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CHAPTER 1 - GENERAL INFORMATION

1.1 INTRODUCTION

This 820 Printer Service Manual is a reference guide for the service
technician. The information presented in this manual, when used in
conjunction with ATARI training, will enable a service technician to
install, operate, and maintain the ATARI 820 Printer.

In addition to basic user operating instructions, this manual includes
procedures that describe operating the ATARI 820 Printer in conjunction
with the 400/800 Computer System.

This manual further desciribes the functional operation of the ATARI 820
Printe and provides detailed procedures for its maintenance. ' This
information will enable a service technician to troubleshoot and repair
the ATARI 820 Printer to the replaceable integrated circuit level. 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 assemblies, and the fault reporting procedures required.

1.2 ATARI 820 PRINTER DESCRIPTION

The ATARI 820 Printer provides printout for the ATARI 400 and ATARI 800
Personal Computer Systems. Many combinations of hardware and software
make use of th printer. Application programs provide an option to print
out results whenever appropriate. Basic and Assembly Language Program
Cartridges include printer commands as does the ATARI File Manager and
Disk Operating System (DOS).

1.3 HOW TO USE THIS MANUAL
This manual is organized into six chapters:
Chapter 1 General Information

Chapter 2 Installation
Chapter 3 System Operation

1-1



Chapter 4 Functional Description

Chapter 5 Maintenance

Chapter 6 Spare Parts List and Ordering/Reporting
Information

Each chapter contains only the information needed to fulfill its
function. If a given subject applies to more than one chapter,
then the subject will be discussed in the chapter where it is
most used; other chapters would then refer to the chapter and
paragraph containing the subject.

First and second-level paragraphs in the manual contain unique
two and three-digit numbers, respectively, in the paragraph
heading. The first digit is always the same as the number of the
chapter. Third and fourth-level paragraphs contain lower-case
letters and numbers in parentheses, respectively, in the
paragraph heading. Paragraphs are referenced in text by their
number (e.g., 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 chapter. Tables appear one time, following their first
reference in text. Figures also appear one time after their
first reference in text, unless repeating the figure is easier
than having the reader refer back.

1.3.1 General Information

This chapter contains general information such as the scope of
the manual and how to use the information in it. Also, it
provides safety precautions unique to the ATARI 820 Printer
operating specifications.

1.3.2 1Installation

Chapter 2 contains detailed procedures for unpacking, system set-
up and initialization, checkout and repacking.

1-2



1.3.3 System Operation

Chapter 3 contains procedures for system power-up, using the
400/800 ATARI Personal Computer with the 820 Printer and some

general programming information.

1.3.4 Functional Description

Chapter 4 provides a functional description of the ATARI 820
Printer. The functional description will be presented using
a functional block diagram discussion to the integrated
circuit level. This information is presented to familiarize
the service technician with the ATARI 820 Printer as a system,
thereby providing him/her with a basis for troubleshooting

system faults.

1.3.5 Maintenance

Chapter 5 presents preventive maintenance, troubleshooting, and
repair instructions. Preventive maintenance includes instructions
for normal cleaning and inspection tasks. The troubleshooting
portion of the chapter presents symptom probable-cause corrective
action 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.

1.3.6 Spare Parts List and Ordering/Reporting Information

Chapter 6 provides ATARI part numbers for the field replaceable
parts. This chapter also provides information for ordering the

parts through the nearest ATARI parts distribution center.

1.4 Changes to this Manual

This manual will periodically be updated to keep it current
with changes in the ATARI 820 Printer system. Changes normally
start with ATARI Customer Support issuing a 'Tech Tips' that
alerts the service technician to such things as changes in

maintenance procedures and critical problem areas. After
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either a series of these Tech Tips are issued or one of an
extremely critical nature is issued, service manual change
pages are published. These pages are of the remove-the-old-
and-insert-the-new type. A vertical bar in the margin of the

changed page indicates the revised material. After about

10% of a manual's pages are changed, Customer Support Publicatijions

reissues the entire manual.

1.4.1 Notice of Changes Page

The Notice of Changes page 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.

1.4.2 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 Pages, deleted pages, added pages, and
foldout pages.

1.4.3 Reader Comment Form

ATARI Customer Support Publications Department created the
Reader Comment Form (at the back of this manual) to get feed-
back from the service technician about our manuals. If you are
in any way dissatisfied with this publication, we want to hear
from you. Tell us about technically inaccurate information,
gross typographical errors, or missing information. If you
know a way to improve a procedure, please let us know that, too.
When filling out the form, be specific and give the page number

and a line reference with paragraph number, if possible.



