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Preface

This service manual, which is Volume 1 of the
IBM System/23 Service Library, is intended to
be used for servicing the IBM 5322 computer.
Service personnel using this manual are
assumed to have completed the 5322 computer
training course.

The manual contains the maintenance
procedures, theory of operation, and parts
catalog for the 56322 computer, including the
processor, processor features, power supply,
CRT display unit, keyboard, and internal
diskette drives.

First Edition (December 1980)
Use this publication only for the purpose stated in the Preface.

Changes are periodically made to the information herein; any such changes will be reported in
subsequent revisions or Technical Newsletters.

Itis poésible that this material may contain reference to, or information about, |BM products
{mathines and programs), programming, or services which are not announced in your country.
Such references or information must not be construed to mean that |BM intends to announce
such iBM products, programming, or services in your country.

Publications ard not stocked at the address given below. Requests for copies of IBM publications
should be made to your IBM representative or the IBM branch office serving your locality.

This publication could contain technical inaccuracies or typographical errors. A form for readers’
comments is provided at the back of this publication. If the form has been removed, address your
comments to IBM Corporation, Systems Publications, Department 27T, P.O. Box 1328, Boca
Raton, Florida 33432, |BM may use and distribute any of the information you supply in any
way it believes appropriate without incurring any obligation whatever. You may, of course, con-
tinue to use the information you supply.

© Copyright international Business Machines Corporation 1980
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Safety

Personal Safety

Refer to the handbook, Electrical Safety for |1BM Customer Engineers, $S229-8124, for additional safety information.

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety precaution possible and
observe the following safety practices while maintaining IBM equipment:

1. You should not work alone under hazardous conditions or around equipment
with dangerous voltage. Always advise your manager if you MUST work alone.

2. Remove all power, ac and dc, when removing or assembling major components,
working in immediate areas of power supplies, performing mechanical inspec-

tion of power supplies, or installing changes in machine circuitry.

3. After turning off wall box switch, lock it in the Off position or tag it with a
Do Not Operate” tag, Form 229-1266. Pull power supply cord wheneaver
possible

4, When it is absolutely necessary to work on equipment having exposed operating
mechanical parts or exposed live slectrical circuitry anywhere in the machins,
observe the following precautions:

a. Another person familiar with power off controls must be in immediate
vicinity.

. Do not wear rings, wrist watches, chains, bracelets, or metat cuff links.

Use only insulated pliers and screwdrivers.

. Keep one hand in pocket.

® oo o

. When using test instruments, be certain that controls are set correctly and
that insulated probes of proper capacity are used.

1. Avoid contacting ground potential {metal floor strips, machine frames, etc.).

Use suitable rubber mats, purchased locally if necessary.

5. Wear safety glasses when:

a. Using a hammer to drive pins, riveting, staking, etc.

b. Power or hand drilling, reaming, grinding, etc.

c. Using spring hooks, attaching springs.

d. Soldering, wire cutting, removing steel bands.

e. Cleaning parts with solvents, sprays, cleaners, chemicals, etc.

f. Performing any other work that may be hazardous to your eyes.

REMEMBER — THEY ARE YOUR EYES.

6. Follow special safety instructions when performing specialized tasks, such as
handling cathode ray tubes and extremely high voltages. These instructions are
outlined in CEMSs and the safety portion of the maintenance manuals.

7. Do not use solvents, chemicals, greases, or oils that have not been approved
by IBM.

8.  Avoid using tools or test equipment that have not been approved by IBM.
9. Replace worn or broken tools and test equipment.

10, Lift by standing or pushing up with stronger leg muscles—this takes strain off
back muscles. Do not lift any equipment or parts weighing over 60 pounds.

1. After maintenance, restore all safety devices, such as guards, shields, signs, and
grounding wires.

12. Each Customer Engineer is responsible to be certain that no action on his part

renders products unsafe or exposes customer personne! to hazards.

13. Place removed machine covers in a safe out-of-the-way place where no one

can trip over them.

15. Always place CE tool kit away from walk areas, where no one can trip over it;

for example, under desk or table.

16.  Avoid touching moving mechanical parts when lubricating, checking for
play, etc.

17.  When using stroboscope, do not touch ANYTHING — it may be moving.

14.  Ensure that all machine covers are in place before returning machine to customar.

18.

19.

20.

21.

Avoid wearing loose clothing that may be caught in machinery. Shirt sleeves
must be left buttoned or rolled above the elbow.

Ties must be tucked in shirt or have a tie clasp (preferably nonconductive)
approximately 3 inches from end. Tie chains are not recommended.

Before starting equipment, make certain fellow CEs and customer personnel
are not in a hazardous position.

in good housel ing in area of machine while performing and after

completing maintenance.

Knowing safety rules is not enough.
An unsafe act will inevitably lead to an accident.

Use good judgment—eliminate unsafe acts.

ARTIFICIAL RESPIRATION

General Considerations

Start Immediately — Seconds Count

Do not move victim unless absolutely nacessary to remave from danger. Do
not wait or look for help or stop to loosen clothing, warm the victim, or
apply stimulants.,

Check Mouth for Obstructions
Remove foreign objects. Pull tongue forward.

Loosen Clothing — Keep Victim Warm
Take care of these items after victim is breathing by himself or when help

is available.

Remain in Position

After victim revives, be ready to resume respiration if necessary.

Call a Doctor

Have someone summon medical aid.

Don’t Give Up
Continue without interruption until victim is breathing without help or is
certainly dead.

Rescue Breathing for Adults

1

2.

Place victim on his back immediately.

Clear throat of water, food, or foreign matter.

Tilt head back to open air passage.

Lift jaw up to keep tongue out of air passage.

Pinch nostrils to prevent air leakags whan you blow.

Blow until you sea chest rise.

Remove your lips and allow lungs to empty.

Listen for snoring and gurglings — signs of throat obstruction.

Repeat mouth to mouth breathing 10-20 times a minute. Continue rescue
breathing until victim breathes for himself.

-~ ~
Thumb and Final mouth-to-
finger positions mouth position

Safety
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Safety

Installation warning

Warning: The 56322 computer can contain
diskette units that use magnetic reading and
writing methods. Electromagnetic devices suct
as television sets or other display terminals can
cause interference with the operation of the
system. To ensure that the system will operate
correctly, do not install any electromagnetic
devices in a radius of 0.671 m (2 ft) of the 56322.
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Using the IBM System /23 Service Library

The service library

Service library book 1 contains the service manuals.

-

Py

Wz,

Service library book 2 contains the diagnostic user
guide, MAPs, and diagnostic diskette

The service library contains the maintenance
documents and the diagnostic-program
diskette that will aid you in locating and
repairing problems in the IBM System/23.

The service library contains the:

Maintenance analysis procedures (MAPs)

o CE diagnostic diskette

Diagnostic user guide

« Service manuals
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The procedures for using the contents of the
service library are described in this chapter;
however, if you already understand these
procedures, you can use the flowchart on the
next page as a review.




other MAPs
| MAP 1400
| MAP 1300
MAP 1200

The MAPs guide you through
the service call by asking
questions about error codes,
diagnostic program results,
logic-probe levels, and
service checks.

%

Always begin each
service call with
the START MAP.

[

-

START MAP
{MAP 1000)

Depending on your answers
to the MAP questions about
the failure indications, the

START MAP directs you to:

run a diagnostic program

user
guide

s

Diagnostic

Diagnostic
diskette

The diagnostic user
guide tells you how
to run the diagnostic
programs and how to
interpret the results.

a procedure in
a service manual

Service
manual

The service manuals
provide information
about machine
locations, service
checks, adjustments,
removal, and replace-
ment procedures,
and theory of
operation.
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Using the IBM System/23 Service Library

Maintenance analysis procedures (MAPs)

The MAPs use step-by-step instructions for
testing and locating failures in the IBM 5322
Computer and the input/output (I/0) devices.
The MAPs guide you through the service call
with questions about error codes, diagnostic
program results, logic-probe levels, and service
checks. The MAPs use a logical method for
locating the possible causes of a machine
problem and point you to that part of the 5322
computer or /0 device that needs adjustment
or replacement.

You should always use the START MAP (MAP
1000) as the entry point for any service call.

MAP entry points

Always use the entry points of the MAPs. The
entry points are specified by references in
other MAPs or by a Failure Index (at the start
of the MAP) that contains error codes or failure
symptoms.

Using the MAPs

When using the MAPs, you must:

Read carefully. The MAPs can aid you in
finding the problem only if you follow
instructions and answer questions carefully.

Follow the sequence. Follow the MAP
sequence at all times. Sometimes the MAP
instructions do not seem important; however,
you must follow them in order to determine the
exact error conditions.

Follow instructions. MAP instructions must
be carried out exactly in the order given.
Questions are relative to instructions
immediately preceding the questions. Do not
change the conditions set by the instructions
before answering the questions. Do not
operate any switch or key until you are
requested to do so.

14 SY34-0171

When the MAPs request you to probe a line,
the line name and its active level are given. For
example:

Probe H2 GO6 (— machine check).
The — (minus) in front of machine check

indicates that this line is active at a minus
{down) level.

MAP example

An example of an IBM System/23 MAP is
shown on the next two pages. Comments have
been added to describe the MAP format and
statements.



_ MAP nameI . MAP numberl

Y Ee
FILE MAP MAP 1500-1 o s
=
MALY STRATRGY Entry and exit points—shows all entry and
PAGE 1 oF 3 exit points to and from this MAP.
ENTRY POINTS EXIT POINTS
FROM | ENTER THIS MAP EXIT THIS MAP | TO
| -—- l-=
MAP | ENTRY PAGE STEP PAGE STEP | MAP ENTRY
NUMBER | POINT NUMBER NUMBER NUMBER NUMBER | NUMBER POINT
------- (- . ==
1000 | A 1 001 3 014 | 1000 B
1530 | B 2 007 3 0le | 1000 B
3 017 | 1225 A
SP 2 010 | 1530 A
3 012 | 1540 A
001
(ENTRY POINT A)-~s= =8 _ > —
DID POWER-ON TEST RUN OK? Entry peint—indicates a possible starting point in
Sll N this MAP. This point is usually referenced from a
002 step within a MAP,
HALT 38? |
Y ¥ - -
I Question—answer either yes or no. Continue from
| 003 : your answer to the riext question or instruction.
| NO 24V TO DRIVE 1
| CHECK. PIN' B03 ON GABLE FOR Y=Yes, N=No
| VOLTAGE AND CONTINUITY =
]
004
PROGRAM SENSES DRIVE 1 NOT
ATTACHED i

I

|

|

|

|

|

|

|

|

|

I

| ta
| CHECK PIN Al8 MND CABLE FOR
| GROUND AND CONTINUITY

| (SEE SM 1212) REPLACE _ IF
| NEEDED

|

[

|

|

|

|

|

|

|

|

|

I

|

|

Reference number—refers to a location graphic,
maintenance procedure, chart, or other pertinent
information in a service manual.

Off-page reference—identifies the page and trace on
which this MAP leg continues. The 2 indicates that

/ this leg continues on page 2. The A indicates that
2 this leg continues at trace A.

A MAP 1500-1

(Continued on next page)

Using the IBM System/23 Service Library 1-5



Using the IBM System/23 Service Library

Maintenance analysis procedures (MAPs) (continued)

On-page reference—indicates the trace and page from
which this MAP leg came. The 1 indicates that this

leg came from page 1. The A indicates that this leg
came from trace A.

A FILE MAP
1 MAP 1500-2

MAIN STRATEGY

PAGE 2 OF 3

I

|

|

|
005
1. POWER OFF.

2., POWER ON.

3K WHEN 'READY' APPEARS AT THE
BOTTOM OF THE CRT

PRESS 'CMD TEST' TO SELECT THE
ROS RESIDENT

DISKETTE PID 1500.

4. SELECT DISKETTE DRIVE 'l’.

5. SELECT 'DISK WITHOUT LOOP'
OPTION TO RUN

TEST ON DISKETTE DRIVE 1

TEST RUN OK?

YN

[
006

|

| PID 1500 DISKETTE FAILURE. il
| GO TO MAP 1530, ENTRY POINT AT
| e

007

(ENTRY POINT B)

WHEN ., MENUE 1S nzspmmn
_,_Lonlﬁ’ PID 1505
Ui

L i ). [ ditions for answering the
3, RUN »ID 1505 WETHOUT LOOP 0. nsirLtcf'er? estabh;h&s conditio a g

DRIVE_d

DOES DISPLAY INDICATE i,
PROPER NUMBER OF 83 DRIVES :

INSTALLED? = N b - |
. Al Vil .| Action—possible fixes for the failure. Replace, repair,
I 8 "% 4 UJor adjust in the order given. (Check/replace means to
00 - / _ . :
CHECK PIN Al8 AND CABLE FOR check first, then replace if defective.)

|
1
| GROUND AND CONTINUITY, REPLACE
| IF NEEDED. (SEE SM 1212)

I

009

TEST RUN OK?
YN

010

GO TO MAP 1530, ENTRY POINT A.

[
|
1
|
O |
|
|
|
|

18 SY34-0171



Diagnostic and CE utility programs

Diagnostic programs

CE utility programs

There are three types of diagnostic programs
to aid you in observing and locating failures in
the IBM System/23. They are:

+« Power-on diagnostics
* ROS resident diskette diagnostics
+ CE diskette resident diagnostics

Power-on diagnostics. The power-on
diagnostics are contained in ROS (read-only
storage) and are run automatically when the
system is powered-on. If an error is found, an
error code is displayed to describe the failure.
Descriptions of the routines and error codes
used by the power-on diagnostics are located
in the diagnostic user guide.

ROS resident diskette diagnostics. The
ROS resident diskette diagnostics are
diagnostic routines for the diskette drives.
These routines aid you in locating failures on a
diskette drive when the diskette resident
diagnostics cannot be loaded. The instructions
for using these ROS resident diskette routines
are located in the diagnostic user guide.

CE diskette resident diagnostics. The CE
diskette resident diagnostics are located on the
diagnostic program diskette. These diagnostics
contain the diagnostic control program (DCP)
and the device diagnostics to aid you in
locating and repairing problems of the smallest
field replaceable unit (FRU). The diagnostic
program diskette is located in service library
book 2. The instructions for using these
diskette resident diagnostics are located in the
diagnostic user guide.

The CE utility programs are located on the
diagnostic program diskette and are loaded
under control of the diagnostic control program
(DCP). The functions performed by the utility
programs are:

T
=
>
ax
in
Qa
—

» Diskette format

+ Diskette copy

» Diskette read/verify

e Diskette VTOC display

» Engineering change (EC) and program
temporary fix (PTF) support

s« Error log display
= Configuration display
The instructions for using the CE utility

programs are located in the diagnostic user
guide.

Using the IBM System/23 Service Library 1-7



Using the IBM System/23 Service Library

Diagnostic user guide

The diagnostic user guide, located in service
library book 2, contains the information you
need to use the diagnostic and CE utility
programs. Program descriptions, operating
procedures, options, halt codes, and error
codes are included in the guide.

The descriptions for the hait and error codes
can be useful when you are diagnosing difficult

or intermittent machine failures.
7

An example of a page from the guide is shown
on the next page.

18 SY34-0171



DUG1300
KEYBOARD TEST
PAGE 3 OF 4
2.4 PROGRAM RUN INSTRUCTIONS
2.4.1 END COMMAND
2.4.1.1 A "9" KEY ENTRY ON THE NUMEPIC KEYPAD RETURNS CONTROL TO DCP.
2.4.2 EXIT ROUTINE PROCEDURE
2.4.2.1 ROUTINE 1 - MAY BE EXITED BY DFPRESSING THE "TEST" KEY TWICF.
2.4.2.2 ROUTINE 2 - MAY BE EXITED BY FORCING 2 ERRORS (HITTING THE
WRONG KEY ON PURPOSFE) AND THEN DFPRESSING- THE
TEST KEY.

2.4.3 LOOP ROUTINE COMMAND - N/A

2.5+ CONTROL PROGRAM HALTS

2.5.1 ROUTINE 1 - THERE ARE NO HALTS.
2.5.2 ROUTINE 2 - ONE RETRY IS ALLOWED AFTFR EACH OF

h!*?itl**ii**iﬁ*lllﬁ*Qi*‘Iﬁ'*i**i**iiiitit*liiti‘i.

*HALT *
*CODES* CONDITION
AARRKERARRARARAKRNRARARRARE R AR RRS &R AT &k kA

* 110 * INCORRECT SCAN CODE
* * A

120 * NO SCAN CODE RE
% =

'HIS ROUTINE.

MARARRA AR R AR AR R AR R AR
*
kAR N AT AR RN kIR NN Ak ARk Ak kA kN k

AEARRAR AR DI AREARRENATRARR
*
Ak kk kA RNk kR Rk k

*HALT* ; : * *
* ID * MEANING * ACTION *
* L] * L]
ttt!!**ttit!!*t*******’**t*tt**i**‘tt**iittt*tliiﬁttti*t*‘itiidt*ti*‘tt*tt
* * * *
* 150 * AN INVALID SCAN CODE WAS RECEIVED FROM KEYBOARD * REPLACE KEYBD *
* * * *
* *. L] *
* * * *
* 160 * AN INCORRECT SCAN CODE WAS RECEIVED ON THE SECOND* REPLACE

* * ATTEMPT * KEYBOARD *
* * * *
> *. *, *
* * * -
* 170 * YO INPUT RECEIVED ON SECOND ATTEMPT * REPLACE KEYBD *
* * * L]
*. * * *
* w * L3
* 180 * MULTIPLE SCAN CODES WERE RECEIVED FROM A KEY THAT* REPLACE *
* * SHOULD HAVE ONLY PRESENTED A SINGLE INTERRUPT * KEYBOARD *
* * * *
- - *, *
* * L *®
* 190 * TYPAMATIC FUNCTION FAILED ON SECOND ATTEMPT * REPLACE KEYBD *
* * * *
%, L - & *

Using the IBM System/23 Service Library
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Using the IBM System/23 Service Library

Service manuals

The service manuals, which are located in book
1 of the IBM System/23 Service Library,
contain additional reference information you
need to diagnose and repair machine failures.

Volume numbers

Each service manual is assigned a volume
number, as follows:

« Volume 1—5322 computer, including the
power supply, CRT display unit, keyboard,
and internal diskette drives

« Volume 2—b241 printer

e« Volume 3—5242 printer

« Volume 4—b5246 diskette unit

The MAPs use the volume number as the first

digit of a four-digit number, which is the

reference number of a maintenance procedure
in the service manual.

Service manual contents

Each service manual contains information
about:

. Maintenance procedures—describes and
shows how to do the service checks,
adjustments, and removal/replacement
procedures requested by the MAPs

. Location diagrams—shows the location of
the field replaceable units (FRUs), test
points, and jumper pins

« Theory of operation—describes how the
machine operates

. Parts catalog—contains the part numbers
for the FRUs

« Tools and test equipment—describes and
shows how to use the tools and test
equipment needed to diagnose and repair
machine failures

« Glossary—defines the abbreviations,
acronyms, and terms that are used in the
service manual

The volume number is used by the MAPs as the
first digit of the maintenance procedure number.

110 SY34-017M1




Using the service manuals

Your primary use of the service manuals is in
the sections for maintenance procedures. The
maintenance sections contain location diagrams
and the service check, adjustment, and
removal/replacement procedures.

The MAPs use a four-digit number to guide
you to a location diagram or a maintenance
procedure in a service manual.

The first (high-order) digit identifies the volume
number of the service manual. The three
remaining digits identify either a location
diagram or a field replaceable unit (FRU)
procedure in that volume.

The following diagram shows how the MAPs
guide you to a specific maintenance procedure:

pa— —

N
R 2

——

PERFORM THE HEAD LOAD SOLENOID
AND BAIL SERVICE CHECK (SEE

SM 1540) ¢

IS THE SERVICE CHECK OK?

Y N
[
[
[

IB\Y'5322 Cd
Segfvice Mam

apter 1. Using the IBM Syst
Service Library

TSIV
O

IBM
o System/2

Service
o Library

Volume 1

Chapter 2. Processor, Dt
and power supply
Maintenance procedures 120
Theory of operation

Chapter 3. Keyboard
Maintenance procedures 13
Theory of operation

Maintenance procedures

1540 Head load solenoid and bail

Service check

1. Switch off the 5322 power.

2. Disconnect the ac drive motor power cable

530 SY34-0171

Use the first digit of the MAP reference number
to identify the volume number of the service
manual.

Use the Contents page in the service manual to
locate the maintenance procedure.

Chapter 5. Diskette drive

Contents

1540 Head load solenoid and bail 5-30
Service check 5-30
Adjustment 5-32

Perform the maintenance procedure, then return
to the MAP.

Using the IBM System/23 Service Library  1-11
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Maintenance procedures

1200 Locations (continued)

Functional units (rear view)




1200 Locations

Functional units (front view)

@ Diskette drive 2

Q CRT display unit

e Cooling fan

Alddns 1amod

108532014

@ Diskette drive 1

Processor, processor features, and power supply 2-3
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1200 Locations (continued)

ew)

Functional units (rear vi




Operator switches and controls

eDisplay screen brightness control O Diskette drive 2 latch
eDiskette drive 1 latch Q Power switch

=
o
a
& =
m‘h
v
80}

3
2o
(L (o

(Off)
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1200 Locations (continued)

Cables and connectors

e Diskette drive 2 attachment cable connector
e Diskette drive 1 attachment cable connector
e Keyboard cable connector

e Planar board power connector P4/J4

G CRT/planar cable connector

o Keyboard/planar cable connector

e Diskette drive 1 attachment cable connector

0 Diskette drive 2 attachment cable connector

26 SY34-0171

o Printer port cable connector

o CRT signal cable connector

0 CRT power connector P3/J3

o Fan power connector P5/J5

@ Diskette drive 2 power connector P2/J2
m Diskette drive 1 power connector P1/J1
@ Keyboard ground wire




AC safety ground locations

5 p——To diskette drive 1

+= To diskette drive 2

P1/J1
AC power
connector Note  TB1
J1
e — T1 P2/J2
3 |
_N® [
=2 P3/J3
([ ] 2

Power supply frame

Note: 50-Hz GBG/I machines only

= To CRT display

P3/J3
[Models 110, ] P5/J5 Sroundi -
— rounding symbols:
120, 130, 140 - CRT E
Fan E4 = display & = Screw and external-
frame E tooth starwasher
O 9 = Metal-to-metal contact
\(\ via screw
Fan bracket Hinge Support plate
X{ = Metal-to-metal contact
)
P1/J1
> 5 Diskette
b— m drive 1
Models 111, frame
113,121,123, P3/J3
131, 133, 141, P5/45 —
143 P 2] CRT
—_— display
Fan E4 E3 frame
X l\L ~
Fan bracket Hinge Support plate
P2/42
il o I
} 5 Diskette
- drive 2
P1/01 frame
) A XX
D Diskette || B
o EH drive 1
Models 112, frame b
114, 122, 124, P3/J3 B — P v
132, 134, 142, P5/J5
144 5 2 ﬁ CRT g
display
Fan E4 E3 frame  §
Q[\ N

Fan bracket Hinge Support plate

Processor, processor features, and power supply
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Maintenance procedures

1210 AC voltage distribution diagrams

60-Hz power supply (Canada and U.S.)

This diagram is for power supply PN 6838279
only. If a power supply with a different part
number is installed in the 5322, see the labels
attached to that power supply.

Power supply

|
! P1/J1
1 ¢ TR s
L Line = 1 I
50 \ = —O——O— i 4
Vac 6
(See / N Neutral 2 1
Note) 5 ‘ P2/J2
| E2 )ic( 1 5
=0 ~— 5
T2 3 A F6 p |~ | |
| o T o oNo—=0—2-0o4 | 6
| - —
1
5 !
| 0= o2 o | Paus
s1 e —— 5 2
| Power switch T 11 i
| | To | 3
12 ¢ 45 vde ; ;
— I
J 13 : E3
17| Te I
| I l +12 Vde T | pous
‘ 18 I 1
| To |
| 19 ) -12 vde ! [ 2
Note: There are no : » 20 l; e 3
olt ti = I .
| ?cv .age iy . 21 To { voltage distribution |
or this power supply. A 23 | +24 Vdc diagram”’
I The ac input voltage 22 | g |
must be 104 Vac to cé | | |
| 127 Vac (120 Vac B 24 14 I
| nominal). | 15 To | l
5Vde |
| |
1 16 | |
L A1 card 1) J
A1 card (rear view)
2-8 SY34-0171

Diskette
drive
1

Diskette
drive
2

CRT
display
unit

Fan



60-Hz power supply (GBG/I*)

This diagram is for power supply PN 6838280
only. If a power supply with a different part
number is installed in the 5322, see the labels
attached to that power supply.

