESET' k"Y to
display the Memo Pad Logo.

If any of the above keyboard tests fa
leshooting. If the system di.splays
continue to the Stand Alone Test.

clear the television screen and

if refer to paragraph 5.4, Troub-
none of the preceeding faultsr

5.3.5 Stand Alone Test (Diagnostic)

The Stand Alone Test uses ATARI supplied diagnostic software (Program
Cartridge) to check system operation and integrity. Complete all of
the previous individual System Check-Out tests before preceeding with
the Stand Alone Test. Complete the entire Stand Alone Test; Iogging
all failure conditions, before attempting to repair any failure.
Refer to paragraph 5.4, Troubleshootingr for the correct procedure to
repair any detected failure.

special lools Rgguired (3e-ter !o E iggge 5.-Z)

o Stand Alone Test Program Cartridge

o Controller Port JumPer AssemblY

o Peripherat Port JumPer AssemblY

Screwdriverr flat-blade no. I

Test Procedures:

I. Set System Power ON,/OFF switch to oFF .

2. Open Program Cartridge door and insert Stand AIone Test Program
Càrtridge in left cartridge slot (800 Console only, 400 Console
onty has one cartridge slot). Close Program Cartridge door.

3. plug the peripheral Port Jumper Assembly into the side peripheral
port.

4. plug the Controller Port Jumper Assembly lnto the front controller
por ts .

5. Set the System Power switch to ON. The diagnostic program con-
tained in the program Cartridge will be executed and the diagnos-
tic screen display will appear. If the Console fails to execute
the diagnostic program and di-splays a System Error and a buzzet
soundsr turn the System Power switch to OFF and reinsert the Pro-
gram Cartridge. Repeat System Power-Up, Lf the Console fails to
execute the diagnostic program after three atternpts refer to para-
graph 5 . 4, Troubleshorrting r for f urther instructions .

Each diagnostic test contained
selected by a 'command letter'.

on the Program Cartridge is
The following is a list of the
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DIAGNOSTIC
PROCRAM CARTRIDCE

PERIPHERAT PORT
TEST CONNECTOR

W

HAND CONTROLLER fACK
TEST CONNECTOR

Test Special Tools

5-8

Figure 5-2. Stand AIone
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'command letters

o D=DisplayOptions
p = pass,/Fail
E = Display Error Table
g = Single Run of Test
C = Continuous Run of Test

o

o

o

o

o

o

A

\f

c

R

P

T

Any Video Test

Graybar Test

Colorbar Test

RAM Test (Tests Up to 32K)

Port Test (Used in Conjunction with Port Jumpers)

Tone Test (+ Registers 8 Tones each)

each of the following testsr noting any errors thaProceed with
occur.

Display 9p-!ion

The test procedures and results can be
Option commands. To enter the commands
carriage return (or spacebar) to en'ter the
in the Display Option Mode the screen wi
test formatr either a PASS,/FAIL indication

varied by entering Display
you must first type 'D' and
Di-splay Option Mode. Once

1l prompt you to enter the
or an ERROR TABLE display.

either SINGLE

Enter:

P = PASS,/FAIL Indication
E = ERROR TABLE DiSPIAY

Next the screen wiII prompt you to enter the test moder
TEST or CONTINUOUS TESTING.

Enter:

S = SINGLE TEST
C = CONTINUOUS TESTING

These speciat options are only used with the RAM
Tests.

Memory and Port

vrQ_qo. rES!9

The video test consists of a series of three tests designed to check
video displayr Color adjustmentr and screen luminosity.

A = ANY VIDEO TEST
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1. Enter Command Letter 'A', carriage return (or spacebar).

2. Refer to Figure 5-3r for correct screen display.

o Check the V's in the upper right of the screen to be sure they
are not inverted.

o Observe if any of the vertical bars are misstng or apPear in a
different sequence than Fi-gure 5-3

Figure 5-3. Any Video Test Screen Display

G = GRAYBAR TEST

1. Enter Command Letter 'G', carriage return (or spacebar).

2. Refer to Figure 5-4 for screen display appropriate to thls test.

o Screen is dlvided into elght equal horizontal bars.

o The shading begins with the horizontal bar at the top of the
screen being black and increments gradually to the bottom
hortzontal bar being white. The top four horizontal bars can
be noticeably different in color shade than the bottom four
horizontal bars

a
a

ccc
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a
a

ccc

Figure 5-4. Graybar Test Screen Display

COLORBAR TES?\-
1. Enter Command Letter 'C', carriage return (or spacebar)

2. Refer to Figure 5-5 for the correct screen display for the Color
Bar Test.

o Between the top gray bar on the screen and the reference gray
bar near the bottom of the screen are fifteen color bars
developihg a rainbow effect.

o The color bars directly above and below the gray reference bar
should be identicalr both bars green tint.

3. If the color bars directly above and below the reference bar are
not identical proeeed with the Color Bar Adjustment procedures
that follow. If the color bars are identical then the Video Test
is complete and proceed to the RAM TEST.

c olorbtr aqiggl1ggq! P ro_qe{q!9

1. The 400 Console should remain powered-up and the Color Bar Test
entered.

2. The 800 ConsoLe must be powered down and the Cartridge Door assem-
bly removedr proceed as follows:
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3.

REFERENCE BAR SAME COLOR

Figure 5-5. Color Bar Test Screen Display

o Set System Power ON,/OFF switch to OFF.

o Open Cartridge Door

o Rotate Cartridge D'oor clamps to the outside

o Raise Cartridge Door assembly L/4 inch. then pull towards you
and }ift off

o Use smalI flat-blade screwdriver to depress Interlock swi.tch

o Set System Power ON,/OFF switch to ON

o InitiaLLze Color Bar test to display screen format

Turn the Console 180 degrees to provide access to the back of the
C onsole

4. Refer to Figure 5-6 for the 400 Consolel and to F
800 Console when performing the following steps.

o Insert a small (No. I) flat-blade screwdriver
adjustment tool into the plastic arating of
or into the access hole of the 800 Consolee
the variable res i.stor.

igure 5- 7 for the

or an electronic
the 400 ConsoIêr

until it contacts
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5.