1.5 Safety

As with any electronic equipment, precautions consistent with all
standard industrial safety practices must be observed while
maintianing the ATARI 400/800 Computer 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 normally about 300 ohms, any voltage in excess of
30 volts can be lethal.

Notices are included throughot 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 observed, could result in injury or death of the
service technician.

A CAUTION statement will precede the text of a procedure that, if
not strictly observed, could result in damage to or destruction

of equipment hardware or software.

A NOTE statement will highlight an essential operating 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

competition of a procedure.
1.6 Related Documentation

This service manual provides only that information necessary for
a service technician to install, operate, and maintain the ATARI
820 Printer. Other documents pulished by ATARI, other
manufacturers, and publishing houses may be helpful to the
service technician. The following documents apply directly to
the ATARI 400/800 Compute Consoles Systems:

ATARI 400 Operator's Manual C014768
ATARI 800 Operator's Manual C014769
ATARI 810 Disk Drive Operator's Manual C014760
ATARI 820 Printer Operator's Manual C014762
ATARI 400/800 Basic Reference Manual C015307
ATARI BASIC C0143 85
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1.7 ATARI 820 Printer Physical Description

The ATARI 820 Printer is a general purpose 40 column printer
with a 6507 on-board microprocessor. Each printer comes standard

with the basic unit, paper, ribbon, data corq,and a built-in power
cord.

On the rear of the unit are two I/0 Connectors and fuse holders.
The I/0 Connectors are used when the 820 Printer is connected
to the ATARI Personal Computer. The two fuse holders provide
over current, limiting protection for the 120 Vac printer power
and the print head current. (Refer to Figure 1-1) From top

to bottom the switches are:

Power ON/OFF Switch - ©Push up for ON. Push down for OFF.

Paper Advance Button - Normal open switch, when depressed
advances the paper automatically.

1.8 Specifications

This paragraph provides the operating characteristics and
specifications useful to a service technician for maintaining
the ATARI 820 Printer. All specifications and characteristics

are presented in Table 1-1.
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FRONT VIEW

FrrfisiEr e bR UAARANANAND

4

Paper Advance Button - Advances
paper automatically.

pwr. Power ONJOFF Switch

OFF

Power Indicator Light

BACK VIEW

Fuse - Twist in direction of arrow to
remove and replace fuse.

I/O Connectors - ldentical jacks ac-
commodate data cords from Console or
other peripheral components. Con-
nections may be made in any order
with either jack.

Figure 1-1. ATARI 820 Printer
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Table 1-1. ATARI 820 Specifications

PRINT FORMAT:

1. Printable Area: 3 1/3" wide

Column Capacity: 40 characters (pitch-12
characters per inch)

N
.

Line Spacing: 6 lines per inch nominal

Character Size: Height 0.123" approximately
Start-of-Print Margin Repeatability: +0.015"

N U oW
L]

Vertical Line Spacing: Within 1/8 space line
to line; cumulative,
within 1/2 space per 8"

7. Horizontal Dot-to-Dot Printing Accuracy (due to
head velocity variations): +10%

8. Vertical Dot Alignment: +0.0025"
9. Font: 5 x 7 dot matrix

PRINT SPEED:

l. Print Cycle: 800 msec. per line
2. Print Head Sweep Speed: 10.75 i.p.s nominal
3. Dot-to-Dot Cycle Time: 1.3 msec.

PRINT DIRECTION:

1. Left-to-Right

PRINT CATEGORY:

1. High resolution impact printer




CHAPTER 2 - ATARI 820 PRINTER INSTALLATION

2.1 Introduction

The following paragraphs provide detailed information and

instructions on the following items:

Packing List (All items contained in basic unit)
Unpacking

System Set-Up

Check-out

O O O O©

2.2 Packing List

The ATARI 820 Printer comes with all the necessary components
to operate the unit with the 400/800 ATARI Computer System.
The basic Packing List includes:

Printer (with attached Power Cord)
Bond Paper Roll

Paper Mandrel

Ribbon

Data Cord

0O 0O 0O 0 O ©°

Instruction Manual

2.3 Unpacking

Remove the printer with the foam end caps from the box. Remove
the foam end caps and polyethylene bag from around the printer.

Save all the packing materials for repacking and storage.

Caution

Keep all polyethylene bags away from small children.

Inspect the printer and data cord for any obvious shipping

damages. If damage is found note it on the waybill and require

the delivery agent to sign the waybill. Notify the transfer company

immediately and submit a damage report to the transfer company.
Be sure to save the packing material for the transfer company's

inspection.