Power supply

>
. = S— o — e e T - T S S B = —— —Q-
=8
r j g 2
&5
‘ S | s 2
| a a
} {%} P1/J1
= TB1 |
—|—- Line i T [ = 5 Diskette
L /O—]'——O'——] i 4 drive
AC \ E — 6 1
input N Neutral 2 |
/ — =0—0C
T | Pau2
~~] 3 -
E2 |
] @ HH | 2 (I;)i‘skette
= rive
‘ o2 o= | | 6 |2
Power ] T1/TB (Ses Nowl 5 = | P3/J3
switch ) ee Note) =~ '——————
| 6 3 \ 1 1 r 11 ': 2 CRT
2A | | 3 |display
P4 &1a 0202 12070 — T | unit
CB1 Y- 3 . | +5 Vde | 1
Circuit | O—Q\— 13 Iy E3
breaker 4 4 4 !
1B 17 { To | | P5/J5
2B 4 | =
5 5 4 +12 Vdc |
| o0—=0 18 1
6 f 6 | }TO | Fan
| RERC To 1211 DC I :
7 7 I - 3
[ o0 p I 2 ll voltage |
080183 21 To | [ distribution
| 9 9: | +24 Vdc | diagram” |
Note: T1/TB is O—0— | 22 :
J shown wired for 10, 110 14 | [
] 220 Vac input. = | ¥ To I [
Relfer to ;t]he ?C A 23 Bvde |
| voltage chart for c6 1 - ) I
other ac voltage |
Loptions. B 24 L - _ Alcard _I

AC voltage chart

AC input | T1/TB line T1/T8B
voltage connection jumpers
100 1-7 1-6, 2-7,4-9
110 1-8 1-6, 3-8, 4-9
120 1-9 1-6, 4-9
127 1-10 1-6, 5-10, 4-9
200/208 1-7 2-6
220 1-8 3-6
240 1-9 4-6 A1 card (rear view)

* GBG/I—General Business Group/International

Processor, processor features, and power supply 2-9
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1210 AC voltage distribution diagrams (continued)

50-Hz power supply (GBG/I)

This diagram is for power supply PN 6838281
only. If a power supply with a different part

number is installed in the 5322, see the labels
attached to that power supply.

Power supply,

| | é [ P1/31
T g o |
.—J—. * i JEKI L 5 |Diskette
. e 010 1 4 |drve
AC NE — [ 6 |
input |/ y Neutral R
T = | P2/J2
E2 =03 o i
= | Diskette
+ %j I——I— 4 |drive
| 5 2 = I
5
| 1. O——0g | pais
Power T1/TB (See Note) ———
switchls 3 \\:1 = A 11 F _/f/ 2 |cRT
|2 1A 2_ 2316 ! To ! 8 |display
CB1 )““) o0 ) 12 +6 Vde 1 1 unit
Circuit 3 3 3 I 13 1 €3
breaker 4 1 | \
| 1B | 49 17 | To | | P5/J5
28 | +12 Vde ®
5 5 18 | 1
| 6 6 | To 1 Fan
|
7 7 | 820 | » To”1211DC 3
| 8 8 ! T I voltage distribution l
21 o | . e
o0—0— | +24 Vde diagram |
Note: T1/T8 is —
| shown wired for } I
220 Vac input. \ |
Refer to the AC i
| voltage chart for }' |
other ac voltage t
options. N J
AC voltage chart
AC input | T1/TB line T1/T8B
voltage connection jumpers
100 16 1-5, 2-6, 4-8
110 17 1-5,3-7,4-8
200 16 25
220 17 35
230 18 35
240 1-8 4-5 A1 card (rear view)
2-10 SY34-0171



1211 DC voltage distribution diagram

This diagram is for power supplies PN
6838279, 6838280, and 6838281. If a power

supply with a different part number is installed

in the 5322, see the labels attached to that
power supply for the locations of the voltage
test points that are shown on the A1 card in

this diagram.
P4 Planar board
power cable
12 Power good
2 Ground g
7 +5 Vdc §
E1 4 +5 Vdc a
1 +5 Vdc
= Power supply -
Slcard Connector
F5 (+5V)
-5V +5V 45V 10} 2
Al ? o T s {8 e 7]8l9
-5V +5V +5V +b6V
GNP F3 (-12V) 108 4/5|6
- Q‘fl}—o IT‘ 1] 2] 3
GooD | 5A {Top view)
+24V +24v 6 -12 vde
F4 (+24V) h F1 (-5V) F2 (+12V) RTN
o f ' o 12V D 11 Ground
1.5A 5V 5A RTN RTN VA7 RTN RTN
0 0O 0 O+2v
RTN
3 +12 Vdc
5 Ground
8 Ground
9 -5 Vdc
Drive 1 attachment cable
DC voltage tolerances: (Note 1)
— ot A02  |Ground
ipple volta:
Voltage Tolerance P-Pp:’Note 2)g BO1 [*6 Vde & Note
g A0l |5Vdec |3
+5 Vdc +4.6 to +5.5 12 BO3 |4+24 Vdc
-5 Vdce 4.6 to -5.5 .05
+12 Vdc +11.0 to +13.2 175
-12 Vde -11.0t0-13.2 12 Drive 2 attachment cable
+24 Vdc +22.0 to +26.4 .325
Power good +2.4 to +6.5 0 A02 |Ground
BO1 |45 Vde |note
Note 1: The voltage tolerances in this chart are for A01 |5Vde (g
voltages measured at the power supply A1 card only. BO3 |+24 Vdec

Note 2: Ripple voltage measurement

Ripple voltage can be measured most accurately with an
oscilloscope, However, an alternate way to get an indica-
tion of ripple voltage is with a CE meter (PN1749231),
a. Connect a capacitor (0,22 UF or larger, 50 Vdc
or higher) in series with one of the meter leads.
(Capacitor not furnished.)

b. Set the meter range to 2.5 Vac.

c. Connect one meter lead to the dc voltage in
question, the other lead to frame ground.
(Remember, a capacitor is in series with one of

the leads.)

d. If the meter pointer leaves zero on the meter
scale, excess ripple voltage may be present.

Note 3: The -5 Vdc, ground, and +5 Vdc connect

to cable pins AQ1, A02, and BO1 only at the diskette
drive end of the cable. The +24 Vdc connects to
cable pin BO3 at both ends of the cable {diskette
drive and attachment card), See 1505 Locations—
Diskette attachment cable.””

Processor, processor features, and power supply 2-11
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1212 Signal cable distribution diagram

5322 1 @) CRT display cable
CRT display Keyboard | CPU planar board CRT display
| Pin Line name Pin
A05 Horizontal retrace return A/l
[ } | A06 Video drive signal J/g
0 I A07 Vertical retrace return L/10
| BO5 Horizontal retrace signal F/6
e B06 Video drive return L/10
[ — [ | BO7 Vertical retrace signal K/9
CPU planar = ‘ !
| board Di'skette | A12 AO1
o drive 1
| : —
I HEREEREN ﬁHCDEruJKL
[- I EEEEERER LTI irTd
| _—— . (S ‘t 12345678910
| I B12 BO1
d Diskette |
I G drive 2
I \ Q | e Keyboard cable
CPU planar board Keyboard
| = ||
Pin Line name Pin
) (S 4 AR
A02 Delay strobe A09
1 AO05 Scan code 0 A01
5241 or _] [_5246 —] A0B +5 Vdec AQ2
5242 A07 Scan code 1 A03
| - | | Diskette I A08 Ground A04
First drives 3 BO1 Programmed reset A12
| printer | | and 4 I BO3 Data strobe A14
B04 Scan code 6 A10
| | | 1 | BOS Scan code 5 A08
! B06 Scan code 4 AO07
L J l_ _J BO7 Scan code 3 A0B
BO8 Scan code 2 AQ0b
rsﬁ or |
5242 A08 A01
I — ¥
Second /
l printer ||[i|||l|[|1
I B0O8 BO1 A14 A01

212  SY34-0171



O Q Diskette drive cable

G 5246 diskette drive cable

Internal
(Diskette attachment card on diskette (Diskette attachment card on 5246
CPU planar board) drives CPU planar board) MPX card
Pin Line name Pin Pin Line name Pin
Not used -5 Vdc * A01 1 Load access B10
Not used Ground * A02 2 Drive 3/4 write data BO1
Not used +5 Vdc * BO1 3 Drive 3/4 access 0 BO3
BO3 +24 Vdc * B0O3 4 Drive 3/4 access 1 B09
A04 A04 5 Inner tracks B14
[Through Ground (twisted pair Through 6 Drive 3/4 head engage B0O8
A17 A17 7 Drive 3/4 diskette sense B11
A18 Sense ground A18 8 Switch filter B13
BO4 Index B0O4 9 Read/write drive 4 B05
B0O5 Diskette sense B0O5 10 Drive 3 attached B0O6
B06 Write/erase enabled BO6 11 Seek drive 4 BO4
BO7 File data BO7 12 Drive 4 index B12
BO8 Inner tracks B0O8 13 Select head 1 B15
B0O9 Erase gate BO9 14 Drive 3 index B17
B10 Access 0 B10 15 Drive 3/4 file data B16
B11 Select head 1 B11 16 Not used
B13 Access 1 B13 17 Drive 3/4 current enabled BO7
B14 Write gate B14 18 Drive 3/4 erase gate B19
B15 Head engage B156 19 Drive 3/4 write gate B18
B16 Switch filter B16 = Port 1 attached/port 2
B17 Write data B17 attached B20*
— +5 vdc A02
*From power supply A1 card _ AO1
A18 k AO01 A18 1/\01 20 I Ground (twisted pair) -
Through Through
Y A 37 A20

e

{ x

BO1 B18

e 5241 or 5242 printer cable
(CPU 1st or 2nd printer port)

BO1

Printer

Pin Line name

Pin

Xmit printer data return
Xmit printer data

Rcv printer data

Rev printer data return
Ground

Ground

Printer baud rate 1
Printer baud rate 2
Printer baud rate 4

CONOOhWN =

*Refer to printer
service manual

20 \ 37

*A jumper

is installed
between
A20 and
B20

| '

/;/’//z’////f//)/)//f"'-y)

&f:‘////!;//;’:’f//)///[ 1 HEEW
1 19 B20

Processor, processor features, and power supply 2-13
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Maintenance procedures

1220 Covers

Keyboard cover removal and replacement

1. Switch off the 5322 power.

2. Remove the two cover screws @.

3. Lift the front edge of the keyboard cover @
and pull the cover toward the front of the
5322.

4. Install the cover by reversing the order of

the removal procedure.

Rear access cover removal and
replacement

1. Switch off the 5322 power.

2. Pull the rear access cover @ toward the
rear of the 5322 until the pressure latches
release the cover.

3. Install the cover by reversing the order of

the removal procedure.

Top cover removal and replacement

1. Switch off the 5322 power.

2. Remove the rear access cover @.

3. Remove the two cover screws @.

4. Pull the top cover @ toward the rear of the
5322 to disengage the front locating tabs,
and then remove the cover.

5. Install the cover by reversing the order of

the removal procedure.

Front cover removal and replacement

1. Switch off the 5322 power.

2. Remove the rear access cover @, the top
cover @, and the keyboard cover @.

3. Remove the keyboard (1330).

2-14 SY34-0171

DANGER

Up to 800 Vac is generated in the
power supply. Ensure that the power
cable is disconnected from the ac
service outlet.

10.

Place the power supply in the service
position (1240, 1250, or 1260).

Place the planar board in the service
position {1230).

Remove the CRT display brightness control
knob by pulling it from the control shaft.
When replacing the control knob, observe
that it has a key that aligns with the control
shaft.

Turn the diskette latches to the horizontal
position.

Remove the five screws @ that hold the
front cover @ to the_ 56322 main support
plate and center bracket. These five screws
are located on the rear of the front cover.

Remove the 11 screws @ that hold the
front cover to the bottom cover @.

Remové the front cover by pulling it toward
the front of the 5322. Ensure that the
diskette latches do not bind in the cover
openings.

. Install the front cover by reversing the

order of the removal procedure.

Bottom cover removal and replacement

1.

2,

Switch off the 5322 power.

Remove the rear access cover @, the top
cover @, the keyboard cover @, and the
front cover @.

Remove the two screws @ that hold the
center support bracket to the bottom cover



4. Remove the six screws @ that hold the
bottom cover to the 5322 main support
plate.

Note: In step b5, aid is needed to move the
power supply and planar board assemblies
while the 5322 is moved from the old cover to
the new cover.

(on back
of cover)

Place the new bottom cover next to the old
cover. Lift the 5322 from the old cover and
carefully place it into position in the new
cover.

Assemble the 5322 and covers by reversing
the order of the removal procedure.

o Keyboard
cover

Processor, processor features, and power supply 2-15
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Maintenance procedures

1230 CPU planar board

Removal

Replacement

Switch off the 5322 power.
Remove the 5322 rear access cover (1220).

Disconnect any |/O device cables that are
connected to the 1/0 cable ground clamp

Remove the two screws @ from the rear of
the planar board drawer.

Slide the planar board drawer @ out to the
service position.

Note: When the drawer is in the service
position, the attachment cards, cables, CE test
pins, and feature jumper pins are accessible. If
a new planar board is being installed, continue
with the following steps:

6.

Label and remove all /0 attachment cards
©. R/W storage cards @, and cables from
the planar board and the 1/0 cable
connectors @. See the planar board
diagram for card and cable locations.

Remove the mounting pin @ that holds the
planar board to the drawer and remove the

planar board. (The mounting pin can be
pushed up from the bottom of the drawer.)

o 1/0 cable connectors

e ]

S[]

2-16

(3 O Y =
Ground K
clamp

S§Y34-0171

1.

7.

Remove any feature jumpers @ from the
old planar board and install them on the
same pin positions on the new board.

Place the new planar board into the drawer
and install the mounting pin @.

Install the attachment and read/write
storage cards that were removed from the
old board.

Place the drawer in the service position and
connect all cables to the planar board and
attachment cards.

Slide the planar drawer @ into the 5322
and install the two screws @.

Connect the 1/0 device cables to the I/0
cable connectors @ and clamp the cable
ground shields in the ground clamp @ on
the rear of the power supply.

Install the rear access cover (1220).

Note: If a new CPU planar board is installed,
check the display unit ‘“Horizontal centering
potentiometer” adjustment (1440).

Mounting pin

> cPu planar drawer (shown
in the service position)



CPU planar board diagram

- Audible alarm

CE register CE logic probe ®/ ]
[« q test pins power pins - Jumper for 50-Hz E
é 2= machines only § 2
Lo Bo1 AO1 g %
{ & LI s
\ B0 Bit7 \ +5 Vde a8
Ground |- Keyboard connector
. B12 BO1 by
B e BO8 A08 A1  CE loop on test
q A12 A2 CE stop on error
m__} . Gl A3  Machine update
@ass - CRT display card installed
d d 4 1 connector B1
c B2 Country select
— /
j _ B3 ¢ (see note)
d q R/W storage card locations and jumpers B4
Total R/W | Card size 64K card B5
storage and location jumpers
d installed Feature | Base |1 2 3 4 Cc2 Internal diskette
32K 32K not installed
64K 32K 32K ]
d 64K L 64K | x X Feature jumpers
De 96K 32K 64K X X
et 128K 64K | 64K X X
connector
P4 A18 B18 . - I___|A3\1ﬁ_,B'_31 o]
p— e -~ - L
(Base) ] H \
° i
(Feature) o ﬁ HN
Storage card l u
component == o A =
iy BO1 L~
side | L | | |
z A01__ BO1 Diskette attachment
Pl Machine update »° = v % card socket
czr)l:nz::tor 6 9 card socket 0 1/0 card sockets
15
Note: Install jumpers as indicated by a 1" for country select.
Country B1 B2 B3 B4 B5| Country B1 B2 B3 B4 B5 e elazeldditions]
Austria/Germany 1 0 0 0 0 {Japan 0 0O0O0 1 e Riejonithe p.lanar. o
Belgium 1 0 0 1 0 | Norway 11100 ﬂ:'at are not sho'wn gD
Belgium (French) 011 1 0 |Spain/Spanish 11000 diagram; these pins are for
Canada (French) 01 1 0 O |Sweden 11010 manufac_:turlng use only and
Denmark 10 1 1 0 |Switzerland (French) 0 1 0 1 0 Bl iimes edhor oS
Finland 11 1 1 0 |Switzerland (German) 1 0 1 0 O R CUELE
France 0 0 0 1 0 | United Kingdom 00100
International 0 0 1 1 0 | United States 00O0O0O0O0
Italy 01000

Processor, processor features, and power supply 2-17
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1230 CPU planar board (continued)

CPU planar board connector pin

assignments
8(412|1|8(4|2|1 }<— Hexadecimal value
) Pin 13 o[1]2[3[4|5]6|7 j#=—Register bit
Pin_ 12 .
Pin 1
7 Vs \
\ |
[ \ | CE logic probe .;l:)nl\-lper fior
d q \ \ power pins A z
\ \ / Q. machines only
'— i GEen
Pin 24
q Bit O Bit 7 +5 Vdc
CE register Ground Keyboard
test pins = connector
q q (Note 1) B {Note 2)
B12
/ A08
¢ ¢ BO8
ROS AD1
modules CRT display connector
(Note 2)
q ¢
q
\ q
Feature R/W ]
storage card Feature jumper
pins {Note 4)
A18 B18 A18 B18 < = .
o B31 = ™ [ |
D ‘f@’
DC power A 7{819 Base R/W
connector P4 41516 storage card
{Note 3) 1 3
Storage card g
component side AOT BO1 )04 Bod
| L L i
AOT/E_‘\ M=t S —
BO1
6 9 Printer iates;
- connector 1, See the diagnostic user guide for CE register test
(Note 2) pin information,
15

218 SY34-0171

2, See 1212 Signal cable distribution diagram”
for connector pin assignments,

3. See 1211 DC voltage distribution diagram'*
for connector pin assignments.

4, See "Planar board diagram’’ on the preceding
page for feature jumper information.



° Feature R/W storage card socket e 1/0 card sockets

Pin Line name Pin Line name Pin Line name Pin Line name
AQ1 |Storage data bit 4 BO1 |Storage data bit 3 A01 | 1/O check BO1 | Ground
A02 |Storage data bit 2 B0O2 |Storage data bit 1 A02 | Data bus bit 7 B02 | Reset I/O
AO03 |[Storage data bit 0 B0O3 |Column address A03 | Data bus bit 6 BO3 | +5 Vdc ‘_z
strobe 2 A04 | Data bus bit 5 B04 | Not used . 2
A04 |Not used B04 |Row address strobe 1 AQ5 | Data bus bit 4 B0OS5 | -5 Vdc % >
AQ5 |Storage 2 64K BO5 | Row address strobe 1 A06 | Data busbit 3 B06 | ~DMA request O § 3
AO06 |Write enable B0O6 |Row address strobe 1 A07 | Data bus bit 2 B07 | —12 Vdc g 2
A07 |[Column address B0O7 |Row address strobe 1 A08 | Data bus bit 1 B0O8 | Advance storage read
strobe 3 AQ09 | Data bus bit 0 B09 | +12 Vdc
AQ08 |Storage addiess bit 1 | BO8 |Not used A10 {1/O ready B10 | I/O cycle
A09 |Ground BO9 |Not used A11 | 1/O address enable B11 | Storage write to I/O
A10 |-5 Vdc B10 |Ground A12 | Page bit 3 B12 | Storage read to 1/O
A11 |[+12 Vdc B11 |Storage 2 installed A13 | Page bit 2 B13 | 1/O write
A12 |Storage address bit 2 | B12 |Storage address bit 5 A14 | Page bit 1 B14 | I/O read
A13 |Storage address bit 0 | B13 |Storage address bit 4 A15 | Page bit O B15 | DMA acknowledge 3
A14 |Storage address bit 6 | B14 |Storage address bit 3 A16 | Address bus bit 15 B16 | DMA request 3
A15 |Column address B15 [+5 Vdc A17 | Address bus bit 14 B17 | DMA acknowledge 1
strobe 6 A18 | Address bus bit 13 B18 | DMA request 1
A16 |Column address B16 |Not used A19 | Address bus bit 12 B19 HDMA acknowledge 0
strobe 7 A20 | Address bus bit 11 B20 | DMA request 0
A17 |Storage data bit 6 B17 |Storage data bit 5 A21 | Address bus bit 10 B21 | TP tx interrupt
A18 |Storage data bit P B18 |Storage data bit 7 A22 | Address bus bit 9 B22 | TP rec interrupt
A23 | Address bus bit 8 B23 | Interrupt request 5
e A24 | Address bus bit 7 B24 | Diskette interrupt
Base R/W storage card socket A25 | Address bus bit 6 B25 | Interrupt request 3
Pin Line name Pin Line name A26 | Address bus bit 5 B26 | Not used
AO1 |Storage data bit 4 BO1 |Storage data bit 3 A27 | Address bus bit 4 B27 | Terminal count
A02 |Storage data bit 2 BO2 |Storage data bit 1 A28 |Address bus bit 3 B28 | I/0 address latch
AO03 |Storage data bit O B0O3 | Column address enable
strobe O A29 |Address bus bit 2 B29 | +56 Vdc
A04 |Column address B04 |Row address strobe 1 A30 |Address bus bit 1 B30 | Clock to 1/0
strobe 2 A31 | Address bus bit O B31 | Ground
AO05 |[Storage 1 64K BO5 |Row address strobe 1
AQO6 |Write enable B06 |Row address strobe ()
A07 |Column address B0O7 |Row address strobe 1
strobe 1
A08 |Storage address bit 1 | BO8 |Not used
A0S |Ground B0O9 |[Column address
strobe 3
A10 |-5 Vdc B10 |Ground
A11 [+12 Vdc B11 |[Storage 1 installed

A12 |Storage address bit 2 | B12 |Storage address bit 5
A13 |Storage address bit 0 | B13 |Storage address bit 4
A14 |Storage address bit 6 | B14 |Storage address bit 3

A15 |Column address B15 |+5 Vdc
strobe 4
A16 |Column address B16 |Not used
strobe 5
A17 |Storage data bit 6 B17 |Storage data bit 5
A18 |Storage data bit P B18 |Storage data bit 7
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Maintenance procedures

1240 60-Hz power supply (Canada

Layout diagram

This diagram is for power supply PN 6838279
only. If a power supply with a different part
number is installed in the 5322, see the labels
attached to that power supply for locations.

@ Ac distribution box

e Transformer T1

e AC power switch box
Q AC power On/Off switch
G Resonant capacitor C6
e DC power plug P4

e A1 card assembly

o Power-good LED

and U.S.)

1/0 cable ground clamp
AC power plug P1

AC power plug P2

AC power plug P3

AC power plug Pb

AC input fuse F6
Terminal block TB1

000660600

Power cable jack J1

00000

1

0 0 0 (11

O uuu[lgr_i Ea=u__

Power supply (top view)
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Note: If removal of the power supply cables
from the 5322 required removing the cable ties,
ensure that these cable ties are replaced.

DANGER

Up to 800 Vac is generated in the
power supply. Before removing the
power supply or any power supply part,
switch off the 5322 power and
disconnect the power cable from the ac

Replacement

1. If cable plugs P1 through P5 and the

service outlet. . . >
diskette drive attachment cable(s) were _ 8
disconnected during the removal procedure, 2 ?
reconnect these cables. g2
Removal & 8
_ ] 2. Slide the power supply @ into the 5322
power cable from the ac service outlet and
from the power supply jack J1 @. 3. Place the 1/0 cable ground shields in the
ground clamp @ and close and tighten the
2. Remove the 5322 rear access cover and clamp.

top cover (1220).
4. Install the 5322 top cover and rear access
3. Open the ground clamp @ and remove the cover {1220).
I/O cables from the clamp.
5. Connect the ac power cable to the power
4. Remove the two screws @ from the rear of supply jack J1 @.
the power supply.

5. Slide the power supply @ out from the rear
of the 5322.

6. The power supply is now in the service
position. If it is necessary to switch on the
5322 power with the power supply in this
service postion, use the CE meter (ohms
RX1 scale) to first ensure that grounding
continuity exists between the 5322 main
base plate and the power supply frame.