Adjust the variable
identical.

resister until the two color bars are

Once adjustedl reassemble the 800 Console and proceed to the RAMTest. rf unable to adjust the coror bars refer to paragraph 5.4,Troubleshooting.

Figure 5-6.

COLOR BAR
AD.JUSTMENT HOLE

400 Console CoLor Adjustment

RAM TE ST

The RAM Test utilizes six different tests to verify the operation of
the RAM Memory boards. The RAM Test checks the RAM memory in 8K
blocks. The number of 8K blocks is entered as part of the command
sequence. If you enter a number indicating less memory than actually
installed the diagnostic program will only check the memory indicated.
A maximum of 32K of RAM memory can be checked. In order to check
additional memory it will be necessary to swap tested memory with
untested memory.

Before running the RAM Test it is necessary to determine the type of
display format and mode for the test. Default setting for the disp)-ay
format is a PASS,/FAIL indication. Default setting for the test mode
is a single test. RAM Memory boards should pass three complete series
of diagnostic tests before acceptance. Typically a RAIU Test is run as
fol lows :
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COLOR 8AR ADJUSTMENT
ACCESS HOLE

l.

2.

3.

4.

Figure 5-7.

Enter Command Letter
Display Options.

Enter Command Letter
play Error Table.

800 Console Color

'D'" carriage re

Ad j us tment

turn (or spacebar) I

'E' , carriage return (or spacebar) r to dis-

to enableEnter Command Letter 'C' , carriage return (or spacebar) e

continuous testing.

Enter Command Letter 'R'" carriage
RAM Tes!.

return (or spacebar) r to select

5. Enter number of 8K memory blocks; I = BK. ) - l6Kr I = 24Ki ! :
32Kr carriage return (or spacebar) .

In approximately ten seconds a matrix similiar to Figure 5-8 will be
displayed on the screen. In the lower four video lines on the scrêêrrr
outl-ined in reverse videor will appear the prompt RAM TESTr indicating
one complete test sequence. To continue testingr do nothing. To stop
the testf hit carriage return (or spacebar) and the testing wiII stop
at the completion of the present test.

Observe rows D and E for 'L' indicatorr signifying a RAM failure.
Also observe if the failure indication occurs in the same column each
test or if it moves about. If a failure does occur record the failing
location and rerun the RAM Test in its entirety making sure that the
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RAI{ 8K memory block
still exists refer to

Repeat the RAM Test
modules r i-n excêss of

sl.ze was
paragraph

for each
3 2K.

correctly specified.
5.4, Troubleshooting.

of the 8K or I 6K RAM

A

B

c

D

E

RAM TEST

RAM TEST

RAM TEST

I

F igure 5-8. RAM Test Matrix Screen Display

If the failure

memory boards or

3210

o000oooooooooooooooo
TEST

7654

oooooooooooooooooooo
RAM

PQ_BT rESq

This is a test of the
municate with the outs
the Peripheral port.

ability of the 400/
ide world through

800 Computer Consoles to com-
the Hand Controller ports and

Check to see that the Peripheral Port Jumper Assembly and the Control-
Ier Port Jumper Assembly are securely inserted in their respective
ports.

Before running the PORT Test it is necessary to determine the tyPe of
disptay format and test mode desired. Default setting for the display
format is a PASS,/FAII indication. Default setting for the test mode
is a single test. (If the Display options have already been changed
from the default settingsr ie.1 RAM Testr they need not be reestabl-
ished). Typically a PORT Test proceeds as follows:

1. Enter Command Letter 'D' , carri.age return (or spacebar) r to
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Display Options.

Enter Command Letter 'E' , carriage return (or spacebar) I
plây Error Table on screen.

to dis-

3.

4.

Enter Command Letter 'C', carriage return (or spacebar)p to initi-
ate continuous testing.

Enter Cornmand Letter 'P' , carriage return (or spacebar) r to initi-
ate PORT Test.

Almost immediately a maÈrix similiar !o Figure 5-9 will be displayed
on the screen. In the lower four video lines on the screene outlined
in reverse videor will appear the prompt PORT TESTI indicating one
complete test sequence. To continue testingr do nothing. To stop the
testr hit carriage retrrrn (or spacebar) and the testing will stop at
the completion of the present tesÈ.

The Error Table displayed should be all zeroesr if a one (1) appears
in any portion of the matrix an error condition exi.sts. Record the
error location and refer to paragraph 5.4, Troubleshooting.

NOTE

A blinking one (f) in position A-5 of the Error Table
may not signify an error condition. A software error
exists in the Stand Alone Test Program. The signal in
question is the motor control line and will be more
thoroughly Èested in the Program Cassette Recorder
Test.

TONE TEST

The TONE Test checks the sound generation circuits of the Consoles and
each of the four sound registers for tone and volume control. The
volume on the television set should be set in the middle of the range
for this test. The TONE Test must be run in its entirety for each of
the four sound registers.

Proceed as follows:

1.

2.

Enter Command Letter
ate TONE Test.

Enter sound regi.ster
the screen display.

'T' , carriage return (or spacebar) I to initi-

number ( f to 4 ) to be tested when prompted by

Eight tones are generated in successionr starting with the highest
pitch down to the lowest. The firs! three tones are very high fre-
quencies and may be inaudible to some people. Each tone starts at
maximum volume and 'fades' to minimum volume.

The complete TONE Testr steps I and 21 should be run for each of the
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Figure 5-9.

four sound regi.sters.