2.4 Connect the AC Power Cord

First check to be sure the power switch is in the OFF position.
Plug the AC Power Cord into any 115 VAC outlet (ordinary house
current).

2.5 Connect Data Cord

The ATARI 820 Printer is only one of many peripheral devices used
with the ATARI 400/800 Computer System. For this reason, there
are three possible ways of connecting the data cord into the

system. Refer to precedure which describes your system:

Printer & 400/800 Computer Console Only

Turn the printer such that the rear of the unit is facing
you. Notice the two I/0 Connectors on the lower left side.
Connect one end of the data cord into either connector and
reposition the printer. Connect the free end of the data
cord into the peripheral connector on the side of the
400/800 Computer Console. (Refer to Figure 2-1.)

Printer & 410 Recorder & 400/800 Computer System

Turn the printer such that the rear of the unit is facing
you. Notice the two I/O Connectors in the lower left side
Connect one end of the data cord into either I/O connector
and reposition the printer. <Connect the free end of the
data cord into the peripheral connector on the side of the
400/800 Computer Console. Connect the data cord from the
410 Recorder into the open connector on rear of the 820
Printer.

Mulit Pheripheral Devices & 400/800 Computer System (Daisy Chain)
The I/0 Connectors on the rear of each device are identical.

This allows the devices to be connected in any desired

order. Arrange the devices in the order desired allowing

access to the I/0O Connectors on the lower rear of each

device. Connect the first data cord onto the peripheral
connector on the side of the 400/800 Console. Connect



(T

1/0 CONNECTOR
(Use either one)

PERIPHERAL

DATA CORD
;. @ AC ADAPTOR
@K )j

Figure 2-1. ATARI Printer Cable Connection

the free end of the data cord into the I/O Connector on the
first device (should be nearest the 400/800 Console).
Connect one end of a second data cord into the open I/0
Connector on the first device and the other end into the
second device. Repeat this procedure for each device
remaining, until all devices are connected. If the 410
recorder is used in the system configuration, this should be
the last device in the series.

The above procedure for connecting Multi-Peripheral Devices
is referred to as "Daisy Chaining". This means the bus line
(data cords) is interconnected with each unit in such a way
that the signal passes from one unit to the next in a serial
fashion.



TOP HOUSING
PAPER ROLL &

MANDREL ~~—_

RIBBON SPoOLS

FRONT COVER

Figure 2-2. Top Housing Cover Removed

2.6 Check Ribbon Spool and Paper Roll

Handling during shipping will sometimes jar the ribbon spool
or paper roll-out. Care should be taken to check both items

for proper installation in the system. (Refer to Figure 2-2)

Remove the top cover from the printer exposing the paper roll
and ribbon spool. To be sure the ribbon is installed
correctly refer to the maintenance section paragraph 5.13.
Finally, advance the paper about three inches with the manual
paper advance in a counterclockwise direction. If the paper
fails to advance with moderate pressure, refer to the mainten-

ance section paragraph 5.14.

After both items have been checked, place the top cover back
on the printer. Be sure the end of the paper is not pinched

under the top cover.



CHAPTER 3 - SYSTEM OPERATION

3.1 Introduction

This chapter will cover the procedures required to power-up the

ATARI 820 Printer, system power-up, printer commands and printer
"Timeout".

3.2 Printer Power-Up

Before powering up the printer, ensure that you have unpacked and
set up the system according to the instructions outlined in
Chapter 2, Printer Installation. The following steps should be
used when powering up the printer.

3.2.1 Power ON/OFF Switch

With the printer configured in the system, place the Power ON/OFF
switch in the ON position. Observe that the Power ON Indicator
(LED) is luminated at this time.

3.2.2 Paper Advance Switch

Before printing begins the print head should be in the "home"
position. Advance the paper one line, presing the Paper Advance
switch. When the head stops in the home position, the unit is
now ready to use.

3.3 System Power-Up

This section will cover two of the existing power-up procedures
used by the ATARI 400/800 Personal Computer System. If any
problems should occur during either procedure refer to the
400/800 Device Manual or 810 Floppy Disk Drive Manual. Both of
the following procedures allow access to the 820 Printer to
perform system operations.



3.3.1 System Power-Up Without Disk Drive

The following details the procedures required to power-up an
ATARI 400 or 800 Computer Console without a Floppy Disk Drive.
This procedure assumes that the system has been set up according
to the 400/800 Device Manual, Chapter 2, and the BASIC Cartridge
is inserted in the console.