Note: When the power supply is in the service
position, the fuses, voltage test points, power
supply parts, and power switch are accessible.
To remove the power supply completely,
continue with the following steps:

7. Disconnect the cable plugs P1 through P5
from the connectors in the 5322 (1200).

8. Label and then disconnect the voltage Screws Ground
wires of the diskette drive attachment clamp
cable(s) from the +5 Vdc, -5 Vdc, +24 Vdc,

?1n2d1 $;ound terminals on the power supply J1 supply
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Maintenance procedures

1241 Fuses (60-Hz power supply, Canada and U.S.)

DANGER

Up to 800 Vac is generated in the
power supply. Before removing the
power supply or any power supply part,
switch off the 5322 power and
disconnect the power cable from the ac
service outlet.

Note: The diagram at the bottom of this page
shows the fuse locations for power supply PN
6838279. If a power supply with a different
part number is installed in the 5322, see the
labels attached to that power supply for the
fuse locations.

F1-F5 removal and replacement

1. Switch off the 5322 power and disconnect

the power cable from the ac service outlet.

2. Place the power supply in the service
position (1240).

3. To remove a fuse from the power supply,
use a fuse puller. Fuses 1 through 5 are
identified as follows:

F1 is the -5 Vdc fuse (0.5 ampere) @

F2 is the +12 Vdc fuse (1.5 amperes) @
F3 is the -12 Vdc fuse (0.5 ampere) @
F4 is the +24 Vdc fuse (1.5 amperes) @
F5 is the +5 Vdc fuse (10 amperes) @

Warning: Never replace a fuse with one of
a higher ampere rating. Machine circuit
damage can occur.

4. Install the fuse and power supply by

reversing the order of the removal
procedure.

F1-F5 service check

1. Remove the fuse from the power supply.

2. Use the CE meter set to the ohms RX1
position to check fuse continuity. If the
meter does not indicate a short circuit (0
ohms), install a new fuse of the same
ampere rating.

GND F5 (+5V)
— BV 5V 4BV
i T e T e R s [ s e RS o7
(A v 45V 45V
D F3(-12V) -
PWR GOOD (8 m—
5A
+24V +24V
RTN
[] U F4 (+24V) '12\/[] F1 (-5V) F2 (+12V)
s — s —on ]
1.5A 5 RTN RTN +12v 1.5A  RTN RTN
RTN

Power supply A1 card
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Warning: Never replace a fuse with one of
a higher ampere rating. Machine circuit
damage can occur.

DANGER

AC line voltage is located in the fuse
socket. Before removing the fuse,
switch off the 5322 power and
disconnect the power cable from the ac
service outlet.

5. Install the fuse and rear access cover by
reversing the order of the removal

procedure. =
F6 removal and replacement F6 service check g3
1. Switch off the 56322 power and disconnect 1. Remove the fuse from the 5322.

the power cable from the ac service outlet
2. Use the CE meter set to the ohms RX1

2. Remove the 5322 rear access cover (1220). position to check the fuse continuity. If the
meter does not indicate a short circuit (0
3. Turn the fuse holder cap @ ohms), install a new fuse of the same
counterclockwise and remove the cap and ampere rating (5 amperes, slow-blow).
the fuse.
(0} @)

\S

4 ) - 1 A L 1 L I

Rear view
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Maintenance procedures

1245 Power switch (60-Hz power supply, Canada and U.S.)

DANGER

AC line voltage is located on the power
switch terminals even when the switch
is in the off position. Before removing
the power supply and the switch,
disconnect the power cable from the ac
service outlet.

Note: The power switch maintenance
procedures on this page are for power supply
PN 6838279 only. If a power supply with a
different part number is installed in the 5322,
the power switch is not replaceable; replace
the power supply.

Removal

screws @ and @ and realign the switch
bracket @ and the mounting bracket 0.

5. Install the power supply {1240) and the rear
access cover (1220).

Service check

1. Switch off the 5322 power and disconnect
the power cable from the ac service outlet.

2. Place the power supply in the service
position (1240).

3. Remove the two screws @ and the switch
cover ©.

4. Remove the two screws @ and the power
switch @.

5. Label and disconnect the four wires from
the switch terminals @ and @.

Replacement

1. Connect the four wires to the switch
terminals @ and @.

2. Position the switch in the switch bracket
and install the two screws @.

3. Install the switch cover @ and the two
screws . Before tightening the screws,
ensure that the grommet is positioned in
the opening at the rear of the switch cover.

4. Slide the power supply into the 5322. If the

switch bezel does not align with the
opening in the 5322 front cover, loosen the

2-24 SY34-0171

DANGER

AC line voltage is located on the power
switch terminals even when the switch

is in the off position. Before removing

the power supply and the switch cover,
disconnect the power cable from the ac
service outlet.

1. Switch off the 5322 power and disconnect
the power cable from the ac service outlet.

2. Place the power supply in the service
position (1240).

3. Remove the power switch cover.

4. Set the CE meter switch to the ohms RX1
position. Connect one meter test lead to
power switch terminal 2 @, and connect
the other meter test lead to power switch
terminal 3 @. With the power switch in the
off position, the CE meter should indicate
an open circuit. With the power switch in
the on position, the CE meter should
indicate a short circuit.

5. Use the same procedure as in Step 4 and
check between power switch terminals 5
and 6 @.
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Screws
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bracket
Mounting @&
bracket
= Power suppl
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Screws
Switch Switch
terminals 5 2 terminals
o:*ﬂ I}~>o
T 751
Switch
cover Power switch
(wiring side)
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Maintenance procedures

1250 60-Hz power supply (GBG/I1*)

Layout diagram

This diagram is for power supply PN 6838280
only. If a power supply with a different part
number is installed in the 5322, see the labels
attached to that power supply for locations.

e AC distribution box 1/0 cable ground clamp

Transformer T1 and
terminal block T1/TB

Q AC power switch box
0 AC power On/Off switch
e Resonant capacitor C6
G DC power plug P4

e A1 card assembly

0 Power-good LED

AC power plug P1
AC power plug P2
AC power plug P3
AC power plug P5
Circuit breaker CB1
Terminal block TB1

000060000

Power cable jack J1

\\

s

0 1 1

TT 0] B ——

Power supply {(top view)

* General Business Group/International
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DANGER

Up to 800 Vac is generated in the
power supply. Before removing the
power supply or any power supply part,
switch of f the 5322 power and
disconnect the power cable from the ac
service outlet.

Removal

1. Switch off the 5322 power. Disconnect the
power cable from the ac service outlet and
from the power supply jack J1 ©.

2. Remove the 5322 rear access cover and
top cover (1220).

3. Open the ground clamp @ and remove the
1/0 cables from the clamp.

4. Remove the two screws @ from the rear of
the power supply.

5. Slide the power supply @ out from the rear
of the 5322.

6. The power supply is now in the service
position. If it is necessary to switch on the
5322 power with the power supply in this
service postion, use the CE meter (ohms
RX1 scale) to first ensure that grounding
continuity exists between the 5322 main
base plate and the power supply frame.

Note: When the power supply is in the
service position, the fuses, voltage test
points, power supply parts, and power
switch are accessible. To remove the
power supply completely, continue with the
following steps:

7. Disconnect the cable plugs P1 through P5
from the connectors in the 5322 (1200).

8. Label and then disconnect the voltage
wires of the diskette drive attachment
cable(s) from the +5 Vdc, -b Vdc, +24 Vdc,
and ground terminals on the power supply
(1211).

Note: If removal of the power supply cables
from the 5322 required removing the cable ties,
ensure that these cable ties are replaced.

Replacement

Note: If a new power supply is being installed,
ensure that it is wired for the correct ac line
voltage. See “AC line voltage selection’ on the
following page.

o
o
@
]
(]
o
(=]
g
a

1. If cable plugs P1 through P5 and the
diskette drive attachment cable(s) were
disconnected during the removal procedure,
reconnect these cables.

2. Slide the power supply @ into the 5322
and install the two screws @.

3. Place the 1/0 cable ground shields in the
ground clamp @ and close and tighten the
clamp.

4. Install the 5322 top cover and rear access
cover (1220).

5. Connect the ac power cable to the power
supply jack J1 @.

Screws Ground

clamp

Power
supply

Processor, processor features, and power supply 2-27



Maintenance procedures

1250 60-Hz power supply (GBG/I*) (continued)

AC line voltage selection

1. Do Steps 1 through 6 of the power supply
removal procedure.

2. Measure the ac input voltage at the
customer’s ac power outlet.

3. See the AC voltage chart on the GBG/|
60-Hz power supply diagram (1210) and
make the wiring changes for the ac voltage
measured in Step 2.

4. |nstall the power supply.
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1251 Fuses (60-Hz power supply, GBG/I)

Warning: Never replace a fuse with one
of a higher ampere rating. Machine
circuit damage can occur.

DANGER

Up to 800 Vac is generated in the
power supply. Before removing the
power supply or any power supply part,
switch off the 56322 power and
disconnect the power cable from the ac

4. Install the fuse and power supply by
reversing the order of the removal

service outlet. procedure. &
Note: The diagram at the bottom of this page F1-F5 service check S g
shows the fuse locations for power supply PN da
6838280. If a power supply with a different 1. Remove the fuse from the power supply.
part number is installed in the 5322, see the
labels attached to that power supply for the 2. Use the CE meter set to the ohms RX1
fuse locations. position to check the fuse continuity. If the
meter does not indicate a short circuit (O
ohms), install a new fuse of the same
F1-F5 removal and replacement ampere rating.

1. Switch off the 5322 power and disconnect
the power cable from the ac service outlet.

2. Place the power supply in the service
position (1250).

3. To remove a fuse from the power supply,
use a fuse puller. Fuses 1 through 5 are
identified as follows:

F1 is the -5 Vdc fuse (0.5 ampere) @

F2 is the +12 Vdc fuse (1.5 amperes) @
F3 is the -12 Vdc fuse (0.5 ampere) @
F4 is the +24 Vdc fuse (1.5 amperes) @
F5 is the +5 Vdc fuse (10 amperes) @

GND N o= F5 (+5V)
I l - +! +
s [ e I e T e [ el e R S T B
Q el +5V 4BV +BV 9
D F3(-12V) -
PWR GOOD 1
5A
+24V 424V
RTN
D U F4 (+24V) -12v[| F1(-5V) F2 (+12V)
(s — T —o ]
1.5A 5 RTN RTN +12v  1.5A  RTN RTN
RTN

Power supply A1 card
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Maintenance procedures

1255 Power switch (60-Hz power supply, GBG/I)

DANGER

AC line voltage is located on the power
switch terminals even when the switch
is in the off position. Before removing
the power supply and the switch,
disconnect the power cable from the ac
service outlet.

Note: The power switch maintenance
procedures on this page are for power supply
PN 6838280 only. If a power supply with a
different part number is installed in the 5322,
the power switch is not replaceable; replace
the power supply.

Removal

1. Switch off the 56322 power and disconnect

the power cable from the ac service outlet.

2. Place the power supply in the service
position (1250).

3. Remove the two screws @ and the switch
cover ©.

4. Remove the two screws @ and the power
switch ©.

5. Label and disconnect the four wires from
the switch terminals @ and @.

Replacement

1. Connect the four wires to the switch
terminals @ and @.

2. Position the switch in the switch bracket
and install the two screws @.

3. Install the switch cover @ and the two
screws . Before tightening the screws,
ensure that the grommet is positioned in

2-30

the opening at the rear of the switch cover.
Slide the power supply into the 5322. If the

switch bezel does not align with the
opening in the 5322 front cover, loosen the

SY34-0171

screws @ and @ and realign the switch
bracket @ and the mounting bracket @.

5. Install the power supply (1250) and the rear
access cover {1220).

Service Check

DANGER

AC line voltage is located on the power
switch terminals even when the switch

is in the off position. Before removing

the power supply and the switch cover,
disconnect the power cable from the ac
service outlet.

1. Switch off the 5322 power and disconnect
the power cable from the ac service outlet.

2. Place the power supply in the service
position (1250).

3. Remove the power switch cover.

4. Set the CE meter switch to the ohms RX1
position. Connect one meter test lead to
power switch terminal 2 @, and connect
the other meter test lead to power switch
terminal 3 @. With the power switch in the
off position, the CE meter should indicate
an open circuit. With the power switch in
the on position, the CE meter should
indicate a short circuit.

5. Use the same procedure as in Step 4 and
check between power switch terminals 5
and 6 @.



Screws

Screws

Switch
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Power supply
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(wiring side)
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Maintenance procedures

1260 50-Hz power supply (GBG/I)

Layout diagram

This diagram is for power supply PN 6838281
only. If a power supply with a different part
number is installed in the 5322, see the labels
attached to that power supply for locations.

2-32
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0 AC distribution box

Transformer T1 and
terminal block T1/TB

e AC power switch box
Q AC power On/Off switch
e Resonant capacitor C6
e DC power plug P4

e A1 card assembly

0 Power-good LED

000060000

1/0 cable ground clamp

AC power plug P1
AC power plug P2
AC power plug P3
AC power plug P5

Circuit breaker CB1

Terminal block TB1

Power cable jack J1

e

’ 1 8
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Power supply (top view)



DANGER

Up to 800 Vac is generated in the
power supply. Before removing the
power supply or any power supply part,
switch off the 5322 power and
disconnect the power cable from the ac
service outlet.

Removal

1. Switch off the 5322 power. Disconnect the
power cable from the ac service outlet and
from the power supply jack J1 @.

2. Remove the 5322 rear access cover and
top cover (1220).

3. Open the ground clamp @ and remove the
1/0 cables from the clamp.

4. Remove the two screws @ from the rear of
the power supply.

5. Slide the power supply @ out from the rear
of the 5322.

6. The power supply is now in the service
position. If it is necessary to switch on the
5322 power with the power supply in this
service postion, use the CE meter {(ohms
RX1 scale) to first ensure that grounding
continuity exists between the 5322 main
base plate and the power supply frame.

Note: When the power supply is in the
service position, the fuses, voltage test
points, power supply parts, and power
switch are accessible. To remove the
power supply completely, continue with the
following steps:

7. Disconnect the cable plugs P1 through P5
from the connectors in the 5322 (1200).

8. Label and then disconnect the voltage
wires of the diskette drive attachment
cable(s) from the +5 Vdc, -5 Vdc, +24 Vdc,
and ground terminals on the power supply
(1211).

Note: If removal of the power supply cables
from the 5322 required removing the cable ties,
ensure that these cable ties are replaced.

Replacement

Note: If a new power supply is being installed,
ensure that it is wired for the correct ac line
voltage. See "“AC line voltage selection’ on the
following page.

-
o
®
w
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1. If cable plugs P1 through P5 and the
diskette drive attachment cable(s) were
disconnected during the removal procedure,
reconnect these cables.

2. Slide the power supply @ into the 5322
and install the two screws @.

3. Place the 1/0 cable ground shields in the
ground clamp @ and close and tighten the
clamp.

4. Install the 5322 top cover and rear access
cover (1220).

5. Connect the ac power cable to the power
supply jack J1 @.

Screws 22 Ground
clamp

Power
supply

41
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Maintenance procedures

1260 50-Hz power supply (GBG/1) (continued)

AC line voltage selection

1. Do steps 1 through 6 of the power supply
removal procedure.

2. Measure the ac input voltage at the
customer’s ac power outlet.

3. See the ac voltage chart on the 50-Hz
power supply diagram (1210) and make the
wiring changes for the ac voltage measured
in Step 2.

4. Install the power supply.
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1261 Fuses (50-Hz power supply, GBG/I)

DANGER

Up to 800 Vac is generated in the
power supply. Before removing the
power supply or any power supply part,
switch off the 56322 power and
disconnect the power cable from the ac
sarvice outlet.

Note: The diagram at the bottom of this page
shows the fuse locations for power supply PN
6838281. If a power supply with a different
part number is installed in the 5322, see the
labels attached to that power supply for the
fuse locations.

F1-F5 removal and replacement

1. Switch off the 5322 power and disconnect
the power cable from the ac service outlet.

2. Place the power supply in the service
position (1260).

3. To remove a fuse from the power supply,
use a fuse puller. Fuses 1 through 5 are
identified as follows:

F1 is the -6 Vdc fuse (0.5 ampere) @

F2 is the +12 Vdc fuse (1.6 amperes) @
F3 is the -12 Vdc fuse (0.6 ampere) @
F4 is the +24 Vdc fuse (1.5 amperes) @
F5 is the +5 Vdc fuse (10 amperes) @

Warning: Never replace a fuse with one
of a higher ampere rating. Machine
circuit damage can occur.

Install the fuse and power supply by
reversing the order of the removal
procedure.

F1-F5 service check

Remove the fuse from the power supply.

Use the CE meter set to the ohms RX1
position to check the fuse continuity. If the
meter does not indicate a short circuit (O
ohms), install a new fuse of the same
ampere rating.

Processor

[GN:D - . - F5 (+5V)
. +
o e e I e O e Sl e R T
0 - 15V 46V .
D F3(-12V) -
PWR GOOD D'SA
+24V 424V
RTN
[] [] F4 (+24V) -12v[] F1(-5V) F2{+12V)
D o—D [
1.5A B5A  RIN RTN +12v 1.5A  RTN RTN
RTN

Power supply A1 card
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Maintenance procedures

1265 Power switch (5C-Hz power supply, GBG/I)

DANGER

AC line voltage is located on the power
switch terminals even when the switch
is in the off position. Before removing
the power supply and the switch,
disconnect the power cable from the ac
service outlet.

Note: The power switch maintenance
procedures on this page are for power supply
PN 6838281 only. If a power supply with a
different part number is installed in the 5322,
the power switch is not replaceable; replace
the power supply.

Removal

1. Switch off the 5322 power and disconnect
the power cable from the ac service outlet.

2. Place the power supply in the service
position (1260).

3. Remove the two screws @ and the switch
cover ©.

4. Remove the two screws @ and the power
switch @©.

5. Label and disconnect the four wires from
the switch terminals @ and @.

Replacement

1. Connect the four wires to the switch
terminals @ and @.

2. Position the switch in the switch bracket
and install the two screws @.

3. Install the switch cover @ and the two
screws . Before tightening the screws,
ensure that the grommet is positioned in
the opening at the rear of the switch cover.

4. Slide the power supply into the 5322. If the

switch bezel does not align with the
opening in the 5322 front cover, loosen the
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screws @ and @ and realign the switch
bracket @ and the mounting bracket @.

5. Install the power supply {1260} and the rear
access cover (1220).

Service check

DANGER

AC line voltage is located on the power
switch terminals even when the switch

is in the off position. Before removing

the power supply and the switch cover,
disconnect the power cable from the ac
service outlet.

1. Switch off the 56322 power and disconnect
the power cable from the ac service outlet.

2. Place the power supply in the service
position {1260).

3. Remove the power switch cover.

4. Set the CE meter switch to the ohms RX1
position. Connect one meter test lead to
power switch terminal 2 @, and connect
the other meter test lead to power switch
terminal 3 @. With the power switch in the
off position, the CE meter should indicate
an open circuit. With the power switch in
the on position, the CE meter should
indicate a short circuit.

5. Use the same procedure as in Step 4 and
check between power switch terminals 5
and 6 @.
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Maintenance procedures

1270 Cooling fan

DANGER
The fan housing is grounded by its
connection to the fan bracket. To

turn on power to the fan when it is
removed from the fan bracket.

Replacement

prevent possible electrical shock, do not

Removal

1. Switch off the 5322 power.

2. Remove the 5322 rear access cover and
top cover (1220).

3. The fan bracket is hinged. Loosen the
holding screw @ and swing the bracket
down to permit access to the fan @.

4. Disconnect the fan power plug P5 ©.

5. Remove the four screws @ and nuts @.

Ensure that the star washer @ is not lost.

6. Observe the position of the fan as to the
direction of air flow. Remove the fan and
fan guards.
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1.

Install the fan and fan guards on the fan
bracket, using the four screws @ and nuts
©. Ensure that the star washer @ is placed
between the fan and bracket as shown in
the diagram.

Note: Position the fan to place the fan
power cable and plug at the upper right
corner as shown. This position generates
the least ac voltage interference to the
display unit.

Connect the fan power plug P5 @ to its
connector.

Swing the fan bracket up to its normal
position and tighten the holding screw @.

Switch on the 5322 power and check the
direction of air flow from the fan. Air flow
should be to the outside of the 5322; if it is
not, switch off the 5322 power, remove the
fan, and reverse its position.

Install the 5322 top cover and rear access
cover (1220).



A Screws (4)

29 Power plug P5

Star washer (1)

a
(o}
w
73
-4
o
(]
et
o

Nuts 4)

Processor, processor features, and power supply 2-39



Theory of operation

Introduction
The IBM 5322 Computer is a small, general The model numbers, read/write storage sizes,
purpose, business computer. It contains a and internal diskette storage capacities are
processor, a keyboard, a CRT display, and up shown in the following table:
to two internal diskette drives. External
devices, such as printers and additional Model Read/write Internal diskette
diskette drives can also be attached to the number storage size storage capacity
5322. The 5322, and the attached external
devices, is called the IBM System/23 110 32K None
Computing System. 111 32K 0.25Mb
112 32K 0.5Mb
Programs that are entered into read/write 113 32K 1Mb
storage from the keyboard or from a diskette 114 32K 2Mb
drive, and microprograms located in read-only 120 64K None
storage (ROS), are used to control the 121 64K 0.25Mb
operation of the 5322. 122 64K 0.5Mb
123 64K 1Mb
The 5322 computer uses the BASIC 124 64K 2Mb
programming language. 130 96K None
131 96K 0.25Mb
132 96K 0.5Mb
5322 computer model numbers 133 96K 1Mb
134 96K 2Mb
5322 model numbers describe the read/write 140 128K None
storage size and diskette storage capacity. The 141 128K 0.25Mb
second digit of the model number identifies the 142 128K 0.5Mb
storage size: 1=32K, 2=64K, 3=96K, and 143 128K 1.Mb
4=128K. (K=1,024 bytes of storage.) The third 144 128K 2Mb

digit of the model number identifies the
number of internal diskette drives and diskette
storage capacity: O0=no internal diskette drives,
1=o0ne diskette drive and 0.25Mb capacity,
2=two diskette drives and 0.5Mb capacity,
3=one diskette drive, and 1Mb capacity, and
4=two diskette drives and 2Mb capacity.
(Mb=1,000,000 bytes.)

5241 or 5242 Printer 5322 Computer

IBM System/23 Computing System

240 SY34-0171

5246 Diskette Unit



Standard features

Keyboard. The keyboard contains 83 keys
and is used to enter alphameric and numeric
data, BASIC program statements, and control
functions into the 5322 computor. The
keyboard is described in ““Chapter 3.
Keyboard.”

CRT display unit. The CRT display unit has a
305 mm (12 in.) video screen and is used to
display program information, data, and system
status information. The display screen can
display 24 lines of 80 characters (a total of
1920 characters). The CRT display unit is
described in ““Chapter 4. CRT display unit.”

Diskette drives. Up to two internal diskette
drives can be used to store and retrieve data
and programs. The diskette drives write data
on, and read data from, flexible diskettes. Two
types of diskette drives, which differ in storage
capacity and the types of diskettes that can be
used, can be installed in the 5322. The diskette
drives are described in “‘Chapter 5. Diskette
drives.”

First printer attachment port. The first
printer attachment port is used to attach an
external printer and its printer attachment logic.
The IBM printers are described in Volumes 2
and 3 of the IBM System/23 Service Library.

Read/write storage. Read/write storage of
32K, 64K, 96K, or 128K bytes is available to
store programs and data. The read/write
(R/W) storage is located on circuit cards that
plug into the R/W storage card sockets on the
5322 CPU planar board.

Read-only storage. Read-only storage (ROS)
contains the microprograms used to decode
the BASIC program language functions, control
the operation of the 1/0 devices and features,
and control the general operation of the
computing system.

Audible alarm. The audible alarm is a
programmable device that is used to signal the
operator when the computing system needs
operator intervention.

User library. The user library contains the
manuals that the customer needs to install,
operate, and learn how to program the 5322.

Service library. The service library contains
the maintenance documents—service manuals,
maintenance analysis procedures (MAPs),
diagnostic user guide, and diagnostic
diskette—that are needed to service and repair
the 5322.

Optional features

Second printer attachment port. This
feature permits a second printer and its
attachment logic to be connected to the 5322.

External diskette attachment. This
feature, which must be installed in 5322
Models 110, 120, 130, and 140 but is optional
for all other 56322 models, permits the 5322 to
be attached to an IBM 5246 Diskette Unit. One
or two 5322s can be attached to a single 5246;
however, the 5246 must have the second port
feature installed in order to attach the second
5322.