PORT Test Error Table Screen Display

5.4 TROUBLESHOOTING GUIDE

Th9 following table provldes a list of possible faitures at differentpoints in the por'ver-up sequence and preceeding test procedures. Thetable witl tist the failurer probable cause and the appropriate testprocedure to isolate the problem to a printed circuit board or inte-grated circuit
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De s cription

MEMO PAD TEST

o Green Screen
o Black Screen
o Random Characters on Screen
o Unit Locks UP

o Characters begin scrolling
across screen

VISUAL INSPECTION

Damaged or Bent Pins

Cover CIosed switch will
not work proPerIY

RF Cable cut or badlY
Damaged

Bare or pinched area
on RF Cable

KEYBOARD TEST

o Key depressed not disPIaYed
o Key dePressed not same key

that appears on screen
o Characters begin scrolling

across screen

5-18 System Service Manual

Table 5-1. Troubleshooting Guide

Pos sible
Fa il ure

Loose or D irty
Contacts with
RAM or CPU BOArd

Motherboard

Replace Damaged
Board

Plunger or
Power Supply

Replace RF
Cable

Replace RF
Cable

Motherboard
or

Keyboard

Test
Proc ed ure

z

Replace
Immediately

Replace
when unit
Disa ssembled



Table 5-1. Troubleshooting Guide (Continued)

Des cr iption

STAND ALONE TEST

o System Error
(Can not power-up
with Stand Alone Test
Cartridge lnserted)

o t-ails Any Video Test
o Fails Color Bar Test
o Fails Gray Bar Test

o Fails PORT Test

o Fails RAM Test

o Fails TONE Test

PICTURE QUALITY TEST

o Herringbone screen

o Snowy picture or no Picture

o Blurred picture

o White dot pattern on screen
(usualty vertical pattern)

o Picture upside-down
when running programmed
software. (Program Cartridge)

ATARI Personal Computers 5-1 9

Pos s ibte
Fa i.l ure

Cartridge Guide
RAM Memory
Board

CPU Board

Motherboard

RAM Memory
Board

Motherboard

Power Supply

RF Cable

Power Supply

RAM Memory
Board

CPU board

Test
Procedure

3

3

3

2

2

2

2



Table 5-1. Troubleshooting Guide (Continued)

Description Pos s ib Ie
Failrrre

Motherboard
needs Engr.
fixe see para.

CPU Board

Tesl:
Proceilure

Power Supply'c Power LED not ON anci no
p icture

Screen oscillation when
using Paddle Controllers

o wi.lt not perforrn math
ca 1 culations

I
l

i2
I
I
I
I

5.4.I Troubleshooting -- Procedure Number One

This tror:bleshooting procedure is intended to be followed when the
Console System fails to power-up correctly. Symptoms include Green
Screenl Black Screenl Random Characters olr Screene or Unit Lock-Up.

This procedure assumes that the System Power ON LED is lit and the
screeia exhibits some symptom of Console control . If these two concli-
tions do not exist proceed t.o Troubleshooting -- Procedure Number Two.

Proceed with the following steps to troubleshoot the systern:

t. Disassemble the Coirsole using the instructions outlined in para-
graph 5.5 for the 400 Consoler and paragraph 5.6 for the 800 Con-
sole.

Clean the RAM Memory PCB and CPU PCB contact fingers per the
instructions outlined in paragraph 5.2.1r PCB Contact Cleaning and
Lubrication.

Assemble the individual boards to operate the system out of the
castingr see Figures 5-10 and 5-11. Refer to paragraphs 5.7 and
5.8 f or assernbly instructions . Plug low voltage pohrer adapter

2.

3.
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4.

into the System Power jack.

Perform System Check-Oute refer to paragraph 5.3.

NOTE

Television screen interference is normal when the sys-
tem is operated without the alumi.num casting.

If the system will not power-up properlye proceed to TroubLeshoot-
ing Procedure Number Two.

Figure 5-10. 400 Consoler Assembled I{ithout Casting

5.4.2 Troubleshooting -- Procedure Number Two

This procedure in conjunction with Table 5-1" Troubleshooting Guider
is used to isolate the failure to a specific printed circuit board.
Table 5-I" provides the most probable failing PCB for the described
problem. This procedure will help isolate the failing PCB if the sug-
gested faulty PCB is not the problem.

Proceed with the following steps to isolate the faulty PCB:

l. Disassemble the Console using the instructions outlined in

5.
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2.

3.

Figure 5-11. 800 Consoler Assembled Without Casting

paragraph 5.5 for the 400 Consoler ând paragraph 5.6 for the 800
Console.

Clean the RAM llemory PCB and CPU PcB contact fingers per the
instructions outtined in paragraph 5.2.Li PCB Contact Cleaning and
Lubrication.

Assemble the individual boards to operate the system out of the
castinge see Figures 5-I0 and 5-11 Refer to paragraphs 5.7 and
5.8 for assembly instructions. PIug low voltage power adapter
into the System Power jack.

4. Perform System Check-outr refer to paragraph 5.
this point if the system fails System Check-out.

The followi-ng is a list of guidelines to aid in the
faulty printed cireuit boards:

3. Continue from

troubleshooting of

sy stem

s ys tem

tuting

vari fy

o Use only known good spares for substitution.
o After each printed circuit board is substitutede retest

to determine if the problem has been corrected.
o Leave the substituted printed cireuit board in the

until the defective part is identified.
o Ensure that the System Power is OFF before substi

printed circuit boards.
o Place defective part back into system and recheek to
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5.

6.

failure detection.

Replace the pri.nted circuit board tisted in the Possible Failure
column of Table 5-1r and run Systern Check-Out to determine if the
problem still exists.

If the problem is corrected by replaci.ng the suggested printed circuit
board refer to paragraph 5.4.41 Integrated Circuit Replacement Proee-
dures. If the probl-em has not been eliminatede leave the substituted
board in the systemr identify the removed board for future rep1-ace-
mentr and proeeed to step 6.

use the following repl-acement sequence to '"6o9-gun' the problem
if the suggested failing printed cireuit board did not eliminate
the problem.

o Power Supp1y Printed Circuit Board
o CPU Printed Circult Board
o RAM Memory Board
o ROM Operating System Board (800 System only)
o Motherboard
o Keyboard

ïf the problem i.s corrected by replacing the suggested printed clrcuit
board refer to paragraph 5.4.4r Integrated Circuit Replacement Proce-
dures. If the problem has not been eliminatedr leave the substituted
board in the systemr ldentify the removed board for future replace-
ment" and proceed to the next suggested replacement board.

5.4.3 Troubleshooting -- Procedure Number Three

This paragraph descri.bes the procedures required to correct 'poor'
picture quality. Poor ptcture quality is usally a result of a damaged
RF Cablee defective power supply or motherboard. If the Aluminum
Casting has been removed lt is necessary that i.t be replaced for this
testl refer to paragraphs 5.7 and 5.8 for the correet replacement pro-
cedures.