To power—-up the 400 or 800 Computer Console rquires that the
system be connected to all devices correctly, and the console
Power ON/OFF switch is set ot "ON" position. After a few
seconds, the BASIC Cartridge prompts you with a "Ready" written
on the screen.

3.3.2 System Power-Up With Disk Drive

1. Connect the system devices according to the instructions
outlined in each of their respective Operator Manuals.

2. Power-up the peripheral devices according to the instructions
in each of their respective Operator Manuals.

3. When Busy Indicator (LED) turns off, insert the Master
Diskette (Disk File Manager) into the Floppy Disk Drive No. 1,
and close disk door.

4. If applicable insert the BASIC Program Cartridge into the
Cartridge Slot and close cartridge door.

5. Set the Power ON/OFF switch to the "ON" position on the
400/800 console. The system automatically "boots" the program
from the Master Diskette.

6. The prompt that appears on the screen will depend upon the
BASIC Program Cartridge or lack of BASIC Cartridge. With a
BASIC Program Cartridge inserted, the screen will prompt
"Ready" and without the BASIC Program Cartridge, the screen
will prompt the DOS Menu.

3.4 Printer Commands

Each version of software, whether cartridge, cassette, or
diskette based, will have its own commands for activating the

printer. Consult the appropriate software manual the correct
printer commands.



3.5 L Print Command

This command is used with the Basic Cartridge inserted in the
console. This statement causes the computer to print data on the
line printer rather than on the screen. It can be used in either

Direct or Defined modes (Refer to ATARI Reference Manual).

Format: L Print "Expression"

Example: L Print "Print to 820 Printer"

The above expression "Print to 820 Printer" will be output to the

printer in direct mode.
3.6 Printer Quick Check Program

In the maintenance section of this manual you will find a printer
test which can be loaded into the computer system to check the
printer. The opposite page shows an example of th printout after
the test is run. You might also notice the use of the L Print
Command in the program for programming purposes. The BASIC
program Cartridge must be inserted in the console when the
program is loaded.

3.7 Printer Timeout

In order to prevent overheating, the 820 Printer is equipped with
an automatic timeout cycle, which halts printing for
approximately three seconds. During continous use you will
notice that the printer stops periodically and then continues.
Frequent timeouts indicate that the printer is operating
correctly. Any attempt to override the timeout period is likely
to damage the printer.






CHAPTER 4 - FUNCTIONAL DESCRIPTION

4.1 Introduction

This chapter will cover the basic functions of the ATARI 820
Printer. The first sections will be devoted to the four basic
print mechanisms. The final sections will cover the electronic

function and the devices which perform these functions.

4.2 Printer Mechanism

The ATARI 820 Printer consists of four basic mechanisms which
work in conjunction with an "on-board" computer system. The

following subsections detail each of the basic mechanisms.

4.2.1 Printer Drive Mechanism

The 820 Printer Drive Mechanism is used to drive the print
head across the print area and return the print head to its
home positions. The operation consists of the following
components: (Refer to Figure 4-1)

o Drive Motor - The drive motor is energized whenever

a paper advance operation or print operation is
performed.

o Drive Cam - The eliptically slotted cam drives the
print head across the print areas and returns the
head to the home position.

o Print OK Microswitch - The Print OK switch provides
feedback when the print head has entered the print
area and when it has returned to the home position.

Other parts of the print drive mechanism include the cam pulley,
drive motor pulley and belt.

4.2.2 Paper Feed Mechanism

The paper feed mechanism works in conjunction with the print
drive mechanism. For each complete revolution of the drive
cam, the paper is advanced one line. The paper feed mechanism

consists of the following:



PRINTHEAD

PAPER FEED
ECCENTRIC & PAWL

PRINTHEAD SLOT
DRIVE CAM

2N
PRINT OK

DRIVEBELT MICROSWITCH

Figure 4-1. Print Mechanism-Front View

o Paper Feed Eccentric - Connects to the drive cam to operate
the Paper Feed Pawl. (Refer to Figure 4-1.)

o0 Paper Feed Pawl - Moves in forward direction engaging the
ratchet teeth on the left side of the platen, pulling the
platen in a counterclockwise direction.

o Pressure Roller - (located under the platen) Provides an
upward pressure holding the paper to the platen. As the

platen turns, the paper is pulled along advancing one
line.