External 1/0 devices

IBM 5242 Printer (Models 1 and 2). The
5242 is a matrix printer that can be connected
to the 5322 printer port. The Model 1 prints at
160 characters per second. The Model 2 prints
at 160 characters per second (standard print)
and 40 characters per second (high-density
print). The printer power supply and
attachment logic are contained in the printer.
The 5242 is described in Volume 3 of the IBM
System/23 Service Library.

IBM 5241 Printer. The 5241 is an 80
character-per-second matrix printer that can be
connected to the 5322 printer port. The printer
power supply and attachment logic are
contained in the printer. The 5241 is described
in Volume 2 of the IBM System/23 Service
Library.

IBM 5246 Diskette Unit. The 5246 is a
stand-alone diskette drive unit that can be
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Theory of operation

Introduction (continued)

connected to one or two 5322 computers
through external cables. The 5246 contains its
own power supply and one or two 1Mb
diskette drives that provide up to 2Mb of
additional diskette storage capacity for the
computing system. The 5246 is described in
Volume 4 of the IBM System/23 Service
Library.

242 SY34-0171



Functional description

Operator switches and controls

Power switch. Switching the power switch
to the on position causes the ac and dc
voltages to become active in the 5322. The
power-on diagnostics are run automatically
each time the 5322 is powered-on, and the
diagnostic routine numbers are displayed on
the display screen after each routine executes.
For a description of the diagnostic routines and
error indications, see “PID 1200 Power-on
Test” in the diagnostic user guide.

If no errors are sensed by the diagnostic
routines, the 5322 enters BASIC mode and a
“READY INPUT’’ message is displayed on the
display screen.

Display screen brightness control.
Turning this control clockwise increases the
brightness of the characters on the display
screen. Do not operate the 5322 with the
brightness control in the full clockwise position
for long periods of time; the display screen
could be damaged.

Display screen brightness control
Diskette drive 1 latch

Diskette drive 2 latch

\

Diskette latches. When a diskette latch is in
the vertical position, a flexible diskette can be
inserted into, or removed from, the 5322
diskette drive. Turning the diskette latch
clockwise to the horizontal position causes the
diskette drive spindle to engage the diskette
and the diskette to turn inside its outer
envelope.

Keyboard. The operator uses the keyboard to
control the operation of the computing system.
The keyboard operations are described in
“’Keyboard operations’’ in Chapter 3 of this
service manual.
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Theory of operation

Functional description (continued)

5322 central processing unit

The 5322 computer contains the central
processing unit (CPU) for the IBM System/23
Computing System. The CPU circuits are
located on the CPU planar board.

CPU planar board

CPU planar board. The CPU planar board,
which is approximately 228 x 355 mm (9 x 14
in.}, is a field replaceable unit (FRU). It contains
the:

« Central processing unit—microprocessor
unit (MPU), |/0 address decoder, timers,
interrupt control, storage page registers,
sense and control registers, error checking,
direct memory access (DMA) control, bus
control, and the control, data, and address
buses

« Keyboard attachment

« Display attachment

« First printer attachment port

« Audible alarm

+« Read-only storage

- Read/write storage card sockets

« |/0 attachment card sockets

2-44 SY34-0171

The CPU planar board diagram, located on the
next page, shows the locations of the following
units:

CE logic probe power pins
Audible alarm

CE register test pins

Keyboard cable connector
Read-only storage (ROS) modules
Display unit cable connector
Feature jumper pins

I/O attachment card sockets
Read/write (R/W) storage card sockets
DC power connector

Printer cable connector



CE logic probe —-e Audible
q d power pins alarm
[« q N
c register
test pins "Q (I;ebyI:oard =
o | 3
i connector s 2
a Qo
[« q
oS Gﬁ (x-1x1] (3@ Display unit
modules cable
q q connector
q q
q
Feature
jumper pins
: 1/O attachment
R/W storage %rd sockets
card sockets

e e =k
i e
o
_,Lf
o g
O
DC power b
connector |_

Printer cable
connector
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Theory of operation

Functional description (continued)

Processing unit operations

The operation of the 5322 computer and 1/0
devices is controlled by internal machine
programs called microprograms. These
microprograms are located in the 5322
read-only storage (ROS) and on IBM-supplied
diskettes.

Microprograms. The 5322 cannot directly
execute the user’'s BASIC program statements.
These program statements must first be
decoded by the 5322 microprograms into a
series of microinstructions that are used by the
processing unit of the 5322 to perform the
requested operations.

The various microprograms that are used in the
5322, and the locations where they are stored,
are as follows:

+ ROS-resident (CPU planar board ROS)
microprograms—These microprograms
include the BASIC interpreter, /O control
(diskette, keyboard, CRT display, first
printer port, and timer), power-on
diagnostics, and the ROS-resident diskette
diagnostics.

246 SY34-0171

ROS-resident (attachment card ROS)
microprograms—The 1/0 feature attachment
cards (except diskette), which plug into 1/0
card sockets on the CPU planar board,
contain the |/0 control microprograms for
the feature devices. (The diskette
microprograms are located in the CPU
planar board ROS.)

Machine update microprograms—These
microprograms, which are used to update
functions of the 5322 microprograms, are
read from the Customer Support Function
diskette and are stored in the read/write
storage contained on the machine update
card. The machine update card plugs into
an 1/0 card socket on the CPU planar
board. See “1230 CPU planar board”’ in the
maintenance section of this chapter for the
card location.

Diskette-resident microprograms—These
microprograms are stored on removable
diskettes and can be read from the diskette
drive into read/write (R/W) storage when
needed. Some examples of
diskette-resident microprograms are the
Customer Support Functions (Diskette
Copy, Diskette Prepare, etc.) and the CE
diskette-resident diagnostics.



CPU planar board functional data flow

CPU planar board

Central processing unit

® Microprocessor ® |/O address %
e Clock decode g
® Timers ® Storage page

e DMA (direct memory registers

access) control
® |nterrupt control

e Sense/control

registers

® Check control
® Bus control

e

Data bus

Address bus

Control bus

ERIgA

1 0O0UL

1 00L

1 U UL

Read-only Read/write (R/W) Planar board Off-card 1/0
storage (ROS) storage 1/0 channel

e 112K e 32K to 128K o CRT display ® |/O attachment
¢ Address decode ® Address decode e Keyboard card sockets

® Parity generator
® Parity check

® Printer port
o Audible alarm

m ] [ ] ] =
p— - =
SRR

External
1/0 devices
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Theory of operation

Functional description (continued)

Functional units

Microprocessor. The microprocessor (MPU)
is the central arithmetic and logic unit of the
5322 computer. The MPU contains timing and
control circuits, a program instruction counter,
an instruction decoder, an arithmetic logic unit,
an accumulator, and a group of temporary
storage registers (registers A through E, H, and
L). The MPU operates under control of the
5322 microprograms and generates and
decodes the information on the data, address,
and control buses.

Address bus. The 5322 address bus has
sixteen lines (AO—A15) and is used by the MPU
to address storage and the 1/0 devices. It is
also used by the direct memory access (DMA)
circuits to address storage during DMA 1/0
read and write operations.

Although the 5322 address bus has sixteen
lines (AO—A1.5), the MPU address bus has only
eight lines (AO—A7). During address time, the
other eight address lines (A8-A15), which are
needed for the 5322 address bus, are read
from the MPU data/address buffer and are
sent to the address A8—A15 latch. During the
remainder of the MPU cycle, the data/address
buffer is used for data.

Data bus. The 5322 data bus has eight lines
(D0-D7) and is used to move data between the
MPU and 1/0 devices, the MPU and storage,
and the 1/0 devices and storage.

Control bus. The 5322 control bus contains
the control lines that are used to time and
control the movement of data and addresses
between the MPU, storage, and 1/0 devices.
The functions of the control lines are:

//0 read—indicates that the addressed |/0
location is to be read from and that the data
bus is available for the data.

1/0 write—indicates that the data on the data

bus is to be written into the addressed 1/0
location.
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Storage read—indicates that the addressed
storage location is to be read from and that the
data bus is available for the data.

Storage write—indicates that the data on the
data bus is to be written into the addressed
storage location.

Clock—clock output for use as a system clock.

Reset in—sets the MPU program instruction
counter to 0000 and resets interrupt enable and
hold acknowledge. The MPU is held in the
reset condition as long as ‘reset-in’ is active.
The ‘reset-in’ line follows the status of the
power-good signal from the power supply.
During a power-on sequence, ‘reset-in’ is
active until the power-good signal becomes
active.

Reset out—indicates that the MPU is being
reset. ‘Reset-out’ is used as a system reset.

Interrupt request—indicates that an interrupt
request to the MPU is active.

Interrupt acknow/edge—indicates to the
interrupt controller that the MPU is ready to
service the interrupt request.

Hold request—indicates that a device is
requesting the use of the address and data
buses. When the MPU receives ‘hold request’,
it releases the buses to the requesting device
on the next clock cycle.

Hold acknow/edge—indicates that the MPU
has received a ‘hold request’ and will release
the buses on the next clock cycle.



Microprocessor

MPU Address bus I U
A0—A7
eTiming and RO=A8
control circuits Address ¥

einstruction A8—A15 Y A8—A15 2
decoder latch 5 5
eProgram instruction 2 ;
counter Data bus N s 2
a o

eArithmetic logic D0--D7 >
unit \

sAccumulator
eRegister array

eAddress buffer Control bus To/from
eData/address I/O read » 5 storage and
buffer 1/O write N 1/0 devices

Storage read

Storage write .

Clock =
_Reset in

Reset out >

_ Interrupt request

Interrupt acknowledge _

Hold request

Hold acknowledge -

Processor, processor features, and power supply 249



Theory of operation

Functional description (continued)

1/0 address decoder. When processing a
microprogram instruction, the 5322 must
address storage or a device to read or write
data. The 1/O address decoder uses the
information from the 5322 address bus to

sends an interrupt request to inform the
processing unit that it has a character to send.
The processing unit acknowledges the interrupt
and branches to the program routine that reads
and translates the character from the keyboard.

select the device or a storage page register.

The processing unit then returns to, and
continues execution of, the interrupted

program.
DMA select
Timer select
I Trap (error)
Interrupt select L * Interrupt
» Timer controller
Sense register select »
1/0 Keyboard Interrupt
m address  Leyboard select = request (to
b decoder | CRT select Printer Rev ol sinterrupt microprocessor)
CRT control select Printer Tx oI
* register (IRR)
Printer select 2nd printer Rev .
+ elnterrupt
Diskette mask
‘Read’ page *1 register (IMR)
L register select 2nd printer Tx
1/O read A [ ~*eln-service
e Spare (not used) | register {ISR)
1/0 write — | A register select i
Spare (not used)!
™ePriority
Interrupt
resolver
acknowledge
The device addresses, which are used only by
the microprograms, are not described in this Interrupt select
service manual. Options in the 5322 diagnostic BTN S
programs permit the Customer Engineer to
select the device(s) to be tested during

diagnostic procedures.

Interrupts. Interrupts permit more efficient
operation of the 5322 computer and 1/0
devices by letting the processing unit and 1/0
devices perform asynchronous operations until
a device requests service from the processing
unit.

The device informs the processing unit that it
needs service by sending an interrupt request.
This interrupt request informs the processing
unit that it should complete the instruction
being executed and to go to a specific program
routine to service the requesting device.

An example of using interrupts is when a key
is pressed on the 5322 keyboard. The keyboard
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Interrupt service routines.

The interrupt

controller, after sending an interrupt request,
must give the processing unit the information
needed to find the service routine for the
interrupting device. When the interrupt
controller receives an interrupt acknowledge
(INTA) signal from the processing unit, it
places a ““Call” instruction on the data bus.
This instruction causes the processing unit to
send two more INTA signais. The interrupt
controller responds to these two INTA signals
by placing the high and low halves of an
address on the data bus. This address is that
of the location in storage containing the
address of the device’s service routine. When
the service routine is completed, the



processing unit returns to the next sequential
instruction of the program that was in process
at the time the interrupt occurred.

Interrupt priority. Interrupts are assigned
priorities, which means that a device with a
higher interrupt priority is serviced by the
processing unit before a device with a lower
priority. Also, an active lower priority interrupt
service routine can be interrupted to branch to
the service routine for a higher priority device.

The interrupt assignments, starting with the
highest priority interrupt are as follows:

o Trap (error)

« Timer

« Keyboard

« Printer receive ready (first printer)

« Printer transmit ready (first printer)

o Printer receive ready (second printer)

« Diskette

. Printer transmit ready (second printer)
Program control of interrupts. Interrupts can
be enabled, disabled, or selectively masked by
the 5322 microprograms. Interrupt masking
gives the microprogram the ability to enable or
disable one or more specific interrupt levels.
Masking of a higher priority level does not

affect the interrupt request lines of lower
priority.

Trap interrupts. Trap (error) interrupts
cannot be masked and are used to report
machine checks that occur during the running

of a BASIC or diagnostic program. When a trap

interrupt occurs, the error information is
displayed on the bottom lines of the display
screen. The diagnostic user guide contains a
description of the information that is displayed
when a trap interrupt occurs.

Interval timer. The 5322 interval timer
supplies three separate counting functions for

the IBM System/23 Computing System. Each
of the three counters can be addressed and
controlled by the microprograms. These
counter functions are:

Counter 0—used as a programmable baud-rate
generator for the printer port.

Counter 1—used to generate the audible
frequency tone for the 5322 audible alarm.
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Counter 2—used as a general purpose system
timer. A value can be loaded into the counter
by program control. The counter then
decreases this value by one each timer clock
cycle. When the value in the counter reaches
zero, a timer interrupt is sent to the processing
unit.

Data bus |f1terval
D0O-D7 timer
Timer select
———————]
1/0 read
1/0 write.
Printer baud-
rate clock
Counter 0
Audible alarm
tone frequenc
Counter 1 = d Y
Timer
interrupt
Counter 2 >
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Theory of operation

Functional description (continued)

Direct memory access. Direct memory
access (DMA) is used to move blocks of data
between storage and the CRT display and
diskette drive attachments. The DMA controller
must first be initialized by the microprogram
with a storage address where the data transfer
is to start and with a byte count that specifies
the number of data bytes to be moved. The
DMA controller can then move this block of
sequentially addressed data between storage
and the device without needing intervention
from the processing unit.

DMA operations. The DMA controller has
two modes of operation—DMA read and DMA
write. DMA read causes data to be moved
from storage to the requesting device, and
DMA write causes data to be moved to storage
from the requesting device. The diskette
attachment uses both DMA read and write
operations; the CRT display attachment uses
only DMA read operations.

When the DMA controller receives a DMA
request from either the CRT display or diskette
attachment, it:

Requests control of the 5322 data and
address buses—The DMA controller
activates the ‘hold request’ line to the
processing unit to request the use of the
data and address buses. The processing
unit responds to ‘hold request’ by
activating the 'hold acknowledge’ line to
indicate that it will release the buses to the
DMA controller on the next clock cycle.

Acknowledges the DMA request—The
DMA controller activates the 'DMA
acknowledge’ line to the requesting device.
If the CRT display and diskette attachments
have ‘DMA request’ lines active
concurrently, the diskette attachment is
given priority and is acknowledged first.

Activates the address bus—The DMA
controller places an address, which is the
address of the first storage location that is
to be accessed for the DMA operation, on
the address bus. This address is increased
by one for each following DMA storage
cycle until either the byte count reaches
zero or the device deactivates its ‘'DMA

Address bus A0-A15

request’ line.

A
<<Data bus DO-D7

DMA
controller

DMA select

1/0 read

1/0 write

Hold acknowledge

DMA request (diskette)

DMA request (CRT display)

Clock

Reset

2 Sy v

Hold request

Storage read

Storage write

1/0 read

1/0 write

DMA acknowledge (diskette)

DMA acknowledge (CRT display)

Zero byte count
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« Generates the 1/0 and storage read/write
control signals—The DMA controller
activates the ‘1/0 read,” |/O write,” ‘storage
read,” and ‘storage write’ lines in the
correct sequence to cause the data transfer
between the device and the addressed
location in storage.

Internal storage. The 5322 contains two
types of internal storage—read-only storage
(ROS) and read/write (R/W) storage.

Read-only storage (ROS). ROS contains
microprograms and data that are used to
coritrol the operation of the 5322. The
microprograms and data are written into ROS
during the manufacturing process and cannot
be changed (written) during 5322 operations.

Fourteen ROS modules are located on the CPU
planar board. Additional ROS modules can also
be located on the |I/0 attachment cards that
plug into the 1/0 card sockets on the CPU
planar board. Each ROS module contains 8K
bytes of storage, and each storage byte
contains eight bit positions (for data bits 0-7).

ROS is addressed using the information from
the 5322 address bus and page registers (see
“‘Storage addressing’’ later in this chapter), and
the data byte read from ROS is placed on the
5322 data bus.

ROS is not checked for parity during normal
5322 operations; however, each time the 5322
is powered on, the power-on diagnostic
performs a cyclic redundancy check (CRC) of
the data in the ROS modules. Each ROS
module contains a CRC check character, which
the diagnostic compares with the CRC value
that it calculates as it reads the ROS module
during the diagnostic test.

Read /write (R/W) storage. Programs and
data that are read from |/O devices and ROS
can be stored in R/W storage. R/W storage is
located on circuit cards that plug into the R/W
storage card sockets on the 5322 CPU planar
board. The storage cards are available in either
32K or 64K byte sizes. Minimum R/W storage
in the 5322 is 32K bytes.

Additional storage cards can be installed to
increase R/W storage to 64K, 96K, and 128K
bytes as follows:

Total R/W Base card Feature card
storage socket® socket”

32K 32K card -

64K 32K card 32K card

64K 64K card .

96K 64K card 32K card
128K 64K card 64K card

* See ""1230 CPU planar board” in lhe mainlenance

section of this chapter for the locations of the R/W
storage card sockets.

Each byte of R/W storage contains nine bit
positions (for data bits 0—-7 and a parity bit).
The parity bit is used to generate an odd bit
count for each data byte that is written into
R/W storage. For example:

« If the eight bits of the data byte to be
written into storage are 00101010 (odd bit
count), then no parity bit is added by the
parity generator circuit before the storage
write operation.

« If the eight bits of the data byte to be
written into storage are 01101010 (even bit
count), then a parity bit is added by the
parity generator circuit before the storage
write operation.

When a data byte is read from R/W storage, it
is checked by the parity check circuit for an
odd bit count. This test can sense most
storage read or write failures. If a data byte is
read from storage and contains an even bit
count, the storage parity check is set and a
trap interrupt is sent to the processing unit to
indicate that a machine error occurred.

R/W storage is addressed using the
information from the 5322 address bus and
page registers (see ‘‘Storage addressing’’ later
in this chapter), and the 5322 data bus is used
to move the data byte that is written to, or
read from, R/W storage. Storage parity bits
are not sent to the data bus.
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Theory of operation

Functional description (continued)

Storage addressing. The 5322 can contain
240K bytes of internal storage (112K bytes of
ROS and 128K bytes of R/W storage) plus
additional ROS that can be located on the 1/0
attachment cards. The sixteen lines of the 5322
address bus (A0 through A15) permit a
maximum addressing range of 64K bytes;
therefore, page registers are used to expand
the address range of the 5322.

The 64K-byte addressing range of the 5322 is
divided into four equal blocks of 16K
addresses each, as follows:

Note: All address values are in hexadecimal.

e 0000 through 3FFF—this block addresses
the first 16K bytes of ROS, and page
registers are not used.

« 4000 through 7FFF—this block addresses
ROS and selects a page register that can
address up to 266K bytes of ROS in this
address space.

e 8000 through BFFF—this block addresses
the first 16K bytes of R/W storage, and
page registers are not used.

o CO000 through FFFF—this block addresses
R/W storage and selects a page register
that addresses up to 112K bytes of R/W
storage in this address space.
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Storage page registers. The four storage
page registers, which can be read and written
by microprogram control, are the:

« ROS page register—selected when the
address on the address bus is 4000
through 7FFF

e R/W write page register—selected when
the address on the address bus is C000
through FFFF and the storage operation is a
write operation

 R/W read page register—selected when
the address on the address bus is CO00
through FFFF and the storage operation is a
read operation

« DMA page register—selected when the
storage operation is a direct memory
access (DMA) operation

Each of the page registers contains four
addressing bits that can be written by the
microprograms. The four bits can contain a
value (0—F) to select up to sixteen pages of
16K bytes of storage. The separate read and
write page registers permit data to be moved
from one page to another (read from one page
and written to another page) without changing
the page value in the page registers.

The following diagram shows the relationship
of the 16K-byte storage address blocks, the
page registers, and the 16K-byte storage
pages.



Storage
addresses
(hexadecimal) [

0000 | 16K bytes ROS [ E
Non-paged address | C
bIOCk _I—_ A
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~
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Processor

See Note [
; 3

3FFF [ 2

4000 16K bytes ROS Page O )

ecoded
by /O
channel

Paged address

block selected by:
o ROS page 16K bytes ROS

register
e DMA page =
register

Decoded by CPU
planar board
7FFF . ROS

8000 16K bytes R/W
storage

Non-paged address
block

See Note

‘BFFF | : 2
€000 16K bytes R/W Page 0
storage

Paged address

block selected by:

e R/W read page
register

® R/W write page =
register [ Decoded by CPU

e DMA page planar board

FFFF register & R/W storage

16K bytes R/W
storage

Note: ROS storage pages 2 and 3 and R/W storage
page 7 are not used.
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Theory of operation

Functional description (continued)

Error checking

When a machine error occurs during the
running of either a customer BASIC program or
a diagnostic program, a trap interrupt is sent to
the processing unit. The trap interrupt causes
the 5322 to sense information about the error
and to display the trap information at the
bottom of the CRT display screen. MAP 1220 is
used by the Customer Engineer to interpret this
trap information and determine the cause of
the error. A description of the trap data display
is also in the diagnostic user guide.

Four types of machine errors cause the trap
interrupt to be generated. They are:

» R/W storage parity check
»  Write-to-ROS check

« 1/0 check

« Power check

R/W storage parity check. All data bytes
in the 5322 read/write (R/W) storage contain
nine bit positions (eight data bits and a parity
bit). The parity bit is used, if needed, to
generate an odd bit count (odd parity) on every
R/W storage write operation, and parity is
checked on every R/W storage read operation.
(See "“R/W storage” in this chapter for the
description of parity generating and checking.)
If a data byte is read from R/W storage that
contains an even bit count (even parity}, a R/W
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storage parity check occurs and a trap interrupt
is sent to the processing unit.

Note: During the 5322 power-on sequence, the
parity check is cleared and -held reset until the
power-on diagnostic writes to all R/W storage
locations. This is done to ensure that all
positions of R/W storage contain odd parity.

Write-to-ROS check. If a storage write
operation is attempted into a ROS (read-only
storage) location, a write-to-ROS check is
generated and a trap interrupt is sent to the
processing unit.

1/0 check. 1/0 check is a general purpose
check that is specified by the 1/0 devices
attached to the 5322. See the 1/0 device's
service manual for a description of the specific
I/0 checks generated by the device.

Power check. When the +5 Vdc, -5 Vdc,
+12 Vdc, and -12 Vdc voltages in the 5322
power supply are within approximately 80
percent of their nominal operating levels, the
power supply generates a power-good signal
to the processing unit. Loss of the power-good
signal, indicating a power supply failure, causes
a trap interrupt request and a reset to be sent
to the processing unit. Because of this reset,
the trap interrupt caused by loss of the
power-good signal is not acknowledged by the
processing unit and the power check indicator
is not set.



Power supplies

The 5322 computer can contain either a
ferroresonant or a
transistor-switching-regulator (TSR) power
supply. These two types of power supplies are
functionally interchangeable and supply the
same output voltages for the internal operation
of the 5322.

Ferroresonant power supply description.
The ac input voltage connects to the power
supply through a three-prong, grounded
connector @. When the power switch @ is set
to the on position, the ac input voltage is
supplied to the primary side of the transformer
©. Fuse F6 @ is the overcurrent protection for
the ac input voltage.

Six output voltages are available from the
power supply. Five of these voltages are
converted to dc voltages and filtered by the
power supply A1 card @. The dc output
voltages @ from the A1 card are -5, +5, -12,
+12, and +24 Vdc. The sixth output voltage,

Transformer

A o O -

120 Vac @, is used to operate the internal
diskette motors, the CRT display unit, and the
cooling fan.

The power-good signal @ becomes active
when the -5, +5, -12, and +12 Vdc voltage
levels are within approximately 80 percent of
their nominal operating levels (see ‘'Output
voltages” later in this chapter). A light emitting
diode (LED), which is visible from the rear of
the power supply, indicates the status of the
power-good signal. The power-good LED is on
when the power-good signal is active.

e
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w
v
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Transistor-switching-regulator (TSR)
power supply description. The description
for the operation of the TSR power supply is
similar to that for the ferroresonant power
supply except that the TSR type contains a
transistor-switching-regulator card instead of
card A1 @.