REPLACE RF CABLE

Remove top cover per Disassembly instructionsr refer to paragraphs
5.5 and 5.6.

Unplug the RF Cab1e from the Power Supply jack and the TV Switch
Box.

3. Plug spare RF Cable i.n Power Supply jack and the TV Swi.tch Box.

4. Perform System Check-Out procedurêr paragraph 5.3" to determine if
problem has been corrected.

If replacing the RF Cable has corrected the problemr i.nstall the new

1.

z-
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RF Cable aceording to the instruetions outlined in
5. 8 . I f the RF Cable was not the probleinr leave
Cabl-e in the systern" tag the existing RF Cable for
and proceed to Power Supply Replacement-

POWER SUPPLY REPLACEMENT

paragraphs 5"7 and
the substituted RF

future replacementr

l"

2.

Remove Power Supply from the systern using procedures outlined in
paragraphs 5.5 and 5.6. If it was necessary to remove the Key-
board during the removal of the Power Supply reinstall the Key-
board before replacing the Power Supply.

rnstall new P')wer srlppiy in the system
in paragraphs 5.7 and 5.8.

using procedures outlined

Run the System Check-Out procedr:res to determine if
stitl existsr r€fer to paragraph 5.3.

the problem

4. If the problem has been elirninatedr leave the substituted Power
Supp1y in the systeme xêcohnect the original RF Cable and run the
System Check-Out procedures again to deterrnine if the problem has
been entirely corrected-

If replacing the Power Suppiy did not correct the ".ooor" picture qual-
ity problemr refer to Troubleshooting Procedure Number Tr"ro.

5.4.4 Integrated Circuit Replacement Proeedures

The results recorded di:.rirrg tl're Systern Check-Out procedures can pin-
point a failing integqated circuit on a printed circuit br>ard. Indi-
cations from the System Check-Out can point to failing integrated cir-
cuits on three u*pârat* printed circuit boards" the motherboardr the
CpU pCB, and the RAM Memory PCB. Previous Troubleshooting paragraphs;
procedures One. T-\Àror and Three have already isolated a faili.ng printed
cireui.t board. The following paragraphs will provide additional
information to isolate the faiting integraLed circuit (Chips).

RAM MEMORY BOARD

3.

The test results and chip replacement
either the 8K or 16K RAM i"lemory boards.
8K board and 16K board will be the same
with 16K chiPs.

procedures are the same for
chip replacement for l:oth the

" all boards will be repaired

This procedure assumes tirat the RAM Memory board has already been
cleaned and lubricatecl acc<>rding to the procedures outlined in para-
graph 5.2.1. If this has not been done" do so at this time" and rerun
the Syst.ern Check-Out Èo verify a failing RAM Memory board.

Before beginning to replace chipsr check both 74LSl58 ehips (!591 and
2"504) to-ensure that they are identicalr refer to Figures 5-12 and
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5-I3 for reference:

o Same Date Codes
o Same Ma'nufacturer

Figure 5-L2. RAM Memory

Review the notes you made during the
test indicate which RAM chip was fail

Board Loeationsr 8K

RAl,l TESTr xows D and E of the
ing during the test" fgr example:

543210

000000
000000

5 2507 2509 2508 z5t0 z51l z5L2

Memory Bits

Row D

Row E

Replace Chip

10
00

2506 250

The above example would indicate that ehip 2505 is failing the RAM
Test and should be replaced. Before replacing any chips on the RAM
Memory board the following troubleshooting hints should be read.

o !{hen a failed RAM Memory board exhibits constantly changing
failures the demultiplexing chips (2503i 2504') are probably
defective. Both chips must be the same manufacturer and the
same date.

[ [[!n[û[ [ n ![[[n n [[[[[[
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Figure 5-13, RAM t'lemory Board Locatlonsr l6K

!,lhen a f ailed RÀM tvlemory board exhibtts a 'Solld' failure (ttre
fai.Iure does not change when the unit is tested in the contln-
uous mode) n probably t,hat, particular RAM chtp is defective.
(Second choicer the Data Buffer chip I 2502) .

o If the test fatls at address hextdecimal 4000 (Rows B and C

0100 0000 0000 0000) and the data read back ts hexidectmal 40
(Rows D and E 0100 0000) r the same as the high order address
bytee the board under test ls probably never being enabled.
The Board Select chipr Z50tr could be defective.

If the RAIr{ Memory board being tested crashes the system (Green
Sereen) probably the Data Buffer chipc 25021 is defective.
Second choicer Board Se1ect chip c Z50lr as this also handles
the refresh slgnal.

o Use only known good chips and leave substituted chips in the
printed ci.rcuit board until the fai.ling chip ls identtf ied.

o Test printed circuit board ln system after each chip
replaced to determine if fail-ure cont!,nues.

1S

Before a chip Ls changed or a board is
to,/from the systemr pohrex the system down.

cPU Printed c!fq.gi! P.gÀ{Jl

o added or removed
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TJt. çPU, printed circuit board contains seven chips that provide the-bralns- of the systemj see Figure 5-14 Each of the chips is
explained brieflyr to enable selecting the correct chip to replace.
If the selection of a chip does not correct the probleml then replace
the chips in the order that they are presented.

n
-{
'!..

{.,
ato
it
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,'D
(ra
o

lt ,z
?()."

!2-

(,
o
a,

EI H
LJE

til
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Figure 5-14. CPU Printed Circuit Boardr Locations

A303 This is the 65028 }4icroprocessing Unit.

A301 - This is the CTIA chip" which is used to generate all
vl.deo and sync s ignals f or the televi.s ion screen.

The PORT Test indicates a defective CTIA chip by displaying a
'L' in Row F" any position.

A302 - This is the ANTIC chip" which is used for both control
of the CTIA and refresh operations on the dynamic RAM memory.

23031 2304 - These are 74L5244 chips used as one direction
tri-state buffer for MPU address lines.