4.2.3 Ribbon Mechanism

The ribbon mechanism advances the take-up spool after each print
or linefeed operation. The operation of the ribbon mechanism
consists of the following:

o Ribbon Feed Pawl - The feed pawl, located on the print head
is a slender gray lever containing a pawl on each end.
The movement of the head assembly causes the pawl to
engage one of the ribbon spool's ratchet teeth, forcing
the spool to turn. When the supply spool runs out of
ribbon, the ribbon feed pawl is forced to shift position
by the movement of the head assembly.

o Two Ribbon Spools - Beneath each spool is a set of ratchet
teeth which engage the feed pawl, turning the take-up
spool.

4-2



PAPER
RIBBON

PRINT WIRE

GUIDEBAR

Figure 4-2. Print Head Assembly

o Two Ribbon Feed Pawl Springs - The springs hold the lever
attached to the head assembly such that it may rest in
either one of two positions.

4,2.4 Print Head Mechanism

The print head consists of seven print solenoids, arranged so
that the solenoid hammers form a vertical bar. The top hammer
corresponds to the number one position and the lower-most hammer
corresponds to solenoid number seven. (Refer to Figure 4-2.)

4.3 Electronics

The electronics located on the Main Printed Circuit Board (PCB)
is divided into the following major areas:

Central Processing Unit
Power Supply
Amplifier/Driver Interface

Data Transfer

O 0O O O O

Miscellaneous Circuits
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Refer to th system block diagram Figure 4-3 as each of these
areas are reviewed.

4.4 Central Processing Unit

The ATARI Printer features an "on-board" microprocessor which
controls all the printer functions except data transfers. The

Central processor consists of four elements which will be
discussed in the following sections.

4.4.1 Basic Operation

The central processing unit is a system which can be character-
ized as very simple in design and very complex in its overall
operation. It carries out rather complex tasks by performing a
large number of simple operations. Control of the central
processing unit is the primary responsibility of the micropro-
cessor. By putting addresses out to the program memory (ROM) and
receiving instructions in return, the microprocessor can control
the sequence of operations performed. The processor causes the
system to perform the desired operation by reading an instruction
(specific bit pattern) and executing that instruction. It then
goes to the next instruction in the program and executes it.

This simple operation of fetching and executing each instruction
brings about the desired system operation.

4.4.2 6507 - Microprocessor

The 6507 is a self-contained microcomputer system fabricated

on a single chip. The address bus, the bi-directional data

bus, and the Read/Write line allow the processor to exercise
direct control over the central processing system. The address
bus puts out addresses to control the source or destination of
data transfers. These addresses are derived from various
sources within the microprocessor. During the instruction cycle
from program memory (ROM) the addresses are usually derived from
the program counter which controls the execution of sequential
instructions. Addresses for data transfers between the
microprocessor and the RAM memory are usually derived from
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one of two sources; directly from the program memory or

calculated by the microprocessor in the normal operation.

The bi-directional data bus serves as a parallel path for
data transfer in and out of the microprocessor. The direction

which data transfer occurs is determined by the Read/Write Line.
The 6507 used in the ATARI 820 Printer has the following functions:
© Monitoring the PIA for data transfers from the 400/

800 Computer and status within the printer

© Notifying the 400/800 Computer of the receipt and correct-
ness of input data

O Decoding of information to be printed and determining
the dot matrix pattern to use

Housekeeping
Activating the Drive Motor Logic

0 Activating the Amplifier/Drivers Logic

4.4.3 Clock

The clock generator produces a continuous waveform which is
used to control all signal transitions in the system. The
clock acts as the heart of the system, providing timing
controls for the central processing unit. The clock cycle is
divided into two equal parts. The first half of the clock
cycle is used to put the address on the address bus. The
second half of the clock cycle is used to transfer data on
the data bus. The 820 Printer uses a 1 MH crystal clock to

provide its timing control.

4.4.4 ROM (Read Only Memory)

As the name implies, this memory may only be read from and not
written into. The ROM stores the sequence of instruction
which comprises the system program. Like any device in the
system the ROM puts a pattern of 1's and O's on the data bus in
response to the address received from the microprocessor. Each

unique address selects a set of 8 binary bits and places the



byte on the data bus. An important characteristic of most
ROM Chips is that, the information is stored on a permanent
basis. When the power is removed the information is not
lost. The ROM used in the central processing unit simply

holds the operating program for the microprocessor.

4.4.5 6532 - Peripheral Interface Adapter (PIA)

The 6532 PIA is an Input/Output device which acts as an interface
between the microprocessor and system functions. The MPU
communicates with the PIA through 8 data lines connected to

the data bus. Communication is initiated by the MPU using

its address lines to select or address the PIA.

To communicate with the 400/800 Computer Console and perform
desired system functions, the PIA provides 16 programmable port
lines. Each port line or group of port lines may be programmed
by the M<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>