120 Vac to internal
— ¢ diskette motors,
f display, and fan

—

AC input Power on/off Fuse

Power supply card A1

voltage switch S1 F6* l F1
—0— O 0N\ _O— | I o0~}
- ---bVdc W] (14
gy

e .

*Power supplies for GBG/|
countries contain a circuit

breaker CB1 in place of fuse F6.

Refer to ““1210 AC voltage distribution
diagrams’’ in the maintenance section
of this chapter.

F5 (G
= 1 il
+5Vde 22T DC voltages to
| F3 the CPU
-.-12 vdc +___““_0_:: > planar board
| F2 and internal
“T4+12 Vde +i'_\_/f’:: diskette
| F4 drives
- ON\_O= ==
24 Vdc 4 __~___
|
= } Power-0
------- e
...... . [ good g
signal
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Theory of operation

Functional description (continued)

input voltages. The ac input voltage
options that can be used to power the 5322 are
as follows:

Canada and United States

« 60 Hz (59.5 to 60.5 Hz)
— 120 Vac (102 to 127 Vac)

General Business Group/International (GBG/I)

« 50 Hz (49.5 to 50.5 H2)

100 Vac (80 to 110 Vac)
110 Vac (96.5 to 119 Vac)
200 Vac (180 to 220 Vac)
220 Vac (193 to 238 Vac)
230 Vac (202 to 249 Vac)
240 Vac (210 to 259 Vac)

« 60 Hz (69.5 to 60.5 Hz)

— 100 Vac (90 to 110 Vac)

~ 110 Vac (96.5 to 119 Vac)
— 120 Vac (104 to 127 Vac)
— 127 Vac (111 to 137 Vac)
— 200 Vac (180 to 220 Vac)
— 208 Vac (180 to 220 Vac)
— 220 Vac (193 to 238 Vac)
— 240 Vac (208 to 254 Vac)

Note that there is only one input voltage option
for machines manufactured for use in Canada
and the United States. Machines manufactured
for use in the GBG/| countries are designed to
permit the Customer Engineer to select input
voltage options of 100 Vac to 240 Vac (see the
ac voltage charts in “1210 AC voltage
distribution diagrams” in the maintenance
section of this chapter).

Output voltages. The power supply
generates the following six output voltages and
a power-good signal for the internal operation
of the 5322:

e« 120 Vac {101 to 130 Vac at 50 Hz, or 101
to 130 Vac at 60 Hz)

258 SY34-0171

o -5 Vdc (-4.6 to -5.5 Vdc)

¢ +5 Vdc (+4.6 to +5.5 Vdc)

e -12 Vdc (-11.0 to -13.2 Vdc)

e +12 Vdc (+11.0 to +13.2 Vdc)
e 424 Vdc (+22.0 to +26.4 Vdc)

» Power-good signal (+2.4 to +5.5 Vdc when
active; 0.0 to +0.4 Vdc when not active)

The CRT display unit, which contains its own
power supply, does not use any of the 5322
power supply dc voltages.

Grounding. The importance of a correctly
grounded electrical circuit cannot be over

emphasized. The IBM System/23 Computing
System will not operate correctly and can be a
safety hazard if it is not grounded.

Symptoms of a system that is not correctly
grounded can be:

» Electrical shock to machine operators and
service personnel

o Intermittent machine failures

« Programs not operating correctly
+ Diskette read and write errors

e Machine damage

All system devices (5322, 5242, 5246, etc.)
should share a common ground source.

A typical office ac power distribution system
that can be used for powering an IBM
System/23 Computing System is shown on the
following page.



AC power distribution in a typical commercial building
Main
distribution

panel a @

==
a
a
5 2
am
9 T
s 2
o

0
a a

Transformer Neutral L
bus 5 208
Center \_‘
@& &

tap ®* ¢

Ground d
bus o

Power
panel

These buses must be tied to an
approved ground source. They
can be tied through wire

These buses Neutral
must not be bus ~

but, if possible, a ground source T“ed Lothe \‘b o
in the power Ground

should be supplied through wire
P . panel. bus ~

also. \. m

Ground
AN

o Line ~J _-Neutral

120 Vac receptacle *
(front view)

S —
This diagram shows the power distribution for a To other system /O
120 Vac system. Systems manufactured for use in device power
GBG/| countries are designed to allow selection of receptacles
input voltage options of 100 to 240 Vac. See ‘1210 (5242, 5246, etc.)
AC voltage distribution diagrams’’ in the maintenance
section of this chapter.
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Theory of operation

5322 computer diagnostics

Power-on diagnostic

The power-on diagnostic is located in the 5322
read-only storage (ROS) and executes (1) at
every 5322 power-on, (2) when the ROS
resident diskette diagnostic is ended by a 9"
key command, or (3) when the diagnostic
control program (DCP) is terminated.

The purpose of this diagnostic is to test and
verify the base operating units of the 5322,
including:

« CPU planar board microprocessor

« Read-only storage

. Read/write storage (data and addresses)

« Direct memory access (DMA)

« Interrupt

« Translator

o Timers

« CRT vertical, horizontal, and video drives

» Keyboard microprocessor and ROS

« Diskette adapter

e Printer controller

« Printer wrap

The power-on diagnostic is divided into test
routines. Errors sensed during a test routine
are identified by two different methods. During
the first test routines of the diagnostic (before
the CRT display unit is started), an error causes
the 5322 to stop and set the active test routine
number into the CE test register. The eight pins
of the CE test register represent a two-digit
hexadecimal number and can be probed with
the CE logic probe. The CE register test pins
and hexadecimal values are shown in 1230

CPU planar board” in the maintenance section
of this chapter.

2680 SY34-017

After the CRT display unit is started, the test
routine numbers are displayed on the display
screen. The ending status of each of the tests
is indicated as follows:

« Normal display number—the test routine
ran without error.

« Flashing reverse video number—an error
was sensed during the test of a system
unit that is critical to system operation. The
5322 stops after the power-on diagnostic
sequence is completed.

« Reverse video display number—an error
was sensed during the test of a system
unit that is not critical to system operation.
Pressing the Error Reset key when the
power-on diagnostic sequence is
completed permits the system initialization
to continue.

« Underlined display number—the feature or
device that this test routine checks is not
attached to the 5322.

« Trap message (displayed at the bottom of
the display screen)—a machine check
occurred during the running of the
diagnostic. The failure occurred in the test
routine following the last routine number
displayed.

A complete description of the power-on

diagnostic is located in the diagnostic user
guide.

ROS resident diskette diagnostic

The ROS resident diskette diagnostic is located
in the 5322 read-only storage and is used to
test and verify the operation of the diskette
attachment card and the read data path for the
diskette drives. This diagnostic is normally
used to isolate failures in the diskette drives
that prevent the diskette resident diagnostics
from being loaded.

A complete description of the ROS resident
diskette diagnostic is located in the diagnostic
user guide.



CE diskette resident diagnostics

The CE diskette resident diagnostics are
located on the CE diagnostic diskette and
execute under control of the diagnostic control
program (DCP). These diagnostics are mainly
fault locating tests (FLTs) and are used to
sense and isolate failures in the processing
unit, storage, feature attachments, and 1/0

devices. CE utility programs (copy diskette,

format diskette, configuration display, etc.) are

also on the CE diagnostic diskette.

The instructions for using these diagnostics

and utility programs are in the diagnostic user

guide.

Processor, processor features, and power supply
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Chapter 3. Keyboard

Contents

Maintenance procedures ............................. 3-2
1300 LOCAtioNS........ceeeeeeeeeiceereeescinesesiennes e 3-2
1310 Keyboard scan codes..........cccceveeunn.... 3-3
1320 Keyboard cable.............ccoceeeevevevecnnnn. 3-4
Removal ......ccoooeeiriiiceeeree e 3-4
Replacement .........ccooeueeiiiceverceeeceeeesenennn, 34
Cable pin assignments .........c..cccccevrevvenennns 3-5
1330 Keyboard............ccoeeeivviiiiniiicaennennn. 3-6
Removal ... 3-6
Replacement ........cccceeceeeiicceeieceeeeceenenn, 3-6
1340 Keyboard/language arrangement
Lo T To - To o T3 URPPPON: 3-8
AuStria/Germany ..........cocveeeeeeeeeeeeeeeesnranns 3-9
Belgium ..........ooviceere e 3-9
Canada (English}/United States................. 3-9
Canada (French)..........cccoeecvvnreeeceeeeeeeenn, 3-10
Denmark......ccccovvveeieeeciicccene e eeee e 3-10
Finland/Sweden.........cc.ccvevveeeeeeeeeeeeevennnn 3-10
France (AZERTY) ceeevereceeeeecceeeeeeeeeeenn 3-11
France (QWERTY).....cccocoevvvvirriiereeee e 3-11
International ..........cccoeeveieiceieireieeeeeeeeeenn. 3-11
BAIY .. 3-12
JAPAN..... et 3-12
NOIWAY ...t eeeeeeens 3-12
Spain/Spanish ..........ccccoevevevreeeereeeeeeeeen, 3-13
Switzerland (French)........cccoceevevreerecnenn, 3-13
Switzerland (German) ..........c.ccccoveuvreeennnn. 3-13
United Kingdom........ccccovvvrieiieriiieeee. 3-14
Theory of operation.................cccceeevevennnnn. 3-15
INtroduction........c..coceiveieciieiiec e 3-15
Keyboard operations ............cccoceevvveeceererennn 3-16
Keyboard operations in BASIC mode....... 3-16
Keyboard operations in diagnostic
L3 o e 1= 2R 3-16
Functional description..............cccoveveeeeeennnnn. 3-17
Keyboard data flow..........cccoeeeeveeeeeeeeennn. 3-17
KeY tYPES ..ot 3-18
Keyboard diagnostics.........c...cceeeeeeeviineernenn.. 3-19
Power-on diagnostic.............cccevuveveeeeennnn.. 3-19
CE diskette resident diagnostics............. .3-19

Keyboard

31

el
x
©
o

£
>
@

RS




Maintenance procedures

1300 Locations
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1310 Keyboard scan codes

Note: All keyboard models provide the same hexadecimal scan codes.

7C 6F/7F“

claNelsjsjaa]a]alafs]s]s]ala]uanlasauan
i= alufafalulafalalafalslisi=lalatalc

[EE@EJ@@@@.I.@[D(D o)

o
m
m
&
P

11"’ 70%* [5!7!’77' 0B/7B* 56/76 a1
L) &) :Jl.ﬁﬂﬂ.@@@@.[@]@@@
72%% 3%+ 7E/5E*

B® )] C ) B FIITT]
*Make/break key
**Typamatic key

Hexadecimal value to scan code bit conversion:

rel
=
°

fa}
>
)

S

The scan codes shown in this diagram are hexadecimal values.
Scan codes are transferred from the keyboard to the processing
unit on scan code bit lines 0 — 6. To determine the relationship
of the hexadecimal value to the actual scan code bits, use the
following chart:

Hexadecimal value 42118421
Scan code bits 0123456
I
I I
Example: : :
The A key (hex 11)——» X X

is represented by
scan code bits 2 and 6.
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Maintenance procedures

1320 Keyboard cable

Removal

Replacement

1. Switch off the 5322 power.
2. Remove the keyboard (1330).

3. Disconnect the keyboard cable from the
connector @ on the CPU planar board.

1))

34 SY34-0171

/
@er

1. Connect the keyboard cable to the
connector @ on the CPU planar board.

2. Install the keyboard and keyboard cover

(1330).

»

e Connector



Cable pin assignments

Keyboard
1
CPU planar
2 board
3 A B
4 111
2 t— Key
5 \
\ / 33
[§)
% Ak
7 /’4
: . \ 5165 T
9 = ' 616 3
&<
10 717
1 8|8
12 l l
Key —— |
14 | \
| \
- \
I b
/ Pin Line Signal I Pin \
{ number name direction number
1 Scan code bit 0 — Ab
2 +5 Vdc e A6
3 Scan code bit 1 _— A7
4 Ground S A8
5 Scan code bit 2 R B8
6 Scan code bit 3 _— B7
7 Scan code bit 4 —_— B6
8 Scan code bit 5 _— B5
9 Delay strobe --— A2
10 Scan code bit 6 — B4
11 Not used
12 Program reset - B1
Key Key
14 Data strobe ———— B3
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1330 Keyboard

Removal

Replacement

3-6

Switch off the 5322 power.

Remove the two keyboard cover screws @.

Remove the keyboard cover @.

Disconnect the cable connector @ and the
ground wire @ from the keyboard circuit
card.

Lift the keyboard @ upward and remove it
from the 5322. Notice that the keyboard is
held in place by the two positioning tabs

SY34-0171

1.

Place the keyboard @ into position on the
two positioning tabs @.

Connect the cable connector @ and the
ground wire @ to the keyboard circuit card.

Install the keyboard cover @ and two cover
screws @.



paro Ay

/

e Cable connector

~

o Keyboard cover

e Positioning tabs (2)

o Keyboard cover screws (2)

3-7
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1340 Keyboard/language arrangement diagrams

This section contains the arrangement
diagrams for the various keyboard language
groups, as follows:

Language group Page
o Austria/Germany 3-9
e Belgium 3-9

« Canada (English)/United States 3-9

« Canada (French) 3-10
» Denmark 3-10
« Finland/Sweden 3-10
« France (AZERTY) 3-1
« France (QWERTY) 3-1
e International 3-11
o [taly 3-12
« Japan 3-12
e« Norway 3-12
+ Spain/Spanish 3-13
« Switzerland (French) 3-13
« Switzerland (German) 3-13
o United Kingdom 3-14
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Austria/Germany
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1340 Keyboard/language arrangement diagrams (continued)

Canada (French)

Finland/Sweden




France (AZERTY)

) 0 ) () ) ) ]
A2 0 9 B
gaaeaad@a

3 o H $ % / ( ) - /
2 1 2 3 4 5 6 7 8 9 0 ~ -
Pi Coad \J/ Lok R L S Dir C L
fe— Q w E R T Y u | [} P [} » 7 8 9
—» &
Ent
1 A S D F G H J K L ] £ 4 5 6
[ #
i > Z X c v B N ] — N + 1 2 3
<
A Fin 0
<+ - Zon |
Suppr Insel\ ¥ R
International
{ ) "~ -« /
g |flo 0 ~ | &
Dir CopyD
U 1 (o] P . \ 7 g 9 Frel
+ i
Ente
J K L I | @ 4 5 6
( } ~
N M — i3 « 1 2 3 f'éd
r-' —
Field 0 ‘
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1340 Keyboard/language arrangement diagrams (continued)

- ] " [ $ % & / ( ) ~ -
- 1 2 3 4 5 6 7 8 9 0 o |
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Spain/Spanish
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1340 Keyboard/language arrangement diagrams (continued)

United Kingdom
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Theory of operation

Introduction
The keyboard is used to enter data, BASIC When the 5322 is powered-on and operating
program commands, and control functions into under control of the BASIC control program,
the 5322 computer. The keyboard contains 83 the keyboard permits the operator to enter
keys, which are divided into three groups: programs and data, communicate with the
executing program, and control the operation
Standard typewriter {(alphameric) keys of the system. When the 5322 is operating
under control of the diagnostic control
Numeric keys program, the keyboard is used to call, enter
responses to, and control the diagnostic
Function and control keys programs.
p

Keyboard

e} li
!Hl E
uin'l’én'%j'.!

2

X
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Theory of operation

Keyboard operations

Keyboard operations in BASIC mode

in BASIC mode, the keyboard is fully
operational, and all keys (alphameric, numeric,
function, and control) can be used. A complete
description of BASIC keyboard operations is
located in the User Library manual, Operator
Reference, SA34-0108.

BASIC mode can be canceled and the 5322 put
into diagnostic mode by holding down the Cmd
(Command) key @ and pressing the Test key
@. then by holding down the Cmd key again
and pressing the Error Reset key. Only a 5322
power-on will restart BASIC.

Keyboard operations in diagnostic mode

In diagnostic mode, keyboard operations are
limited, and only the keys described in this
section are used to communicate with the
diagnostic programs. The United States
keyboard is shown in the diagram. See "1340
Keyboard/language arrangement diagrams,”’ in
this chapter, for the keyboard arrangements
used in other countries.

O Attention key. This key (Attn) is used, as
described in the diagnostic user guide, to

P

interrupt or control the executing sequence of
the diagnostic programs.

O Copy Display key. This key sets the
alternate print option in the diagnostic control
program. Pressing the Attn (Attention) and the
Copy D (Copy Display) key causes all following
CRT screen displays to print on the system
printer (if attached). The alternate print option
can be canceled by pressing the Attn
(Attention) and the O (Zero) key.

@ Backspace key. This key causes the
cursor, which is displayed on the display
screen, to move one position to the left. If
there is a character above the cursor, it is
erased.

©® Enter key. This key causes the 5322 to
either start processing data entered from the
keyboard or to restart an interrupted operation.

@ Field - and field + keys. These keys are
used for the ROS resident diskette diagnostic
(PID 1500) and are described in that section of
the diagnostic user guide.

@ Alphabetic and numeric keys. These
keys are used to select the diagnostic
programs and program options.

?‘ ? 0

d -y
Lt

C i y =
~ W ° WF wE W= wn ¥ ) A o 7
e | [ Cmd \ 1 (Y2 (Y Xl Mis (¥is Y [Yle o . 1+ " =
Alin 3 M Lt f & { Nt Corr
a w € R T ¥ u 1 P 1 i 7 B 9 Fisle
oy Hald, - ‘ A \
21
Yot A B 5] F G H ] K 3 - i 4 5 6
Mot i 1
> z X C v B ] 5 1 1 2 Freid
i 3| (a8
L
it \ 0]
- -

e
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Functional description

Keyboard data flow

@ The keyboard microprocessor uses eleven

drive lines to repeatedly scan the

The keyboard assembly contains 83 keys, a capacitive matrix.
keyboard base, capacitive matrix, and an
electronic circuit card. The electronic circuit ©® The increased capacitance of the active

card contains a sense amplifier, a

key’'s capacitor permits the drive-line scan

microprocessor with read-only and read/write pulse to appear at one of the eight input

storage, and the circuits needed to

lines to the sense amplifier.

communicate with the 5322 data, address, and
control buses. The complete keyboard @ The keyboard microprocessor uses the

assembly is a field replaceable unit (FRU).

The following sequence describes the data
flow for a keyboard operation:

©® The capacitive matrix contains a capacitor are used for the 5322 keyboard. o
for each key. The capacitors are located _§
under the keys and are part of the @ An interrupt request, indicating that the 2

g

keyboard base.

combination of the active drive line and
sense amplifier input line to generate a
scan code character (1 of 88) to determine
which key was active when the scan pulse
was sensed. Only 83 of the 88 scan codes

scan code character is available, is sent to
the 5322 processing unit. Any additional

® When a key is pressed, the capacitance of keyboard interrupts are inhibited until this

the key’s capacitor increases.

Processor
bus

I
I
I
I
l
|

Read-only
storage

Read/write
storage

Micro-
processor

interrupt is serviced and the scan code
character is read by the 5322.

Keyboard

Drive lines (11)

: Capacitive

matrix

Control lines .
Sense lines (8) 0

» Sense
amplifier
Pressed key indication Q

e S s S S S s —
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Theory of operation

Functional description (continued)

Key types Keyboard scan codes

Three types of keys are used in the 5322 A scan-code chart is located in “1310

keyboard: make-only, make/break, and Keyboard scan codes’ in the maintenance

typamatic. section of this chapter. The chart also indicates
the type of key (make-only, make/break, or

Make-only keys. A make-only key causes typamatic).

one scan code character and interrupt to be
generated when the key "“makes.”

Make/break keys. A make/break key
causes one scan code character and interrupt
to be generated when the key “makes’ and a
second scan code character and interrupt to be
generated when the key “breaks.”

Typamatic keys. A typamatic key causes a
scan code character and interrupt to be
generated repeatedly at the rate of
approximately 10.4 characters-per-second for
as long as the key is pressed down.
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Keyboard diagnostics

Power-on diagnostic

CE diskette rasident diagnostics

The power-on diagnostic is contained in the
5322 read-only storage (ROS) and executes (1)
at every system power-on, (2) when the ROS
resident diskette diagnostic is ended by a 9"
key command, or (3) when the diagnostic
control program is terminated.

The keyboard section of the power-on
diagnostic issues a program reset to the
keyboard. This reset causes the keyboard
microprocessor to perform a “‘self-test,” which
checks the operation of the keyboard’'s
microprocessor, read-only storage, and
read/write storage. The test also includes a
keyboard scan to check for any active (binding)
keys. When the test ends, the keyboard starts
normal scanning operations.

See the diagnostic user guide for a description
of the power-on diagnostic error codes.

The CE diskette resident diagnostics for the
keyboard are located on the CE diskette and
execute under control of the diagnostic control
program. These tests permit you to verify the
manual keyboard operations and to display the
scan code character as each key is operated.

A complete description of the CE diskette

resident diagnostics is located in the diagnostic
user guide.

Keyboard 3-19
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Chapter 4. CRT display unit
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Safety

DANGER

To ensure your safety, you must be
especially careful of the dangerous
voltages contained in the display unit
power supply and cathode ray tube
(CRT).

Use care when working near an
uncovered CRT. Do not place unusual
pressure on the CRT; it contains a high
vacuum and is subject to implosion that
can propel broken glass and cause
personal injury.
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1400 Display unit locations

CRT screen Signal cable connector

Operator’s brightness AC fuse

control
Power cable plug P3

Adjustment label
Deflection yoke

High-voltage anode lead
Centering rings

Yoke clamping screw
Cathode-ray tube (CRT)

Circuit board

=
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3
=
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8]

Front view

- _f[_@-nl_ -

/T

Rear view
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1411 Display unit signal cable

DANGER

The CRT high-voltage anode lead
contains 15,000 volts. Keep hands and
tools away from this lead.

The CRT contains a high vacuum and
could implode if unusual pressure is
placed on it.

6. The signal cable access opening is under
the display unit. Hold the display unit by
the side frames and lift it to permit the
cable to be pulled through the access
opening.

Replacement

Removal

1. Do Steps 1-7 of the display unit removal
procedure (1430).

2. Remove the 5322 rear access cover (1220).

3. Slide the planar board @ out to the service
position (1230).

4. Disconnect the signal cable from the planar
board connector @.

5. Slide the display unit to the rear of the
5322 only enough to disengage it from the
front mounting pins.

44 SY34-0171

1. Install the cable through the access
opening by using the procedure in Step 6
of the removal section.

2. Install the display unit {1430).

3. Connect the signal cable to the planar
board connector @.

4. Install the planar board @ (1230).

5. Install the rear access cover {(1220).




Cable pin assignments

Key

=
a
7%
T
-
os
O

Planar
board
CRT A B
display / 1
e / 213
Note: There is no pin G
wl |0 in this cable =] ala4
o 5|6
~ T — . 8|8
CY N = 9|9
©
1010
Key
— 111
12112
IPin ‘ Line Signal , Pin |
number name direction number
A/1 Horizontal retrace return e A5
B/2 Not used
C/3 Not used
D/4 Not used
E/5 Not used
F/6 Horizontal retrace signal — BO5
H/7 Not used
J/8 Video drive signal - AB
K/9 Vertical retrace signal —— B7
L/10 Vertical retrace/video drive return —-——— A7/B6

CRT disnlav unit 4§



Maintenance procedures

This page intentionally left blank.

48 SY34-017M



1420 Display unit ac fuse

DANGER

The CRT high-voltage anode lead
contains 15,000 volts. Keep hands and
tools away from this lead.

The CRT contains a high vacuum and
could implode if unusual pressure is
placed on it.

Replacement

Notes:

1. On some display units, which are
manufactured for use in GBG/! countries,
the ac fuse may be located on the display
unit printed-circuit board.

2. If a label with the ac fuse part number is
installed near the display unit fuse holder,
use the fuse part number given on the label
instead of the part number in the parts
catalog.

Removal

1. Switch off the 5322 power and disconnect
the power cable from the ac service outlet.

2. Remove the 5322 rear access cover and
top cover (1220).

3. Loosen the fan bracket holding screw and
swing the hinged fan assembly away from
the display unit (1270).

4. Turn the fuse cap counterclockwise and
remove the cap and the ac fuse @.

1.