2302 This is a 7474 chip used to generate phase I and 2

clocks as well as processing HALT commands.

z30l This is a 74L502 chip used to help in the generation of

o

o

o
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t]le phase 1 and 2 clocks, helps with the processing of HALT commands and
Read/Write signals.

o Use only known gaod chips and leave substituted chips in the printed
circuit board until the failing chip is identified.

o Test printed circuit board in system after each chip is replaced to
determine if failure continues.

o Before a chip is changed or a board is added to or removed from the
system, power the system down.

5.4. 5 Motherboards

The 400 and 800 Motherboards contains several integrated circuits with many
diverse functions. Each of the integrated circuits is explained briefly, to
let you choose the_ correct chip to replace. If the rephlement of a c-t ip
does not correct the problem, then replace the chips in the order thatihey
are presented. Refer to Figures 5-1S and 5-16.

400 Motherboard

4101 - Used to control POT lines, audio signal, keyboard
inforrnation lines as well as printer and floppy control rines
(POKEY chip).

The PORT Test indicates a defective POKEY chip by displaying a '1'in Rows G, H, I, or J in any position

4102 - used to control joystick lines, and program cassette
Recorder control lines (PIA chip).

The PORT Test indicates a PIA chip by dispraying a,trin Rows A,B, C, D, or E in any position.

ZL02 - Used to receive data from POKEy chip, translate the
inforxration and send it to the keyboard

zr0l - used to receive data from the keyboard, translate the
infornation, and send it to the POKEY chip.

ZLM - Used to decode RASTIME and R/W Late signals.

A1L1 - used as buffers for video and lum lines. AIso part of theo
Power ON Reset Circuit.

ZLAS, 2015 - Used to decode

4103, 4104, 4105 - Used to

Memory Map for computer.

hold Operating System and some BASICo

o

Language programs.

Use only known good chips and leave substituted chips in the
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Figure 5-15. 400 Console Motherboard, Loeations
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printed circuit board until the failing ctrlp

o Test printed circuit board in system
deter"nine if failure conti:rues.

o Before a chip is changed or a board
system, power the system down.

is identified.

after each chip is replaced to

is added or removed tolfrom the

tmll 5î6i-1 troq Fæ51

Ël

5rl

FIGURE 5-16. 800 Console lvlotherboard, Locations
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800 Motherboard

o 4101 POKEY chip - Used to control POT lines, audio signal, keyboard
information lines as well as printer and floppy control lines.

The PORT Test indicates a defective poKEy chip by displaying 'f in
Rows G, H in any position.

o AtÛz PIA chip - Used to controt joystick lines, and Program Cassette
Recorder control lines.

The PORT Test indicates a PIA chip by disptaying a,1,in Rows, A, B,
C, D, or E in any position.

o 2103 - used to receive data from PoKEy chip, translate the
information, send data to keyboard (Outputs from pOKEy)

o ZLO4 - Receive data from keyboard, translate data, send data to POKEY
chip (Inputs to POKEY)

o zl.az ' used to develop READ/wRirE early and 1ate signals.
Used to decode MEMORY MAP for computer.

o 4103, 4104 - Buffer for video and lum lines - Part of POWER-RESET
circuit.

o ZL0L - Develop MEMORY MAP for computer.

o ZI05, ZL06 - Bi-dinectional buffers for data lines.

5.5 DISASSEMBLY, 4OO COMPUTER CONSOLE

This paragraph describes the procedures required to disassemble the 400
Computer Console. Proceed after reading the following notes.

1. Be very careful about mixing screws. The Plastic and alurninum parts
will easily strip if the wrong size screw is used.

2. Excessive torque on screws will strip the plastic and aluminum parts :

o Plastic - 6 inch pounds torque maximum.
o Aluminum - 10 inch pounds torque maximum.

3. Protect the plastic surfaces of the console by working on a soft

ATARI Personal Computers
5-30a
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4.

surface when the console is turned overr bottom up.

Use all static eontrol precauti.ons when handli.ng any printed cir-cuit board.

Acceqs È.e, Ke.Ib.gqI{ eqd po_wgr Sgpp.!y,

1. Top eover removal, refer to Figures 5-17 and 5-lg

o Set unit on its back

o Remove 4 serews (no. 6 20xL/2) from bottom cover

o Set unLt upright

o Unhook Top Cover from Keyboard

o Open Cartridge Door

o Lift Top Cover off

tsOTTOM COVER

Figure 5-L7. 40 0 Consoler Bottom Cover Screw Location

2. Keyboard removaLr refer to Figure 5-19

o Remove single Keyboard screw (no. 6 32xL/ 4)

B
t
I

Bl
I
I

ts

I
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3.

Figure 5-18. 40 0 Consoler Top Cover Removal

Raise left end of Keyboarrl and disconnect Keyboard Ribbon
C able

Power Supply Removalr rêfer to Figure 5-20

o Disconnect RF Cable from Power Supply

o Remove two sere$/s (no. 6 32x3/8) from power Supply

o Gently puII Power Supply ahray from casting L/4 inch and lift
out the Interlock Switch plunger

o Lift Power Supply straight up off the Motherboard connector
pins.

Aecess to CPU" RAM' and Motherhoard:

1. Module Assembly removalr refer to Figure 5-2I

o Disconnect and remove Speaker assembly

o Lift Module Assemirly out of Bottorn Cover

2.

5-32

CPU and RAM Printed Circuit Board. R.emoval
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KEYEOARO

Figure 5-19. 400 Consoler Keyboard Removal

o Close and latch Cartridge Door

o Set Module Assembly on i.ts back

o Remove eight sererr/s (no. 6 32x3/8) from Bottom Shield and lift
off

o Lift Motherboard assembly

o Gently unplug CPU and,/or

o Unhook and remove plastic

5.6 DISASSEMBLY, 800

This paragraph descr
800 Computer ConsoIe.

1. Be eareful about
will easily strip

2. Excessive torque
parts.

out of Aluminum Casting

RAM Memory board

Cartridge Guide

COI{PUTER CONSOLE

i.bes the procedures required to disassemble the
Proeeed after reading the following notes.

mixi.ng serews. The plastic and aluminum parts
if the wrong size screw is used.

on screws will strip the plastie and aluminum
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"æ.\''#TINTERLOCK
swlTcH
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/I
/

iPowER SUPPLY

MOTHER BOARD
CONNESTOR

RF CABLE

400 Console" Power Supp1y Removal

5-3 4

Figure 5-20.
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ALUMINUTT CASTING

Figure 5-2L.