2.

Insert the fuse into the fuse cap.

Insert the fuse cap and fuse @ into the
fuse holder and turn the fuse cap
clockwise.

Swing the cooling fan up into position and
tighten the holding screw (1270).

Install the 5322 top cover and rear access
cover {1220).

Service check

/I

Remove the fuse.

Use the CE meter set to the ohms RX1
position to check the fuse continuity. If the
meter does not indicate a short circuit (0
ohms), install a new fuse of the same
ampere rating.

CRT display
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1430 Display unit

DANGER

The CRT high-voltage anode lead
contains 15,000 volts. Keep hands and
tools away from this lead.

The CRT contains a high vacuum and
could implode if unusual pressure is
placed on it.

Removal

1. Switch off the 5322 power and disconnect

the power cable from the ac service outlet.

2. Remove the 5322 rear access cover and
top cover (1220).

3. Loosen the fan bracket holding screw and
swing the hinged fan assembly away from
the display unit (1270).

4. Disconnect the power cable plug P3 @
from the display unit cable connector.

5. Disconnect the signal cable @ from the
circuit board.

6. Remove the two mounting screws and flat
washers ©.

7. Remove the operator’s brightness control
knob (located on the front of the 5322) by
pulling it from the control shaft.

8. Hold the display unit by the side frames
and slide it to the rear of the 5322 to
disengage it from the front mounting pins
0. Carefully lift the display unit out of the
5322 and place it on a safe, flat surface.

Note: Follow local regulations, if any, for
disposal of cathode-ray tubes.

4-8 SY34-0171

Replacement

Note: The new display unit may appear
different than the old unit. Several
manufacturers’ display units are used in the
5322, and they are interchangeable.

1.

Place the display unit into position and
slide it to the front of the 5322 to engage
the front mounting pins @.

Install, but do not tighten, the two screws
and flat washers @.

Install the operator’s control knob on the
control shaft. Notice that the knob has a
key that aligns with the control shaft.

Center the face of the display screen in the
5322 front cover opening and tighten the
two screws @.

Connect the signal cable @ to the circuit
board.

Connect the power cable plug P3 @ to the
display unit cable connector.

Swing the cooling fan up into position and
tighten the holding screw {1270).

Install the 5322 top cover and rear access
cover (1220).
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1440 Display unit adjustments

DANGER

The CRT high-voltage anode lead
contains 15,000 volts. Keep hands and
tools away from this lead.

The CRT contains a high vacuum and
could implode if unusual pressure is
placed on it.

Adjustment preface

Several manufacturers’ types of display units
are used in the 5322 computer and are
interchangeable with the originally installed
unit. Some of the electrical adjustments in this
section may not apply to all types of display
units. The label on top of the CRT, which
indicates the adjustment locations, shows
which of the adjustments are present in the
installed unit.

The adjustments that affect the display image
on the CRT screen are:

Display

image Adjustment

Brightness Operator’s brightness control
Brightness potentiometer
Video drive potentiometer

Focus Focus potentiometer
Tilt and Horizontal centering potentiometer
centering  Centering rings
Deflection yoke
Size Vertical size potentiometer
Horizontal width coil
Deflection yoke
Vertical Vertical hold potentiometer
stability
Linearity Vertical linearity phase
(equal potentiometer
character Vertical linearity amplitude
height) potentiometer

Many display adjustments affect other display
adjustments. The procedures in this section

410 SY34-0171

describe these related adjustments; however,
always visually check the display image and
make any other corrections which may be
needed.

Adjustment tool. Use the fiber screwdriver
(IBM part 460811).

Adjustment locations. The operator’s
brightness control is located at the lower right
side of the display screen on the front of the
5322. The potentiometers are located on the
circuit board inside the display unit. The
horizontal width coil may be located on the
side plate of the display unit in some models.
See the label on top of the CRT for the exact
locations of the adjustments.

For access to the adjustments, remove the
5322 top cover (1220).

Adjustment label

/ Centering

Deflection

yoke \

Cathode ray
tube (CRT)

Operator’s brightness control

1. Turn the operator’s brightness control fully
counterclockwise. No video image should
be visible on the display screen.

2. Turn the operator’'s brightness control fully
clockwise. The horizontal retrace lines of
the video beam should just become visible
on the display screen. (The retrace lines



may be difficult to see if the 5322 is
located in a brightly lighted area.)

3. If the adjustment is not correct, perform
the “Brightness potentiometer” adjustment.

Brightness potentiometer

1. Turn the operator’s brightness control fully
clockwise.

2. Observe the display screen and adjust the
brightness potentiometer until the
horizontal retrace lines of the video beam
are just visible.

3. Turn the operator’s brightness control
counterclockwise to obtain a normal
brightness level on the display screen.

4. Check the "Video drive potentiometer’’ and
“Focus potentiometer” adjustments.

Video drive potentiometer

Observe one of the character/dot patterns
near the center of the display screen and
adjust the focus potentiometer for a good
character/dot definition. Compare the
characters at the center of the screen with
the characters at the edges of the screen.
If there is a difference in focus, adjust for
best focus over the complete screen.

Deflection yoke

1. Execute diagnostic PID 1400 (Screen Image
Test Patterns) and select option 8 to
display the attribute test pattern.

2. Observe the brightness difference between
the normal reverse-video pattern and the
highlighted reverse-video pattern on the
display screen. Adjust the video drive
potentiometer for maximum brightness
difference between these two patterns.

Focus potentiometer

1. Execute diagnostic PID 1400 (Screen Image
Test Patterns) and select option 0 to
display the alignment pattern.

2. Turn the operator’'s brightness control to
obtain a normal brightness level on the
display screen.

DANGER

The CRT high-voitage anode lead
contains 15,000 volts. Keep hands and
tools away from this lead.

The CRT contains a high vacuum and
could implode if unusual pressure is
placed on it. Do not overtighten the
deflection yoke clamp or scratch the
CRT surface when moving the
deflection yoke.

Tilt adjustment. When turning the deflection
yoke for this adjustment, do not allow the yoke

>
Z
<
-
e
O

to move either forward or backward on the
CRT.

1.

Execute diagnostic PID 1400 (Screen Image
Test Patterns) and select option 0 to
display the alignment pattern.

Loosen the deflection yoke clamp screw
enough to permit the yoke to be turned.
Observe the display screen and turn the
yoke until the alignment pattern is parallel
with the upper and lower screen edges.

Before tightening the clamp screw, check
that the display image size is correct. If not,
perform the deflection yoke ‘‘Size
adjustment.” Tighten the clamp screw only
enough to fasten the yoke to the CRT. DO
NOT OVERTIGHTEN.

If the alignment pattern is not centered,
perform the ““Centering rings’’ adjustment.

CRT display unit  4-11
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1440 Display unit adjustments (continued)

Size adjustment. Use the deflection yoke to
adjust the display image size only if the correct
size cannot be obtained with the *Vertical size
potentiometer”” and ‘‘Horizontal width coil”
adjustments.

205 mm

———

{8.07 in)

PR E GG,

T

160 mm
(6.29 in)

\

Alignment pattern

CRT screen

1. Execute diagnostic PID 1400 (Screen Image
Test Patterns) and select option O to
display the alignment pattern.

2. Turn the vertical size potentiometer and the
horizontal width coil to approximately the
center of their adjustment range.

3. Loosen the deflection yoke clamp screw
enough to permit the yoke to slide easily
on the CRT surface. Observe the display
screen and move the yoke toward the front
of the CRT until the alignment pattern
completely fills the display screen. Move
the yoke toward the rear of the CRT until
ihe alignment pattern is approximately 205
mm (8.07 in.) wide or 160 mm (6.29 in.)
high.

4. Turn the yoke, if necessary, until the
alignment pattern is parallel with the upper
and lower screen edges. Tighten the clamp
screw only enough to fasten the yoke to
the CRT. DO NOT OVERTIGHTEN.

5. Perform the "‘Vertical size potentiometer”
and ‘Horizontal width coil’” adjustments.

412 SY34-0171

Centering rings

1.

Execute diagnostic PID 1400 (Screen Image
Test Patterns) and select option 0 to
display the alignment pattern.

Observe the rectangular pattern on the CRT
screen and turn the centering rings until the
pattern is centered vertically and
horizontally. It may be necessary to move
each ring several times until the pattern is
centered.

Perform the "‘Horizontal centering
potentiometer”’ adjustment.

Horizontal centering potentiometer

1.

Execute diagnostic PID 1400 (Screen Image
Test Patterns) and select option O to
display the alignment pattern.

Turn the operator’s brightness control fully
clockwise until the horizontal trace lines of
the video beam are visible on the display
screen.

Observe the display screen and adjust the
horizontal centering potentiometer to center
the alignment pattern horizontally inside the
rectangular pattern made by the horizontal
trace lines.

Turn the operator's brightness control
counterclockwise until the horizontal trace
lines of the video beam are no longer
visible. If the alignment pattern is not
horizontally centered between the left and
right edges of the screen, repeat the
’Centering rings’’ adjustment.



Horizontal width coil

Vertical linearity phase potentiometer

1. Execute diagnostic PID 1400 (Screen Image
Test Patterns) and select option O to
display the alignment pattern.

2. Adjust the horizontal width coil for a
horizontal dimension of 205+4.5 mm
(8.07+0.18 in.) of the alignment pattern.

3. Check the "“Horizontal centering
potentiometer’’ adjustment.

Vertical size potentiometer

1. Execute diagnostic PID 1400 (Screen Image
Test Patterns) and select option O to
display the alignment pattern.

2. Adjust the vertical size potentiometer for a
vertical dimension of 160+4.5 mm
(6.29+0.18 in.) of the alignment pattern.

3. Check the ““Vertical linearity phase
potentiometer,” ‘“Vertical linearity
amplitude potentiometer,” and ‘‘Vertical
hold potentiometer”’ adjustments.

Vertical hold potentiometer

1. Turn the vertical hold potentiometer
clockwise until the image on the display
screen becomes unstable. Note the position
of the potentiometer.

2. Turn the vertical hold potentiometer
counterclockwise until the image on the
display screen again becomes unstable.
Note the position of thg potentiometer.

3. Set the vertical hold potentiometer at the
center of the positions noted in Steps 1
and 2.

1.

Execute diagnostic PID 1400 (Screen Image
Test Patterns) and select option 0 to
display the alignment pattern.

Adjust the vertical linearity phase
potentiometer for equal character height at
the top and bottom of the display screen.

Check the ““Vertical linearity amplitude
potentiometer” and ““Vertical size
potentiometer’’ adjustments.

Vertical linearity amplitude potentiometer

1

Execute diagnostic PID 1400 (Screen Image
Test Patterns) and select option 0 to
display the alignment pattern.

Adjust the vertical linearity amplitude
potentiometer for equal character height at
the center and the top and bottom of the
display screen.

>
=
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o
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Check the “‘Vertical size potentiometer"”
adjustment.

High voitage adjust potentiometer

DO NOT ADJUST. This potentiometer is
adjusted at the factory, and the CE should not
attempt to adjust it.
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1450 Display/language character sets

This section contains the display character sets
for the various language groups, as follows:

Character set Page
Character set 1 {(United States/English) 4-15
Character set 2 {Canadian French) 4-15
Character set 3 (Australia,

Austria, Belgium, Denmark,

Finland, France, Germany,

italy, Netheriands, Norway,
Sweden, Switzerland,

and United Kingdom) 4-16
Character set 4 (Nordic) 4-16
Character set 5 (Spanish) 4-17

Character set 6 (Not assigned)

Character set 7 (Japan/Katakana) 4-17

414 SY34-0171



Character set 1 (United States/ English)

ABCDEFGHIJKLMNOPQRSTUYWXYZ023456789+-x/2=2 (O%* 881 . 28" () %@L’
Rabcdefghijklmnopqrstuvuxyz{}1iGéaderiipAGNaes s 22 yic Btk S8 %00

\
i

Character set 2 (Canadian French)

%BCDEFGHIJKLMNUPORSTUVUXY2023458789+'*/A=24>23”$':;.,?&"(JZ@i'“
Fabcdefghy jkImnoparstuvuxyz{}{]iuédacéeeiAalEEEETT45° utdo0uyoUUY
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1450 Display/language character sets (continued)

Character set 3 (Australia, Austria,
Belgium, Denmark, Finland, France,
Germany, Italy, Netherlands, Norway,
Sweden, Switzerland, and United
Kingdom)

ABCDEFGHIJKLMNOPQRSTUVWXYZ023456789+-%/7=2 Ok 8§l .. 784" ()2BE "\

Character set 4 (Nordic)

ARCDEFGHIJELMHOPARSTLY
Fabcdefah jklmnoparstuvuxy:
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Character set 5 (Spanish)

ABCDEFGHIJKLMNOPQRSTUYWXYZ023456783+-%/7=2 (Y%  #g!.. 28" ()Z@L'\
Rabcdefghijklmnopgrstuvuxyz{}[]iiéadaacnééeiiipaCRe® i;460000000U

Character set 7 (Japan/Katakana)

CRT display unit
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Theory of operation

Introduction

The CRT display unit of the 5322 computer is
used to display data, program information, and
system status. The display screen size is 305
mm (12 in.) measured diagonally. A total of
1920 characters (24 rows of 80 characters) can
be displayed in the display image area.

The display unit is a field replaceable unit
(FRU). The parts of the display unit are not
replaceable. Adjustments for the display unit
are in 1440 Display unit adjustments” in the
maintenance section of this chapter.

CRT display unit

Display

screen \
Operator’s
brightness control \
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Operator’s brightness control.

The only operator control for the display unit is
the brightness control, which is located at the
right of the display screen. Turning this control
clockwise increases the brightness of the
images on the display screen. Do not leave the
control in the fully clockwise position for long
periods of time because this can damage the

screen.




Functional description

Display screen

Images are generated on the display screen by
increasing the energy of the electron beam as
it moves across the face of the screen. When
the energy is increased, it causes the phosphor
on the inside of the screen to activate and
form a dot or line at the position of the
electron beam. The path of the electron beam,
as it moves horizontally and vertically across
the screen, can be seen if the operator’'s
brightness control is turned fully clockwise.
This pattern is the screen raster.

The raster is evenly spaced and rectangular as
shown in the diagram. The pattern is made by
varying the magnetic field generated by the

horizontal and vertical deflection coils. The
changing polarity of these magnetic fields
causes the electron beam to move.

The effective starting point for the electron
beam is at @. As the vertical and horizontal
deflection coils are activated, the electron
beam follows the path from @ to @. The beam
then retraces to the left @, where it starts the
next line. This scanning action of the electron
beam continues until the beam reaches the
bottom of the screen @. The beam then
retraces to @ to generate the raster again by
the same method. During normal display
operations, blanking of the electron beam
occurs for the retrace intervals.

(y screen q

Note: Dotted lines represent blanking.

Horizontal and vertical deflection coil waveforms

Horizontal e

deflection
coil

Vertical
deflection
coil

i
; < Raster lines (horizontal sweeps) =

Horizontal
'retrace

retrace

Vertical e
|
|
|
I

sweeps
occur
during
vertical

I
I
]
|
i
: Horizontal
|
|
|
|
| retrace
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Functional description (continued)
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Screen and character formats

Screen format. The screen image area has
24 character rows. Each of these character
rows is made up of 14 horizontal lines. Eighty
characters can be displayed in a character row.

Character format. Each of the 24 character
rows is divided into 80 character boxes. A
character box is a dot matrix, 10 dots wide by

14 dots high. The characters are displayed by a
dot matrix, 7 dots wide by 9 dots high, in the
character box. The remaining space in the
character box is used to display character
ascenders, descenders, and the cursor.

The following diagram shows how the lines,
rows, and characters are generated on the
display screen.

1st 2nd 3rd 4th 5th 6th 7th 80 chars.
char. char. char. char. char, char, char. PEr row ===
Character row after—p R B Rt i A S - -
o

three line scans —h:%:ti H:::%

Character row after

four line scans s u :E:

>
=

a

=

T

=

o
O

Character row after

1111
1

1
PILT

five line scans

Character row after ERUANEINEE T 1
R T 1 H H -
eleven line scans - R EEE mamm H -
= REE. A2 :
u a T ] ]

- e u u an W n
Character row after ] um u .
. an Em EN . "
fourteen line scans = - = mmEE » »
n n n T ] ]
s = » um =

IBRENI Ll i |HSSEEEN] IEREEN| 1| | 1
IEBREE L1 11 |EAEEREEN] INEERAI 11 11 11
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Functional description (continued)

Data flow

The display data is read from the 5322
read/write storage @ and displayed row by
row on the display screen. The display
attachment, which is located on the 5322 CPU
planar board, has two row buffers @ and ©.
While one row buffer is being used for display,
the other is being filled with the display data
for the next display row. The attachment uses
direct memory access (DMA) cycles to read the
data from the 5322 storage into the row
buffers.

Before the start of a display frame, the DMA
controller @ requests DMA cycles to fill one
row buffer. When the first horizontal line on
the display screen starts, the characters in the
row buffer are addressed sequentially by the
character counter @ and are sent to the
character generator @. The character generator
is an 8K read-only storage (ROS) unit that
contains the dot patterns for each of the
display language sets used in the 5322. (The
language set is selected by feature jumpers on
the 5322 CPU planar board.)

As the electron beam moves across the display
screen, the characters in the row buffer and
the value in the line counter @ are used to
address specific bytes of the character
generator ROS, which contains the dot patterns
for each line of the display characters. This dot
pattern is sent to the video control circuits @
and is displayed on the screen of the display

unit @.

When the character counter has addressed all
80 character positions of the display line, the
line counter is incremented by 1. The
characters in the row buffer and the new value
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in the line counter are used to address the
character generator ROS, and the second line
of character dot patterns is displayed on the
screen.

The line counter is incremented by 1 until all 14
lines of the character row are displayed. The
row counter @ is then incremented by 1, and
the row buffer that was filled while the
preceding character row was being displayed is
used for the next character row. Up to 24
character rows can be displayed on the screen.

The clock generator @ supplies the timing
signals for the character counter and the video
control circuits.

The buffer input controller @ inspects the data
that is loaded into the row buffers for special
character codes that control the operation of
the display unit. For example, an end-of-screen
stop-DMA code causes the buffer input
controller to stop DMA requests and to
suppress video output for the remainder of the
display frame.

The buffer output controller @ inspects the
data from the output of the row buffers for
special character codes, character attributes,
and field attributes that control the displayed
image on the screen. For example, a
highlight-field attribute causes the buffer
output controller to activate the highlight
output of the video control circuits.

The commands and character codes that are
used to control the operation of the display
unit are part of the microprograms and are not
described in this service manual.



Simplified data flow diagram.
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Display unit diagnostics

Power-on diagnostic

CE diskette resident diagnostics

The power-on diagnostic is located in the 5322
read-only storage (ROS) and executes (1) at
every system power-on, (2) when the ROS
resident diskette diagnostic is ended by a “'9”
key command, or (3) when the diagnostic
control program (DCP) is terminated.

The display unit sectiorn of the power-on
diagnostic performs an initialization and
synchronization test of the display unit
controller circuits located on the 5322 CPU
planar board. The display unit interface lines
{horizontal, vertical, and video) are tested at the
planar board. The display unit interface lines
that leave the planar board are not checked by
the diagnostic, but can be verified by probing
the display unit signal cable connector with the
CE logic probe.

424 SY34-0171

The CE diskette resident diagnostics for the
display unit are iocated on the CE diskette and
execute under control of the diagnostic control
program (DCP). These tests permit you to
verify the attribute functions (video highlight,
reverse video, underline, blink, and blank field),
and to display the language sets and the
alignment pattern.

A complete description of the CE diskette
resident diagnostics is located in the diagnostic
user guide.
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Maintenance preface

Electromagnetic devices such as television sets
or other display terminals can cause
interference in the operation of the diskette
drives. To ensure that the diskette drives will
operate correctly, do not install any
electromagnetic devices in a radius of 0.61
meter (2 feet) of the 5322 computer.

There is no preventive maintenance for the
diskette drive. Repair the diskette drive by
adjusting the internal assemblies or installing
the field replaceable units (FRUs) as instructed
by the maintenance analysis procedures
(MAPs). Always use the machine diagnostics to
verify machine repairs.

All procedures assume that two diskette drives
are installed in the 5322 computer. All
procedures also assume that the diskette
drives have been removed from the 5322 and
are fully accessible on a work surface. Ensure
that the diskette drive casting does not
damage or scratch the work surface.

The head/carriage assembly and the drive hub
and pulley assembly are adjusted and tested at
the factory. The drive hub and pulley assembly
are not field replaceable. If either the track 40
adjustment surface or the drive hub and pulley
assembly is damaged, replace the complete
diskette drive assembly. The head/carriage
assembly is replaceable in the field. However,
do not repair or clean any part of this
assembly.

The only differences between the 31SD
diskette drive {(one read/write head) and the
51TD diskette drive (two read/write heads) are
in the head/carriage assembly and the
arrangement of the diskette drive control card.
Maintenance procedures that are affected by
such differences are indicated by two distinct
sets of instructions in the affected step. These
differences are indicated as (31SD) and (51TD),
as in the following example:

1. Disconnect the cables.

2. (31SD) Remove the
head/carriage assembly.

(561TD) Insert a clean strip of paper
between the read/write heads and remove
the head/carriage assembly.

Where a figure is not affected by the
differences between the drives, the 51TD drive
will be used.