I
I
I

I
IcPU

BOARD

RAT
BOAFD

CARTRIDGE
qJIDE

SPEAI(ER

MOÎHER BOARO

tsqTTOT SHIELD

I
I

I
I
I
I
I
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o Plastic - 6 inch pounds torque maxi.mum

o Aluminum - 10 inch pounds torque maximum

3. Protect the plastic surfaces of the console by working on a soft
surface when the console is turned over on its back.

4. Use alL static controL precautions when lrandling any printed cir-
cuit board.

Acgeqs to BAS 4eUo_rv boagls and BQM Mqlqorv board

1. Cartridge Door assembly removal" refer to Figure 5-22

o Set System Power switch to OFF.

o open Cartridge Door

o Rotate Cartridge Door clamps to the outside

o Raise Cartridge Door assembly L/4 inchl then pull towards you
and lift off

2. RAM Memory Module and ROM Memory Module removal

o Lift out RAM Memory t{odules

o Li ft out RoM lr(emory Modules

Access to Power S uppl_y and Kevboard Assemblv

I. Bottom Cover removalr refer to Figure 5-23

o Set system on its back

o Remove the five sere\,rs (no. 6 32x3/ 8) f rom Bottom Cover

o Tilt baek-end of Bottom Cover up and toward yr:u to remove

2. Printed Circuit tsoard, Removalr refer to Figure 5-25

3. i(eyboard removal r refer to F igure 5-24

o Remove four serews (no. 6 32x5/8) from four eorners of Key-
board

o Lift Keyboard out of Top Cover
NOTE

Use al1 static protection precautions when handling
printed circuit boards.
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I

Figure 5-22. 800 Consoler Cartridge Door Assernbly Removal

5teÈ
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BOÎïOH COVER

Figure 5-23. 800 Consoler Bottom Cover Removal

Remove two serews (no. 6 32x3/8) from aluminum casting flange.

Remove single sereï/ (no. 6 32x3/8) from Power Supply board
(lower left hand eorner)

Diseonnect Speaker cable and set Speaker aside.

Raise front-end of Module Assembly one inch out
and disconneet Keyboard cabIe.

of Top Cover

Rotate
C over.

Cartridge Door 1a tches to the inside to elear Top

o Lift Module Assembly out of Top Cover

Power Supply removalr refer to Figure 5-26

o Unplug RF Cable from Power Supply board

o Unplug Power Supply Harness

o Remove three screws (no. 6 32x5/L6) from Poh'er Supply board

o Lift Power Supply board straight up

o

o

o

o

4.
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Figure 5-24. 800 Consoler Keyboard Removal

+------- ----------+
I
a

I
I
3

t
I
I
I
l

+------- ----+
Access to CPU Printed Circuit Boardr refer to Figure 5-27

o Set Module Assembly on its back

o Remove nine s ere\^ts (n o. 6 32x5 / 8J f rom Lower Sh ield

o Lift lr{otherboard and Lower Shield out of aluminum easting

o Remove CPU printed circuit board

Aceess to i,lotherboardr xefer to Figure 5-28

Carefully sIi<le screwdriver undr:rneatir l,lotirerboarrl next to
nylon clip. Gently rai.se handle of screwdriverr PrYing off.
Repeat operation for other three nylon clips.

Lift Motherboard of f Lr:wer Shield

CAUT ION

Be careful not to bend pins of Keyboard Cable

5.

6.
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KEYEOARO

SPEAKER
HARtTtESS

Figure 5-25. 8C0 Consolee Module Assembly Removal

+-i------- -..----- ---__+

CAUT ]ON

Be careful not to bend any of the
pins on the Motherboard Conneetor.

+------- ----+
o Remove the plastic Cartridge Guide by unhooking the four

latches from bottorn side of Motherboard.

5.7 ASSEMBLY, 400 COMPUTER CONSOLE

The following paragraphs outline the steps required to re-assernble the
400 computer console and its rerated printed cireuit boards.

1. Module Assembly re-assemblyô refer to F'igure 5-2L

o Snap Cartridge Gu ide into Motherboard (only goes one way)

o Insert RAM Memory board and CPU printed eireuit board into
Motherboard with component side of PCB to the rear. Before
re-assembling PCBs be sure that they have been cleaned and
lubrieatedr refer to paraqraph 5 . 2.1.
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RF CABLE
POWER
SUPPLY

Figure 5-26. 800 eonsoler Power Supply Removal

5-4 1

MOTHER BOARD
CONNECTOR

WIRÉ HARNESS

ATARI Personal Computers



ALUIIINUU

Figure 5-27. 800 Consoler CPU Printed Cireuit Board Removal

+------- --------+

CAUTION

Do not allow tip of screwdriver to damage traces

+------- --------+
o Set Aluminum Casting on its backl invert Motherboard and gen-

tly lower into Casting.

2.

NOTE

CPU PCB must f it into guides in the Alumi.num Casti.ng

o Install Lower Shield with eight screws (no. 6 32x3/8)

o Install Module Assembly in Bottom Cover

Keyboard Installatione rêfer to Figure 5-19

o PIug speaker cable i-nto Motherboard (no polarity) and set

o

o

Speaker in Bottom Cover

nl"n Keyboard ribbon cable into connector on Motherboard

Gently lower Keyboard over the Power-ON LED and guide posts on
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CARÎRIOGE

Figure 5-28.