The internal diskette drives are not in 5322
Models 110, 120, 130, or 140.
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1501 Locations

Diskette drive (right side)

e Stepper motor

e Cable guide

G AC drive pulley/fan

@ Ac drive beit
e Solenoid idler

o Head load solenoid

e Spindle pulley

0 Solenoid cable

@ Lo cavie

o Attachment cable

Q rPrxcavle

e Diskette latch

@ Diskette drive control card
0 Stepper motor cable

Q Head cable

Diskette Drive
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Maintenance procedures

1501 Locations (continued)

Diskette drive (left side)

e Carriage pressure spring (tool) 0 Head/carriage assembly
e Diskette guide o AC drive motor

e Collet flat spring o AC capacitor

Q Collet 0 Timing pin (tool)

G Diskette latch o Stepper motor

e Pressure roll m Retaining clip (tool}
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1502 Locations

Diskette drive control card (31SD)

0 Stepper motor connector

o TPHO1

"°:-’// A01 424 Vdc common
o |IE A02 Blank (key)
o A03 MC-3
° e A04  MC-2
s /e AO5  MC-1
z N - AO6 MC-0
[ [-% a
= e Head connector
s I AO01 Not used
g AO2 Blank (key)
. A03 Erase coil
A04 Blank
A0S Read/write coil
LopoowE O A06 Read/write coil
A07 Ground

~[o
O e Solenoid connector

A01 Not used
A02 Blank (key)
A03 +24 Vdc
A04 Head load

Q LED connector

o
2
a A01  Ground
=

TH

6
Dooo

o TPGO1

TPAO10
TPCO40

N . A02 Not used
[=1 (o]
o g Sy . BO1 LED anode
Fe § & B0O2 Blank (key)
il o
= (i )
38 Attachment cable connector Z
E % 5
° A01 -5 Vdc é
3z A02 Power supply ground
o\ N & B A03 to A18 ground
= S 2 ° aq on BO1 +5 Vdc
R R BO2 Blank (key)
G’""” BO3 +24 Vdc
\o B0O4 Index

B0O5 Diskette sense
B06 Write/erase enabled

TPGO1 File data TPAO1 +5 Vdc * B07 File data
TPGO02 Erase gate TPBO1 —b Vdc BO8 Inner tracks
TPHO1 MC 3 TPCO1 Access 1 B09 Erase gate
TPHO2 MC 2 TPCO02 D1PTX B10 Access 0
TPHO4 MCO TPCO3 Write data B11 Not used
TPHO5 +Write gate TPCO4 Ground* B12 Not used
TPAMP1 Preamp TP1 TPDO1 Inner tracks B13 Access 1
TPAMP2 Preamp TP2 TPEO1 Access 0 B14 Write gate
TPHLD Head load TPEO2 Head engage B15 Head engage
TP24V +24 Vdc TPEO3 tndex B16 Not used
TPLED 31SD LED voltage TPFO1 Ground* B17 Write data
TPFO2 Write/erase enabled B18 Not used
THO1 Diff read B *Connection for general G PTX connector
THO2 Bl_ank logic probe power pin AO1  PTX collector (+5 Vdc)
THO3 Diff read A
A02 Blank (key)
THO4 Blank .
X A03 PTX emitter
THO5 Disable stepper motor AO4 Not used
THO6 +18V

Diskette Drive 5-7
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1503 Locations

Diskette drive control card (51TD)

THO1 Diff read B
THO2 Blank

|

_ 5o e THO3  Diff read A
2 &l g5 I THO4  High gain
IS ol e E 2 THO5 Disable stepper motor
" i THO6  +14V
f, 2 3“ THO?7 Access clamp voltage
° 8 THO8 Oscillator
(-]
a °
= 2 %
o
: 5 =l P
° ‘ & S TPAO3 MC-2
s TPAO4  MCO
<000 wuoT = TPAOS  Ground*

TPAO6  Erase gate
TPAO7 Ground*
TPAO8 Head load
TPAOS +5 Vvdc*

3 Af TPA10 D2 PTX
E @ TPBO1  +24 Vdc
o TPB02 Ground
= 5 g TPBO3  Select head 1
g 38 8l o TPBO4  Write gate
Sofe TPBO5  Head engage
= TPBO6  Write data
S: o
o (-]
o o
og Bn TPBO7 D1PTX
8 ,“:E TPCO1  Access O
= TPCO2  Inner tracks
TPCO3 -5 Vdc
0 TPDO1  Access 1
s TPDO2  Switch filter
3 3 TPEO1  Index
éo u M TPFO1 Diskette sense
o\ N g 55558 § TPGO1 Write/erase enabled
o EEEEE B 5 " A TPHO1  File data
§7|| _ ecooo o 2 o °|& TPLD2 D2 LED voitage
E g o8 05 50 TR s o0 e o0 anlk ::;‘:‘J TPLD1 D1 LED voltage
wejle soeonooooslecadin ialo TPAMP2 Preamp TP2
\Q TPAMP1 Preamp TP1

TPCTO Center tap head 0
TPCT1 Center tap head 1

*Connection for general
logic probe power pin
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0 Stepper motor connector

AO1
A02
A03
AO4
AO05
A06

+24 Vdc common
Blank (key)

MC-3

MC-2

MC-1

MC-0

e Head connector

AO1
AQ02
AO03
A04
A05
AQ6
AQ7
A08

Not used

Blank (key)

Head O read/write coil
Head O center tap
Head O read/write coil
Head O erase

Head 0 erase common
Ground

Ground

Head 1 erase common
Head 1 erase

Head 1 read/write coil
Head 1 center tap
Head 1 read/write coil

e Solenoid connector

A02
AO03
A04

Not used

Blank (key)
+Head load
—Head load

Q LED connector

A01
A02
A03
A04
A0S
A0B

Diskette 2, 2D ground
Blank (key)

Diskette 2, 2D anode
Not used

Diskette 1 ground
Diskette 1 anode

G Attachment cable connector

A01 -5 Vdc
A02 Power supply ground
AO03 to A18 ground

BO1 +5 Vdc
B02 Blank (key)
B03 +24 vdc
B04 Index

BO5 Diskette sense
BO6 Write/erase enabled
BO7 File data

BO8 Inner tracks
B0O9 Erase gate
B10 Access O

B11 Select head 1
B12 Not used

B13 Access 1

B14 Write gate
B15 Head engage
B16  Switch filter
B17 Write data
B18 Not used

e PTX connector

A01 Diskette 1 collector (+5 Vdc)
A02 Blank (key)

A03 Diskette 1 PTX emitter

A04 Diskette 2, 2D PTX emitter

AO05 Diskette 2, 2D collector (+5 Vdc)

©
&
¥
o
=~
&L
o
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1505 Locations

Diskette attachment cable

From power supply A1 card

—5 Vdc

~

A

Diskette
drive

B

++—Key

wiNoja|d|lw|N]|=

©

_
o

—_
=y

Diskette

attachment

card 5
A B

- +24 Vdc +5 Vdc
2 4 Key Ground
3118

4 14

5 [5

6 6

7 17 \—/

8 (8

9 |9

1010

11111

12|12

1313

14114

15|15

16|16

17117

18|18
Pin Line name Pin
Not used —5 Vdc A01
Not used Ground A02
Not used +5 Vdc BO1
BO3 +24 Vdc BO3
A03 A03
through Ground (twisted pair) through
A17 A17
A18 Sense ground A18
B0O4 Index BO4
BO5 Diskette sense™ B0O5
BO6 Write/erase enabled B06
BO7 File data BO7
BO8 Inner tracks BO8
B09 Erase gate B0O9
B10 Access 0 B10
B11 Select head 11 B11
B13 Access 1 B13
B14 Write gate B14
B15 Head engage B15
B16 Switch filtert Bi16
B17 Write data B17

*Signal is + (51TD} or — (31SD)
tWire is in the cable; used only with 51TD
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1510 Diskette drive

Removal

Replacement

1. Switch off the 5322 power.
2. Remove the top cover {1220).

3. Loosen the holding screw @ in the fan
mounting bracket; swing the hinged fan
assembly down.

Note: Remove the reusable cable tie @ to
permit slack in the diskette attachment cables.

Warning: Before removing the diskette
drives from the 5322, close the diskette
latches to prevent damaging the latches and
the front of the 5322. Protect the work
surface so it will not be damaged or
scratched.

4. Remove the rear screw @); slide the
diskette drives out of the 5322 (screws @
fit into the front slots @ of the rails ©@).

5. Loosen the screws @; remove the
shield @.

CAUTION
To avoid injury, do not let the clips fly up
when you remove them.

6. Remove the three clips @ to separate the
diskette drives.

Shield

1. Install the three clips @ to hold the diskette
drives together.

Warning: Before installing the diskette
drives in the 5322, close the diskette latches
to prevent damaging the latches.

2. Install the shield @; tighten the screws @.

3. Slide the front screws @ into the slots @
of the rails ©.

4. Tighten the rear screw @©.

5. Install the cable tie on the diskette
attachment cable.

6. Swing the fan assembly up; tighten the
holding screw @ in the fan mounting
bracket.

Diskette
latches

in closed
position

5-11
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1511 Diskette attachment cable/diskette attachment card

Removal

To remove the diskette attachment cable:

1. Switch off the 5322 power; disconnect the
ac power cable.

2. Remove the keyboard (1330).

3. Place the CPU planar board @ in the
service position (1230).

4. Disconnect diskette attachment cable 1Q)
or cable 2@ from the diskette attachment

card @.

5. Remove any cable ties that may be holding
the diskette attachment cable in place; pull
the loose end of the cable out through the
keyboard opening.

6. Place the power supply @ in the service
position {1240).

Note: If one of the diskette attachment cables
is still connected to the diskette attachment
card, push in the CPU planar board drawer
(before pulling out the power supply drawer).

7. Disconnect the wires (+24 Vdc, +5 Vdc, -5
Vdc, ground) from the power supply A1
board.

8. For a 5322 with two diskette drives:

a. To remove the diskette attachment cable
from drive 4, disconnect the cable from
the diskette drive control card at
connector @.

b. To remove the diskette attachment cable
from drive 3, remove the diskette drives
from the 5322 (1510).

9. Remove the diskette attachment cable
through the front of the 5322 (note the
cable path through the 5322 frame).

To remove the diskette attachment card:

1. Switch off the 5322 power; disconnect the
ac power cable.

5-12 S§Y34-0171

2. Place the CPU planar board @ in the
service position (1230).

3. Disconnect diskette attachment cable 1 @
and cable 2 @ from the diskette attachment

card @.

4. Remove the screw @; remove the diskette
attachment card.

Replacement

To install the diskette attachment cable:

1. Install the diskette attachment cable @ or
cable @ in the 5322. (Ensure that the cable
path through the 5322 frame is correct.)

2. With the power supply @ in the service
position, connect the wires (+24 Vdc, +5
Vdc, -b Vdc, ground) to the power supply
A1 card (see 1211).

3. Place the power supply in the operating
position (1240).

4. Pull out the CPU planar board drawer @;
connect the diskette attachment cable @ or
O to the diskette attachment card @.

5. Place the CPU planar board in the operating
position (1230).

6. Connect the diskette attachment cable to
the diskette drive control card.

7. If the diskette drives were removed from
the 5322, install the drives (1510).

8. Install any cable ties that were removed
from the diskette attachment cable.

9. Install the keyboard {1330).
10. Connect the ac power cable.
To install the diskette attachment card:

1. Plug in the diskette attachment card @;
replace the screw ©.



2. Connect the diskette attachment cables 1

O and 2 @ to the diskette attachment
card.

3. Place the CPU planar board in the operating
position {1230).

4. Connect the ac power cable.

Diskette attachment
cable 1

28 Diskette attachment
cable 2

() Diskette attachment
card

&
CPU planar <
©
board <
GN -5V 45V 45V fisli5V)
= e Y e Y s Y e IO s Y s ™y
= 5V 4BV 5V
F3 (-12v) —
PWR GOOD
.5A
+24V 424V
D l] FA (+24V) _12VD F1 (-5V) F2 (+12v) RN
o1 o—Dn o—m
14521 -5V 5A RTN RTN +12Vv 1.5A RTN RTN
RTN

Power supply A1 card

Diskette Drive 5-13
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1512 Diskette latch

Removal Replacement
1. Switch off the 5322 power. 1. Install the diskette latch @ with screw @
and nut @. Adjust the diskette latch for a
2. Remove the diskette drives from the maximum gap of 0.1 mm {(0.004 in.)
5322 (1510). between the latch and the front surface of

the diskette guide.
3. Remove the screw @ and nut @ from the
diskette latch @; remove the diskette latch. 2. Install the diskette drives in the 5322
{1510).

i) Diskette latch

23 Screw

(o) Nut

)
2
o=
o
£+
i,
(a]
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1520 Diskette guide

Removal

Replacement

1. Switch off the 5322 power; move the
head/carriage to the rear of the machine.

2. Disconnect the LED cable @ from the
diskette drive control card @; note the
cable path for the replacement.

3. {(B1TD) Insert a clean strip of paper
between the heads @.

4. Close the diskette iatch @.

5. Push the bail @ in slightly and disconnect
the bail actuating cable eyelet @ from the
bail.

6. Open the diskette latch @.

7. Remove the four diskette guide mounting
screws @.

Warning: (51TD) Do not let the heads snap
together when the bail is removed from
under the tab @ on the head/carriage
assembly.

8. Remove the diskette guide @; lift it up and
carefully slide the bail out from under the
tab @ on the head/carriage assembly.

5-16 SY34-0171

1.

2.

Open the diskette latch @.

Install the diskette guide @; carefully slide
the bail @ under the tab @ on the
head/carriage assembly.

Install the four diskette guide mounting
screws @.

Close the diskette latch @.

Push the bail @ in slightly and connect the
bail actuating cable eyelet @.

Open the diskette latch @.

(51TD) Remove the paper from between
the heads @.

Connect the LED cable @ to the diskette
drive control card @.

/' Read/write heads

? Head/carriage

68 Diskette
guide

128 Cable eyelet



1521 Collet and spring assembly

Removal Replacement

1. Remove the diskette latch (1512). 1. Install the collet and spring assembly @ on
the diskette guide @.

2. Remove the head load bail (1541).
2. Install the head load bail (1541).

3. Remove the collet and spring assembly @
from the diskette guide @. 3. Install the diskette latch {1512).

Note: If the collet and spring assembly is
damaged, exchange the assembly.

5% Diskette guide

Collet and spring
29 assembly

3
-t
<

S
<
jo)
a]
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1530 Head/carriage assembly

Service check (using PID 1500)

Note: This procedure uses PID 1500 of the
ROS resident diskette diagnostics to move the
head/carriage between cylinders 39 and 40.

Warning: Perform the head/carriage service
check with the diskette drive installed {or in
the same position as when installed) or the
service check may not be accurate.

1. Switch off the 5322 power.

2. Disconnect the ac drive motor power
cable @.

DANGER
Voltage is present at connector J1 and
J2 when the 5322 power is switched on.

3. Switch on the 5322 power.

4. Select the “MAP chart support’”’ option
from PID 1500 (see the Diagnostic User
Guide).

5. Move the head/carriage to align the timing
pointer with the timing block on the casting
{use option 7); the head/carriage is now at
cylinder 40.

ENTER KLY (S) FUNCTION

RECAL.

SEEK IN ONE TRACK

SEEK IN FOUR TRACKS

SEEK OUT TOUR TRACKS

SEEK OUT ONE TRACK

HEAD ALIGN (TRK 40,39,40)

END, GO TO POWER-ON DIAGNOSTICS

I (AND) FIELD
| (AND) FIELD
4 (AND) TFIELD
I (AND) FIELD

L+ o+

6. Check that the timing pin @ passes freely
through the stepper motor pulley into the
timing slot in the casting. If it does not,
remove the timing pin and perform the
head/carriage adjustment, starting with
Step 3.

7. If the timing pin passes freely through the

stepper motor pulley into the slot in the
casting, remove the timing pin.

5-18 SY34-0171

8. Move the stepper motor to cylinder 39 (use
option 1, Field-).

9. Verify that this is cylinder 39 by checking
for no gap @ between the timing pointer
and the timing block. If there is a gap,
perform the head/carriage adjustment,
starting with Step 12.

10. Move the stepper motor back to cylinder
40 (use option 1, Field+).

11. Verify that this is cylinder 40 by checking
that the timing hole in the pulley lines up
with the timing slot in the casting.

12. Check the gap @ between the timing
pointer and the timing block as follows:
a. A 0.51-mm {0.020-in.) gauge @ shouid fit
tightly.
b. A 0.63-mm (0.021-in.) gauge should not
fit.

Notes:

1. To ensure an accurate measurement,
remove the gauges from the holder.

2. Because of the torque characteristics of the
stepper motor, if Step 12 must be
repeated, start the sequence with Step 8 of
this service check.

13. If the gap @ between the timing pointer
and the timing block is correct, switch off
the 5322 power and connect the ac drive
motor power cable @.



'Y Timing pin

2 Gap

]
25
2 8
S5
2 2
>~ 0O
[N

#) Gauge
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1530 Head/carriage assembly (continued)

Service check (using jumpers)

Note: This procedure uses jumpers on the
diskette drive control card to move the
head/carriage between cylinders 39 and 40.

Warning: Perform the head/carriage service
check with the diskette drive installed (or in
the same position as when installed) or the
service check may not be accurate.

1. Switch off the 5322 power.

2. Disconnect the ac drive motor power
cable @.

DANGER
Voltage is present at connectors J1 and
J2 when the 5322 power is switched on.

3. Move the head/carriage to approximately
align the timing pointer with the timing
block on the casting; the head/carriage is
now at cylinder 40. Insert the timing pin Q;
ensure that the timing pin goes into the
slot in the casting.

4. Remove the timing pin @; switch on the
5322 power.

Warning: To prevent damaging the card,
the jumpers to be inserted in the following
steps must be on the correct pins.

5. Connect a jumper from @ (ground) to (-]
(disable stepper motor).

6. Detent the stepper motor at cylinder 40 by
connecting a jumper from @ (ground) to @
(MC-0).

7. Check that the timing pin @ passes freely
through the stepper motor pulley into the
timing slot in the casting. If it does not,
remove the timing pin and perform the
head/carriage adjustment, starting with
Step 3.

8. If the timing pin passes freely through the

stepper motor pulley into the slot in the
casting, remove the timing pin @.
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9. Remove the jumper end from @ (MC-0)

and install it on @ (MC-3); this moves the
stepper motor to cylinder 39.

10. Verify that this is cylinder 39 by checking
for no gap @ between the timing pointer
and the timing block. If there is a gap,
perform the head/carriage adjustment,
starting with Step 12.

11. Remove the jumper end from @ (MC-3)
and install it on @ (MC-0}; this again
moves the stepper motor to cylinder 40.

12. Verify that this is cylinder 40 by checking
that the timing hole in the pulley lines up
with the timing slot in the casting.

13. Check the gap @ between the timing
pointer and the timing block as follows:
a. A 0.51-mm (0.020-in.) gauge @ should fit
tightly.
b. A 0.53-mm {0.021-in.) gauge should not
fit.

Notes:

1. To ensure an accurate measurement,
remove the gauges from the holder.

2. Because of the torque characteristics of the
stepper motor, if Step 13 must be
repeated, start the sequence with Step 9 of
this service check.

14. If the gap @ between the timing pointer
and the timing block is correct, remove the
jumpers, switch off the 56322 power, and
connect the ac drive motor power cable @.
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Maintenance procedures

1530 Head/carriage assembly (continued)

Adjustment (using PID 1500)

Note: This procedure uses PID 1500 of the
ROS resident diagnostics to move the
head/carriage between cylinders 39 and 40.

Warning: Adjust the head/carriage
assembly with the diskette drive installed
(or in the same position as when installed)
or the adjustment may not be accurate.

1. Switch off the 5322 power.

2. Disconnect the ac drive motor power
cable @.

DANGER
Voltage is present at connectors J1 and
J2 when the 5322 power is switched on.

3. Remove the cable guide @ (squeeze at @;
push the cable guide down.

4. Measure and record the gap @ between
the stepper motor pulley and the casting.

5. Loosen the pulley clamp screw @ so the
stepper motor shaft can turn inside the

pulley.

6. Move the head/carriage, by hand, to
approximately align the timing pointer with
the timing block on the casting; the
head/carriage is now at cylinder 40. Insert
the timing pin ©.

7. Switch on the 5322 power.

8. Select the "MAP chart support” option
from PID 1500 (see the Diagnostic User
Guide).

9. Detent the stepper motor at cylinder 40
(use option 7).

FUNCTION

ENTER KEY (S)

SEEK IN ONE TRACK

IN FOUR TRACKS

SEEK OUT FOUR TRACKS

SEEK OUT ONE TRACK

HEAD ALIGN (TRK 40,39,40)

END, GO TO POWER-ON DIAGNOSTICS

0
1 (AND) FIELD
4 (AND) FIELD
4 (AND) FIELD
1
5
9

L+ +
[}
[0}
o]
=

(AND) FIELD
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10. Maintain the gap @ at the casting
(recorded in Step 4); tighten the pulley
clamp screw @. Ensure that the timing pin
@ passes freely through the stepper motor
pulley into the timing slot in the casting.

11. Remove the timing pin.

12. Loosen the two carriage clamping
screws @.

13. Move the stepper motor to cylinder 39 (use
option 1, Field-).

14. Move the stepper motor back to cylinder
40 (use option 1, Field+).

15. Verify that this is cylinder 40 by checking
that the timing hole in the pulley lines up
with the timing slot in the casting.

16. Insert a 0.51-mm (0.020-in.) gauge @
between the timing pointer on the carriage
and the timing block. Fasten the gauge to
the casting with the retaining clip @ (the
clip is stored on the diskette guide).

Note: To ensure an accurate measurement,
remove the gauges from the holder.

17. Press lightly at the front of the
head/carriage @ so it just touches, but is
not forced against, the gauge. Insert the
carriage pressure spring @ between the
casting and carriage to hold the
head/carriage assembly against the gauge
(the pressure spring is stored on the
diskette guide).

18. Tighten the two screws @ that hold the
carriage to the bracket; remove the carriage
pressure spring @ and the retaining clip @.

19. Verify the gap between the timing pointer
and the timing block as follows:
a. A 0.51-mm (0.020-in.) gauge @ should fit
tightly.
b. A 0.563-mm (0.021-in.) gauge should not
fit.



Note: Because of the torque characteristics of A '\ g
the stepper motor, if Step 19 must be N 2 .
repeated, start the sequence with Step 13.

20. Switch off the 5322 power; remove the
jumpers.

21. Snap the cable guide @ into the holes in
the casting.

) ~Zn
22. Connect the ac drive motor power cable @. ( iL II 4
b f0 [

23. Store the retaining clip @, the carriage
pressure spring @ and the timing pin @ on
the diskette guide.

29 Cable
guide

o8 Clamp screw @89 Timing pin D Gap

(3 Screws

Diskette

Carriage
pressure
spring

Drive motor
power cable

Retaining
clip 2B Head/carriage

assembly
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Maintenance procedures

1530 Head/carriage assembly (continued)

Adjustment (using jumpers)

Note: This procedure uses jumpers on the
diskette drive control card to move the
head/carriage between cylinders 39 and 40.

Warning: Adjust the head/carriage
assembly with the diskette drive installed
(or in the same position as when installed)
or the adjustment may not be accurate.

1. Switch off the 5322 power.

2. Disconnect the ac drive motor power
cable @.

DANGER
Voltage is present at connectors J1 and
J2 when the 5322 power is switched on.

3. Remove the cable guide @ (squeeze at @;
push the cable guide down).

4. Measure and record the gap @ between
the stepper motor pulley and the casting.

5. Loosen the pulley clamp screw @ so the
stepper motor shaft can turn inside the

pulley.

6. Move the head/carriage to approximately
align the timing pointer with the timing
block on the casting; the head/carriage is
now at cylinder 40. Insert the timing pin @.

7. Switch on the 5322 power.

Warning: To prevent damaging the card,
the jumpers to be inserted in the following
steps must be on the correct pins.

8. Connect a jumper from @ (ground) to @
(disable stepper motor).

9. Connect a jumper from @ (ground) to @
{(MC-0) to detent the stepper motor at
cylinder 40.

10. Maintain the gap @ at the casting

(recorded in step 4); tighten the pulley
clamp screw @. Ensure that the timing
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pin @ passes freely through the stepper
motor pulley into the timing slot in the
casting.

11. Remove the timing pin @.

12. Loosen the two carriage clamping
screws @.

13. Remove the jumper end from @ (MC-0);
install it on @ (MC-3) to move the stepper
motor to cylinder 39.

14. Remove the jumper end from @ (MC-3);
install it on @ (MC-0). This moves the
stepper motor back to cylinder 40.

15. Verify that this is cylinder 40 by checking
that the timing hole in the pulley lines up
with the timing slot in the casting.

16. Insert a 0.51-mm (0.020-in.) gauge ©
between the timing pointer on the carriage
and the timing block. Fasten the gauge to
the casting with the retaining clip @ (the
clip is stored on the diskette guide).

Note: To ensure an accurate measurement,
remove the gauges from the holder.

17. Press lightly at the front of the
head/carriage @ so it just touches, but is
not forced against, the gauge. Insert the
carriage pressure spring @ between the
casting and carriage to hold the
head/carriage assembly against the gauge
(the pressure spring is stored on the
diskette guide).

18. Tighten the two screws @ that hold the
carriage to the bracket; remove the carriage
pressure spring @ and the retaining clip Q.

19. Verify the gap between the timing pointer
and the timing block as follows:
a. A 0.51-mm (0.020-in.) gauge @ should fit
tightly.
b. A 0.53-mm (0.021-in.} gauge should not
fit.
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Note: Because of the torque characteristics of

the stepper motor, if Step 19

repeated, start the sequence with Step 13.

20. Switch off the 5322 powe
jumpers.

22. Connect the ac drive motor power cable .

must be

23. Store the retaining clip @, the carriage
pressure spring @, and the timing pin @ on

r; remove the the diskette guide.

21. Snap the cable guide @ into the holes in

the casting.
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Maintenance procedures

1530 Head/carriage assembly (continued)

Removal

1. Switch off the 56322 power.

2. (517D} Insert a clean strip of paper
between the heads.

3. Remove the cable guide @ from the casting
{squeeze at @ and push the guide down);
carefully disconnect the head cable @ from
the drive control card.

Warning: The drive band must not be bent
or damaged in any way.

4. Remove the two screws @ that hold the
head/carriage @ to the carriage bracket @.
To prevent damaging the drive band, give
support to the carriage bracket @ when the
screws @ are removed.

5. Remove the allen screws @ {(one at each
end of the upper guide rod); slide the
upper guide rod @ out.

6. Carefully lift and turn the head/carriage

assembly @; remove it from the lower
guide rod @.

Replacement

1. Disconnect the ac drive motor power
cable ©.

DANGER
Voltage is present at connectors J1 and
J2 when the 5322 power is switched on.

Warning: When installing the head/carriage
assembly, ensure that the bail @ is under
the tab @ of the carriage assembly.

(61TD) To prevent damaging the heads,
insert a strip of clean paper between the
head surfaces during installation.

2. Carefully install the head/carriage assembly
0 on the lower guide rod @.

3. Install the upper guide rod @; tighten the
two screws @. Ensure that the guide rod

5-26 SY34-0171

10.

11.

12.

notch @ is aligned with the screw and is
seated as shown in @.

Move the head/carriage assembly to
approximately align the timing pointer with
the timing block on the casting.

Install the screws @ in the carriage
bracket @ so the screws are centered in
the slots.