Aluminum Casting

800 Conso1e" Motherboard Removal

Power Supply installationr refer to Figure 5-20

o Align Power Supply over Motherboard connector pins and Bottom
Cover guide posts and gently press down.

o Install Interlock Switch Plunger into Aluminum Casting. I"take
sure the lower end of the Plunger is posltioned over the
Interlock switch and the Plunger shaft rides in tts' notch in
the Power Supply Heat Sink.

o Install two Power Supply mounting screws (no. 6 32x3/8\

+------- --------+

CAUT ION

Ensure that the RF Cable is not trapped
under the Modu1e Assembly

o Route the RF Cable through its' slot in the Pohrer Supply board
and plug into Power Supply jack

I
I

o
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o rnstall single Keyboard mounting scre\^/ (no. 6 32xr/4)
4. Top Cover installationr xefer to Figures S-L7 and 5-lg.

o Open Cartridge Door

o Slide Top Cover down over the open Cartri.dge Door and power-on
LED.

o Guide the Top Cover locator pins into the Keyboard holes and
snap the Top Cover hook under the Keyboard.

o Close the Cartridge Door and set system on its' baek

o Align Top and Bottom covers and instarr four screws (no. 620xL/2) into Bottom Cover

5.8 ASSEMBLY, 800 COÀ{PUTER CONSOLE

The followtng paragraphs detail the proeedures required to re-assemblethe 800 Cornputer console and its' associated printed circuit boards.
1. Keyboard installation, refer to Figure 5-24

o Lay Top cover on its' back with Keyboard in Top cover

o Install four mounti.ng screws (no. 6 32x5/B)

NOTE

Check spacebar and keys to make sure they
are not binding before proceeding !o next step

2. Motherboard installati.onr ref er to Figure 5-28

o Snap plastic Cartridge Guide into top side of Motherboard

o !'Iith Motherboard riEht side upr snap onto four nylon clips on
Lower Shield. Make sure at1 four clips are firmly seated.

3. CPU Printed Circuit ]:oard installationr refer to Figure 5-27

o Plug in CPU printed ci.rcuit boarcl. Make sure component side
of board faces away from plastic Cartridge Guide and is firmly
seated.

o Set Aluminum Casti-ng on its' back

o Turn Motherboard upside downr sêt Motherboard and Lower Shield
into Aluminum Casting
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CAUT ION

Ensure CPU printed circuit board sits in
its slot in the Aluminum Casting

+------- ____+

o Install nine screws (no. 6 32x5/8) in Lower Shield

o Set system on its feet.

4. Power SuppIy installationr refer to Figure 5-26

o Carefully line up Motherboard pins to Power Supply connector

o Set Power Supply over guide pins on Aluminum Casting and gen-
t1y press down

o rnsert three screws (no. 6 32x5/16) Ln povrer suppry board

o Reconneet Power Supply harness

*--- -----+

CAUT ION

Plug in Power Supply harness cable with orange or
purple wire towards Aluminum Casting

+------- ___+

o Plug RF Cablej short tipped endr into power Supply jaek.

6. Module Àssembly installation into Top Coverl refer to Figure 5-25

o Set Top Cover on its baek

o rnvert Module Assembly and lower into Top cover. Rotate car-
tridge Door latches to the inside to clear Top Cover.

+------- _-_______+

CAUT ION

l"lake sure RF Cable is not trapped between
Power Supply board and Top Cover
standoff (upper left serew hole)

+------- -------+
o Raise l"lotherboard one inch out of Top Cover and plug in
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Keyboard harness

o install two s,:rews (nc. 6 32x3,/8) irr Aluminum Casting into Top !
Coverr front holes only

o Set Speaker into recepticler foam side down

o Conneet speaker cable to jack (no polari.ty)

7. Bottorn Cover installationr ref€r to Figure 5-23

o Align llottr>m Cover with four Hand Controller Ports

o Seat Firmly all the \tay aroundl making sure RF Cable exits
through its' hole and is not trapped between the coverr5.

o Install five serews (n,>. 6 32x3/81 in Bottom Cover

o Set sytern on its' feet

8. RAM Memory and ROM l{emory Modules installation

o Install ROl4 Memory Moduler in slot clrlsss; to Keyboard

o Install RAtl Memory Modules (maxirnum of three)

9. Cartridge Door assembly installationr rêfer to Figure 5-22

o Set Cartridge Door assembly down on Top cover and sIlde to the
rear to engage the slots in the Aluminum Casting

o Lock Cartridge Door assembly down with the two clamps next to
the Program Cartridge sIots.
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CHAPTER 6 - SPARE PARTS LIST AND ORDERING,/REPORTING INFORMAT]ON

6.1 INTRODUCTION

The following paragraphs will provide a list of the minimurn spaïeparts kits that are to be maintained at an authorize<l Service Center.
Al so provided wiII be inf ormation f or or'lering additional parts
tfrrough the nearest ATARI parts distribution center. Information will
also be presented to explain {:he proeedures required to correctly fill
er:.t the Part Repàir Tagr for both Warranty wr)rk and Non-Warranty work.

6.2 SPARE PARTS LIST

The following is a list of
maintained at an authorized

De ser ipt ion

M odules

800 Motherboard
400 Motherboard
800 Power Supply
400 Power Supply
CPU Printed Circuit Board
l0K ROM Printed Circuit Board
16K RAM Printed Circui.t Board
BK RAM Printed Circui.t. Board

c olqp_oqg.qts : Iglg.gg.egeq.

6502 MPU
C TIA
ANT IC
Custom ROM
Custom ROM
Custom ROM
POKEY
6520
I6K RAM
7 4LS 42
cD 4051
4050
74LSt0
74LSI3B
7 4LSA2
7474

Circuits

the minimum spare parts that are
Serviee Center:

Part No.

cAo L4829
cÀo 14 80 7
cAo 14I71
cAo 141 55
cAo 14800
cAo 14090-01
cAo 14802
cAo 14802

co L4377
co 12295
co L2296
co L2499
co L2599
co 12399
co L2294
co L4795
co 14331
co 14361
co 14336
co 10 816
co 14339
co L4344
co 14340
co 14311

Q uant ity

I
I
2
Iz
2

I
2

I

4

2

2
2
2

2
2

4

6

4
6

4

4
A
I

4

4

to be
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Descr iption
comp-gggqtg. - !4leg,e.ted c_ircgits

7 4L5244
74LS158
74LS00
74LS09
Transistor Array
7 4L5243
7 4L532

Coqppnenïs, : oL!1qE

(Çetrt. )

Part No.

co 14313
co 14345
co 14341
co 14341
co 10174
co L4347
co L4362

co T4769
co L4768
cAo L2952-01
cAo 14031
cAo 14851
cAo 11840
cAo I4748
co 10t77
co 14387
co L4349
co 14348
cAo I2I74

TE L5644
TE 15639
TE 15638

Quantity

4

4

4
4

4

4

4

)
2

t
I
5

4
')

2

10
5

5
5
1
I

2

Operators Manual 8

Operators FlanuaI 4
Keyboard I 00
Keyboard 4 00
RF Cable
Speaker Assembly
Power Adapter
Crystal 3.579575
Switche Interlock
Voltage Regulator
Voltage Regulator
Module RF 'B'
400 Miseellaneous
80 0 Miscellaneous

00
00

( 5v)
( r2v)

Parts Kit
Parts Kit

410 Program Cassette Recorder

D iaqn_oet_iç !e_e.t

Stand Alone Test Cartridge
Serial Port Jumper Assembly
Controller Port Jumper Assembly

Supplieq

Board Cleaning Brush
Aud Brush
Lubriplate DS-ES
Dust Free Ctoth
Torque SeaI

I
I
I

I
I
1

I
I
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A
AC Power Adapterl L-7

. Any Video Test, 5-9
Assembly " 400 Computer Console r 5-40
Assembly" 800 Computer Consoler 5-44
ATARI LOGO. 3-3
ATARI 400,/800 Computer Console Descriptionr l-l
ATARr 4A0/800 Computer Consoles rnstallation, 2-L
ATARI 400/800 Computer Consoles Physical Deseripti,cne L-7
ATARI 410 Program Cassette Recorderr 3-7

B
BASIC Program Cartridger. t-9
BREAKI 3-4

C

cAPS,/LOWRr.3-3
CAUTION Statementr l-6
Changes to this Manual " I-4
CLR-SET-TAB^ 3-4
Colorbar Adjustmentr 5-11
Colorbar Testr 5-10
Connecting Television Monitor, 2-4
Connecting the AC Power Adaptere 2-4
Connecting the ATARI 810 and 815 Disk Driver"2-7
Conneeting the ATÀRI 820 and 822 printer, 2-7

\- Connecting the ATARI 825 Printer/ 2-10
Connecting the ATARI 830 Acoustic Modeme 2-10
Connecting the ATARI 850 Interface Modu1e, 2-9
Connecting the Program Cassette Recorder, 2-3
Connecting the TV Switch Boxr 2-2
Controller Port Jumpere 5-7
cTRL, 3-4

D

Disassembly " 40 0 Computer Conso1e1^ 5-30
Disassembly" 800 Conputer Consoler 5-33
Disk File Manager, 3-2
Display Option " 5-9

E
ESCr 3-4
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ll

Functior:al Descriptiorra 1-3, 4-L

General Inforrnatione 1-1" 1-3
Graybar Test' 5-10

H

How to Use This luianualr 1.-2

I
Inserting Program Cartridges, 2-4
Installationr 1-3
Integrated C ircuit Replacement proced.ures r 5-24
Introduction" l-1, 2-I" 3-1" 5-1" 6-1

K̂eyboard and Screen Editor Funetionsr 3-2
Keyboard Test, 5-6

L
List of Effeetive Pages" L-4

I{
i'{aintenance" I-3n 5-1
Memo Pad Testr 5-3
}lotherboarde 5-28

I\

NOTE Statementr 1-5
Notiee of Changes Page, i--4

Operation of Hand Controliers, 3-7
Operation of the Program Recorderr 3-7
oPTroN r 3-7
Optional Equipmentr l-10
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P
Paragraph Headings n L-2

\- PCB Contact Cleaning and Lubrication I 5-2
Peripheral Port Jumper, 5-7
Picture Quality Test" 5-5
Port Test' 5-15
Power Supply Replaeementr. 5-24
Preventive Maintenancer 5-l
Program Cartridgel 3-t
Program CartriCAe System Keys r 3-7
Program Cassette Recorder" l-9

R
RAM Testr 5-13
Reader Comment Form, L-4
Related Documentation" l-6
Replaee RF Cable î 5-23
RETURN, 3-4

S

Safety" l-6
Screen Editing Functionsr 3-5
SELECT, 3-7
SHIFTN 3-3
Shock Test" 5-5
Spare Parts List. 6-l

\- Spare Parts List and Ordering,/Reporting Informationr I-4r 6-1
Speeial Tools Required6 5-7
Specifications r l-11
Stand Alone Test (Diagnostic) r 5'7
START t 3-7
Static Free Work Stationn 5-1
System Check-Outr 5-3
System Operationr 1-3" 3-1
system Power-upn 3-1
System Power-Up with Disk Drive, 3-2
System Power-Up without Disk Drive" 3-I
SYSTEI{ RESET, 3-7

T
Teeh Tips, L-4
Test Equipmentr l-1
Tone Test' 5-16
Transfer a Program to Cassette Taper 3-8
lransfer a ProçJram from Tape to Computer^ 3-9
Troubleshooting -- Procedure Number oner 5-20
Troubleshooting -- Procedure Number Three I 5-23
Troubleshooting -- Procedure Number Twor 5-2L
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Troubleshooting Guide î 5-J-7
TV Switch Boxr I-7

U

Unpackingr 2-L
Using the ATARI 850 Tnterface t'lodule , 2-8

V
Vi<leo Tests 3" 5-9
Visually Inspecting the Computer Consoles" 5-3

w
WARNING Statementr I-6
With Program Cartridge.a 3-1
Without Program Cartridge.l 3-1
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/t\ READER COMMENT FORM
ATARI CORPOBATION
1 346 BOFDEAUX DRIVE
SUNNYVALE, CALIFORNIA 94086ATARI"

@e wu,ne, co..un,car,ons company

WE WOULD APPRECIATE YOUR COMMENTS AND SUGGESTIONS FOR IMPROVING THIS PUBLICATION.

Stock No. ïitle Current Date

How did you use this publication?

D Study n lnstallation tr Sales

I Reference [l Maintenance n Operations

What is your occupation?

What is your overall rating of this publication?

D Very Good n Fair n Very Poor

n Good n Poor

ls the material presented effectively?
tr Well organized ! Fully covered tr Clear
[] Correct tr Well illustrated

Please enter your other comments below. lf you were in any way dissatisfied with this publication, we would like to know why.
Be specific, if possible; give page, column, and line number references where applicable.
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