Connect the head cable @ to the drive
control card.

{561TD} Remove the paper from between
the heads.

Loosen the drive band screw @ (at the
slotted end of the carriage bracket).

Block the head/carriage assembly @
approximately 256.0 mm (1.0 in) from the
rear of the casting.

With the force gauge @ (part 460870}, pull
on the slotted end of the drive band with
0.907 +0.113 kg (2.6 +0.25 Ib) of force;
tighten the band clamping screw @. Ensure
that the band is parallel to the bracket.

Move the head/carriage assembly back and
forth and ensure that the drive band tracks
correctly and that there is no movement up
or down @. If the drive band tracking is
not correct, adjust the drive band {1562),
starting with Step 3.

If the drive band tracking is correct,
perform the head/carriage adjustment,
starting with Step 4.



3 Carriage bracket

= Screw

[8}) Drive motor
power cable

(o) Cable guide

WD Bail

25.0 mm (1.0in)

Side view of pulley
No movement
up or down

—0

No movement
up or down

& 4

b C

J_i_.E]

@I’"

Drive band must be
parallel to pulley edge

R

1

"9 Guide rod
screws

@
it
=
o

X

ol

@]

Carriage
bracket
screws

L9 Head/carriage
assembly
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1531 Head/carriage pressure pad (31SD only)

If the pressure pad is worn so it is even with
the surface of the head load arm, exchange the
pad. Use the pad replacement kit (part
2200751), which includes the pressure pad tool
{part 2200750).

Warning: The head area can be easily
damaged or contaminated. Ensure that your
tools are clean; do not touch the pressure
pad with your fingers or let the adhesive
touch the pad surface that will contact the
diskette. Do not use damaged pads or let
the head load arm hit the read/write head.

Removal

1. Move the head load arm @ away from the
read/write head @.

2. Use the scissor clamp {part 9900233) to
pull the worn pressure pad @ off the head
load arm.

3. Carefully remove any adhesive that remains
on the pressure pad mounting surface; use
tissue (part 2162567) moistened with
isopropyl alcohol (part 2200200) or an
alcohol pad (part 9900679). If the surface is
not completely clean, the new pad may not
seat correctly.

Pressure pad @&

Read/write @&
head

Replacement

1. Lift off the paper cover that protects the
adhesive layer on the new pad.

2. Use the scissor clamp to remove the new
pressure pad from the other new pads.

3. Place the new pressure pad @ in the center
of its location on the head load arm @.

4. Use the small end of the pressure pad
tool @ (part 2200750); press the pressure
pad into the head load arm.

5. Turn the tool one revolution in one
direction only.

6. Carefully move the head load arm back to
its operational position.

Head
(88 |0ad arm

Turn Pressure

“ pad tool

Apply steady
pressure
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Maintenance procedures

1540 Head load solenoid and bail

Service check

1. Switch off the 5322 power.

2. Disconnect the ac drive motor power
cable @.

3. Insert a diskette; close the diskette latch.

DANGER
Voltage is present at connectors J1 and
J2 when the 5322 power is switched on.

4. Switch on the 5322 power.

Warning: To prevent damaging the card,
the jumpers to be inserted in the following
steps must be on the correct pins.

5. Connect a jumper from @ (ground) to @
(head load); the head load solenoid shouid
be activated.

6. Connect a jumper from @ (ground) to @
(disable stepper motor).

CAUTION
The solenoid case becomes hot after
continuous use.

7. Check for a 0.3 to 0.7-mm (0.012 to
0.028-in.) gap @ between the bail and the
tab on the carriage assembly for all of the
carriage movement (cylinder 00 to cylinder
76).
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8. Remove the jumpers installed in Steps b
and 6; remove the diskette.

9. Switch off the 5322 power.

10. With the head load solenoid de-activated
and the diskette latch closed:
(31SD) Visually check for a gap @ of 3.0 to
4.0 mm (0.118 to 0.157 in.}) between the
head and the head load arm.
(51TD) Visually check for a gap @ of 2.0 to
3.0 mm (0.079 to 0.118 in.) between the
head surfaces.

11. Connect the ac drive motor power cable @.
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Maintenance procedures

1540 Head load solenoid and bail (continued)

Adjustment

1. Switch off the 5322 power.

2. Disconnect the ac drive motor power
cable @.

3. Insert a diskette; close the diskette latch.

DANGER
Voltage is present at connectors J1 and
J2 when the 5322 power is switched on.

4. Switch on the 5322 power.

Warning: To prevent damaging the card,
the jumpers to be installed in the following
steps must be on the correct pins.

5. Connect a jumper from @ (ground) to @
(head load); the head load solenoid should
be activated.

6. Connect a jumper from @ (ground) to @
(disable stepper motor).

CAUTION
The solenoid case becomes hot after
continuous use.

7. Loosen the solenoid locking screw @.

8. Turn the solenoid in the mounting bracket
to obtain a gap @ of 0.3 to 0.7 mm (0.012
to 0.028 in.) between the bail and the tab
on the carriage assembly. Tighten the
locking screw @.
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9. Remove the jumpers installed in Steps 5

and 6; remove the diskette.
10. Switch off the 5322 power.

11. With the head load solenoid de-activated
and the diskette latch closed, loosen the
adjustment lever locking screw @ one-half
turn.

(31SD) Move the lever to obtain a gap @ of
3.0 to 4.0 mm (0.118 to 0.157 in.) between
the head and the head load arm (this gap
cannot be measured and should only be
visually checked).

(51TD) Move the lever to obtain a gap @ of
2.0 to 3.0 mm (0.079 to 0.118 in.} between
the head surfaces (this gap cannot be
measured and should only be visually
checked).

12. Tighten the adjusting lever locking
screw @.

13. Connect the ac drive motor power cable @.
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1541 Head load bail

Removal

Replacement

1. Switch off the 56322 power; move the 1.

head/carriage to the rear of the machine.

2. {B1TD) Insert a clean strip of paper
between the heads.

3. Close the diskette latch. 2.

4. Push the head load bail @ in slightly, and

disconnect the bail actuating cable eyelet @ 3.
from the bail.
Warning: Do not let the bail return 4.

spring @, located between the head load
bail and the diskette guide @, fall out.
(561TD) Do not let the heads snap together
when the bail is removed from under the
tab @ on the head/carriage assembly.

5. Remove the mounting screw @ and
washer; remove the head load bail @, with
the pivot rod @, from under the tab @ on
the head/carriage assembly.

€Y Head/carriage

assembly Spring

. f Diskette guide
\

Install the head load bail @ and the pivot
rod @ under the tab @ on the
head/carriage assembly. Ensure that the
bail return spring @ is placed correctly
between the bail and the diskette guide.

Push the head load bail in slightly and
connect the bail actuating cable eyelet @.

(51TD) Remove the paper from between
the heads.

Perform the head load solenoid and bail
service check (1540).

@
2
<

o

X
54
(=]

Pivot rod
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Maintenance procedures

1542 Head load solenoid and idler

Removal Replacement
1. Switch off the 5322 power. 1. Install the solenoid idler @.
2. Disconnect the ac drive motor power 2. Install the solenoid and bail actuating
cable @. cable @ on the bracket.
DANGER 3. In§tall the solenoid, bracket, and cable as a
Voltage is present at connectors J1 and unit @.
J2 when the 5322 power is switched on.
w power 1s swi 4. Connect the solenoid cable @ to the
diskette drive control card.
3. Close the diskette latch.
5. Install the ac drive motor belt @.
4. (51TD) Insert a clean strip of paper
between the heads. 6. Close the diskette latch.
5. Push the bail @ in slightly and disconnect 7. Push the bail in slightly and connect the
the bail actuating cable eyelet from the bail. bail actuating cable eyelet to the bail @;
ensure that the cable is around the solenoid
6. Open the diskette latch. idler pulley.
7. Remove the ac drive motor belt @. 8. Adjust the head load solenoid and
bail (1540), starting with Step 2.
8. Disconnect the solenoid cable @ from the
diskette drive control card.
9. Remove the solenoid, bracket, and cable as
a unit @.
10. Remove the idler pulley @.
11. Loosen the solenoid locking screw @;
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unscrew the solenoid @ from the bracket
(the solenoid and bail actuating cable are
one unit).

SY34-0171



& Drive motor

([e)) Assembly

3 Locking screw

Diskette Drive

5-37

©
&
&
)
~
=
(&




Maintenance procedures

1550 AC drive motor

Removal

Replacement

1. Switch off the 5322 power; disconnect the
ac power cable.

2. Disconnect the ac drive motor power
cable ©@.

3. Remove the drive belt @.
CAUTION
The drive motor case becomes hot after

continuous use.

4. Remove the two enclosure mounting
screws @; remove the fan enclosure @.

5. Loosen the setscrew @:; remove the drive
motor fan and pulley assembly @.

DANGER
High voltage may be present at the
capacitor terminals.

6. Remove the two insulator caps @ from the
capacitor terminals @.

7. Discharge the capacitor by shorting out its
terminals with an insulated screwdriver.

8. Remove the drive motor leads @ from the
capacitor terminals @.

9. Remove the motor leads from the cable
guide on the casting.

10. Remove the insulator caps @ from the
motor leads.

11. Remove the two remaining mounting
screws @; remove the motor @.
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1. Install the ac drive motor @ with the two
mounting screws @.

2. Install the drive motor fan and pulley @ on
the motor shaft. Ensure that the
setscrew @ is centered on the flat surface
of the motor shaft; leave the setscrew
loose.

3. Position the fan and pulley on the motor
shaft with a gap of 0.5 mm (0.020 in.)
between the motor and the fan hub; tighten
the setscrew.

Warning: Ensure that the fan enclosure is
installed so the drive belt fits into the
recessed portion of the enclosure.

4. Install the fan enclosure @ with the two
screws @.

5. Install the drive beit @.
6. Install the two insulator caps @ on the
motor leads @ {(one cap on lead 1 and one

cap on leads 2 and 3).

7. Install the motor leads @ in the cable guide
on the casting.

8. Connect motor leads 2 and 3 to the top
capacitor terminal; connect motor lead 1 to
the bottom capacitor terminal.

9. |Install the insulator caps @ on the
capacitor terminals @.

10. Connect the ac drive motor power cable ©.

11. Connect the ac power cable.



Drive motor
power cable

(8 Capacitor terminals

Insulator
caps

"’\.‘.‘\\ ‘\___ |
Y Ac drive S 2 [ Votor

motor . _# 1 § Setscrew leads

&) Fan and pulley
1z Fan enclosure

Drive belt

Screws

L9 Screws

[
-
bl

Y
x

o
o
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1551 Capacitor

Removal

Replacement

1.

Switch off the 5322 power; disconnect the
ac power cable.

DANGER
High voltage may be present at the
capacitor terminals.

5-40

Remove the insulator caps @ from the
capacitor terminals @.

Discharge the capacitor by shorting out its
terminals with an insulated screwdriver.

Disconnect the motor leads @ from the
capacitor terminals.

Loosen the capacitor clamp screw @;
remove the capacitor @.

28 Capacitor terminals

(ef) Capacitor

) Clamp screw

Insulator caps

SY34-0171

1.

Install the capacitor @ in its clamp and
tighten the clamp screw @; ensure that the
capacitor terminals face the pulley side of

- the diskette drive.

Connect motor leads 2 and 3 to the upper
capacitor terminal; connect motor lead 1 to
the lower capacitor terminal.

Install the insulator caps @ on the
capacitor terminals @.

Connect the ac power cable.




1552 AC drive belt and pulley

Removal

Replacement

1. Switch off the 5322 power.
2. Remove the drive belt @.

3. Remove the two enclosure mounting
screws @; remove the fan enclosure @.

4. Loosen the setscrew @; remove the drive
motor fan and pulley assembly @.

1. Install the drive motor pulley and fan @ on
the motor shaft, with the setscrew @
centered on the flat surface of the shaft
{leave the setscrew loose).

2. Position the fan and pulley on the motor
shaft with a gap of 0.5 mm (0.020 in.)

between the motor and the fan hub; tighten
the setscrew.

Warning: Ensure that the fan enclosure is
installed so the drive belt fits into the
recessed portion of the enclosure.

3. Install the fan enclosure @ with the two
screws @.

4. Install the drive belt @.

Setscrew

2 Fan and pulley

@
-]
<
1

x
b2

(a]

(&) Fan
enclosure

88 Drive belt

Screws
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aintenance procedures

1560 Stepper drive motor

Removal

Replacement

Warning: The drive band assembly can be
easily damaged. Be careful not to bend the
drive band.

1.

2.

542

Switch off the 5322 power.

Disconnect the stepper motor cable @ from
the diskette drive control card.

Remove the cable guide @: squeeze at @
and push the cable guide down.

Measure and record the gap @ between
the stepper motor pulley @ and the
casting.

Loosen the clamp screw @. To prevent
damaging the drive band, give support to
the pulley @ before removing the stepper
motor.

Remove the four stepper motor mounting
screws ©.

Remove the stepper motor @.

SY34-0171

1.

Install the stepper motor @ with the four
mounting screws @); position the motor
cable toward the diskette drive control
card.

Connect the stepper motor cable @ to the
diskette drive control card.

Set the gap @ (recorded in step 4 of the
removal procedure) and tighten the clamp
screw @.

Snap the cable guide @ into the casting.

Perform the head/carriage assembly
service check (1530).



;8 Stepper motor

3 Clamp screw D) Gap

20 Pulley

P
|l Timing pin }/ 4

Diskette Drive
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Maintenance procedures

1561 Stepper motor pulley and clamp

Removal

Replacement

544

Switch off the 5322 power.

Remove the cable guide @ (squeeze at @;
push the cable guide down).

Remove the drive band screw @ and
clamp ©.

Loosen the drive band screw @; leave the
drive band end @ loose to release the drive
band tension on the pulley pin @).

Measure and record the gap @ between
the stepper motor pulley @ and the
casting.

Loosen the clamp screw @; remove the
clamp @ and the pulley @.

SY34-0171

1. Install the pulley @ and the clamp @. Set
the gap @ (recorded in Step 5 of the
removal procedure} and tighten the clamp
screw @.

2. Install the drive band end on the pulley
pin @; install the clamp @ and the drive
band screw @.

3. Tighten the drive band screw @; ensure
that the drive band is parallel to the edge
of the pulley @.

4. Adjust the drive band (1562), starting with
Step 7.



118 Clamp screw

28 Pulley clamp

(&) Drive band screw

8} Drive band clamp

| Cable guide
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1562 Drive band

Service check

1. Switch off the 5322 power.

2. Move the head/carriage assembly by hand
between cylinders 00 and 76. The drive
band should track without moving up or
down on the pulley @ as shown in @.

3. If the drive band does not track correctly,
adjust the drive band.

4. Exchange the drive band if it is damaged.

4--""'0

No movement

Side view of pulley

No movement
up or down

up or down
(e ‘ = ¢
(] i— ~— o]
Drive band must be \Z,

parallel to pulley edge

39 Pulley

Diskette Drive
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Maintenance procedures

1562 Drive band (continued)

Adjustment

1.

2.

10.

5-48

Switch off the 5322 power.

Remove the cable guide @ (squeeze at @;
push the guide down).

Move the head/carriage assembly @ to
approximately align the timing pointer with
the timing block on the casting (cylinder
40).

Loosen the two carriage bracket mounting
screws @ and @ and the pulley screw @.

Tighten the mounting screw ©; ensure that
the drive band is parallel to the carriage
bracket @.

Tighten the pulley screw @; ensure that the
drive band @ is parallel to the edge of the

pulley @.

Block the head/carriage approximately 25.0
mm (1.0 in.) from the rear of the casting.

With the force gauge @ (part 460870), pull
on the loose end of the drive band with
0.907 +0.113 kg (2.5 +0.25 Ib) of force.
Tighten the screw @; ensure that the drive
band is parallel to the carriage bracket @.

Move the carriage back and forth; ensure
that the drive band tracks correctly as
shown in @.

Adjust the head/carriage (1530), starting
with Step 4.

SY34-0171



25.0 mm (1.0in)

(B Drive
g Screw band

i Pulley

pin

Bracket

sCrew

No movement
up or down

Side view of pulley

No movement
up or down

B $

) ¢

[

——]

Drive band must be

}

parallel to pulley edge

Diskette Drive

mounting
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Maintenance procedures

1562 Drive band (continued)

Removal

Replacement

Warning: The drive band assembly can be
easily damaged. Be careful not to bend the
drive band.

1.

2.

5-50

Switch off the 5322 power.

Remove the cable guide @ (squeeze at @;
push the guide down).

Remove the three mounting screws @, @.
and @: remove the clamps @ and @ that
attach the drive band @ to the stepper
motor pulley @ and the carriage bracket @.

Remove the drive band @.

SY34-0171

1.

Attach the end of the drive band with the
welded adapter @ to the slotted end @ of
the carriage bracket; leave the screw )
loose.

Attach the drive band to the stepper motor
pulley @ with the screw @ and the
clamp @; leave the screw @ loose.

Attach the other end of the drive band to
the carriage bracket @ with screw @ and
clamp @; leave the screw @ loose.

Perform the drive band adjustment, starting
with Step 5.



58 Cable guide

Clamp

(0)) Stepper motor pulley

(&) Screw

L9 Drive band

adapter

bracket
slotted end
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Maintenance procedures

1570 LED assembly

Output service check

1. Connect the negative probe of the CE
meter to @ (ground).

2. Set the CE meter scale to 5 Vdc.

3. (31SD) Connect the positive probe to @
(31SD LED voltage).
(51TD) Connect the positive probe to @
(D2 LED voltage).

4. Check for a voltage level of 1 Vdc to 2 Vdc.

5. (51TD) Move the positive probe to @ (D1
LED voltage).

6. (51TD) Check for a voltage level of 1 Vdc

to 2 Vdc.
Diskette drive control card - 51TD Diskette drive control card - 31SD
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Removal Replacement

1. Switch off the 5322 power. 1. Install the LED cable in the diskette guide;
install the LED assembly @ and the
2. Remove the LED cable @ from the diskette mounting screw ©.

drive control card.
2. Connect the LED cable @ to the diskette
3. Remove the LED mounting screw @. drive control card.

4. Remove the LED assemQ!y ® and the cable
(note the ‘cable path to make the
replacement easier).

LED assembly

x Mounting screw

o
&
=
o
x
2
a

(68 |_ED cable
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Maintenance procedures

1571 PTX assembly

Output service check

1.

Switch off the 5322 power.

2. Disconnect the ac drive motor power
cable @.
3. Disconnect the PTX cable connector @
from the diskette drive control card.
DANGER

Voltage is present at connectors J1 and
J2 when the 5322 power is switched on.

5-54

Switch on the 5322 power.

Set the CE meter scale to 5 Vdc and
connect the positive probe to @ (index).

Connect the negative probe of the CE
meter to @ (ground).

Check for a voltage level of less than 1
Vdc.

(31SD) Connect one end of a jumper to @
(PTX emitter); do not connect the other
end.

(51TD)Connect one end of a jumper to @

{Diskette 2, 2D PTX emitter), do not
connect the other end.

SY34-0171

10.

11.

12.

13.

14,

Watch the CE meter; touch the other end
of the jumper to @ Diskette 1 collector
(51TD) or @ PTX collector (31SD) several
times. The CE meter should read 2.5 Vdc or
more when @ is touched (a false reading
can occur the first time).

{61TD)Repeat steps 8 and 9 with the
jumper on @ (Diskette 1 PTX emitter).

Switch off the 5322 power.
Remove the jumper.

Connect the PTX cable connector @ to the
diskette drive control card.

Connect the ac drive motor power cable @.
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Maintenance procedures

1571 PTX assembly (continued)

Removal

Replacement

1. Remove the diskette guide (1520).

2. Remove the remaining cable connectors
(stepper drive motor @, head cable @,
solenoid cable @, attachment cable @, and
PTX cable @) from the diskette drive
control card. Note the connector locations
and cable paths to make the replacement
procedure easier.

3. Loosen the two control card retaining
screws @.

4. Turn the two card retainers @ out of the
way; remove the diskette drive control
card.

5. Remove the PTX assembly @.

SY34-0171

1.

2.

PTX

assembly

install the PTX assembly @.

Install the diskette drive control card; turn
the two retainers @ to hold the card in
place.

Tighten the two retaining screws 0.

Connect the cable connectors @, ©. ©. @.
and ©@.

Install the diskette guide (1520).

.9 Stepper
motor cable

28 Head cable

(88 Solenoid
cable

Retainer (2)

Screw (2)

[ Attachment cable



1572 Diskette drive control card

Removal Replacement

1. Switch off the 5322 power. 1. Install the diskette drive control card; turn
the two retainers @ to hold the card in

2. Remove the cable connectors (stepper place.

drive motor cable @, head cable @,
solenoid cable @, LED cable @, attachment 2. Tighten the two retaining screws @.

cable @, and PTX cable @) from the
control card. Note the connector locations 3. Connect the cable connectors @, ©, @, ©.

and cable path to make the replacement ® and @.
procedure easier.

3. Loosen the two card retaining screws @.

4. Turn the two card retainers @ out of the
way; remove the diskette drive control
card.

Stepper motor cable

@
&
<
@
x
Fa
Q

Head cable

(8 Solenoid cable

8} Retainer (2)

= Screw (2)

2 PTX cable @&§" Attachment @& LED cable
cable
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Theory of operation

Introduction

Diskette drive

IBM diskette drives are direct-access,
read/write, data-storage devices. These drives
use the flexible magnetic diskette for data
entry, data exchange, and data storage.

The 31SD diskette drive can only read from,
and write to, a diskette 1. The 31SD diskette
drive can read and write in Frequency
modulated (FM) only. If a diskette 2 or a
diskette 2D is inserted into a 31SD diskette
drive, the drive will not be activated.

318D diskette drive

The B51TD diskette drive can read from and
write to one side of a diskette 1, and both
sides of a diskette 2 or diskette 2D. The 51TD
diskette drive can read and write in either
Frequency modulated (FM) or Modified
frequency modulated (MFM).

51TD diskette drive
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Theory of operation

Diskette

The IBM diskette is a thin, flexible disk housed
in a protective jacket. Information is stored
magnetically on the diskette surface, which is
coated with magnetic oxide. The diskette is
free to rotate inside the jacket. As the diskette
rotates, the inner surface of the jacket cleans
the diskette. The jacket has access holes for
rotating the diskette, for read/write head
contact, and for index hole sensing.

There are three types of diskettes on which
data can be recorded and retrieved:

« Diskette 1 can be formatted on side O only.

+ Diskette 2 can be formatted on side 0 and
side 1.

« Diskette 2D can be formatted on side O and
side 1 with FM or MFM recordings.

The location of the access hole for index
sensing on a diskette 1 differs from that on a
diskette 2 and diskette 2D. When a diskette 1
is inserted in a 51TD diskette drive, index
sensing circuits sense that a diskette 1 is being
used, and the use of the blank side is
prevented. s

560 SY34-0171

Access hole for index sensing

|IBM ]/

Access hole for rotating the diskette

Access hole for read/write head contact

Diskette 1 Diskette 2, 2D



Diskette format

Information is written on the diskette in tracks.

A track is a circular path on the diskette
surface. A sector, determined during diskette
initialization, is a division of each track of the
diskette. Each sector is used to write one
record. As the diskette rotates, information is
magnetically written to and read from a track
by a read/write head.

There are 77 tracks on each side of a diskette.

Track 00, which is the outside track, is .
reserved as a label track and cannot be used
for data. Tracks 75 and 76, which are the two
innermost tracks, are reserved as replacement

tracks and can be used for data only if another

track becomes damaged.

The diskette.- 1 has 74 tracks available for
recording data. The diskette 2 or diskette 2D
has 74 tracks available on each side of the
diskette, resulting in a total of 148 tracks of
data. When data is recorded on only one side
of a diskette, each addressed circle of data is
called a track. When data is recorded on both
sides of a diskette, however, each pair of

tracks (one upper and one lower) is referred to

as a cylinder. For example, cylinder O, the
outside cylinder, is made up of upper and
lower track 00.

Side 1
Track 76
Side 0
Track 76

When a diskette 1 is used, the most data that
can be read or written on a track without
moving the read/write head is the data on that
track over which the read/write head is
positioned. When a diskette 2 or 2D is used,
the most data that can be read or written on
two tracks (one on each side of the diskette),
without moving the read/write head assembly,
is the data on the two tracks over which the
read/write head is positioned. When two
tracks are used, the total amount of area that
can be accessed is referred to as a cylinder.

Cylinder O

Cylinder 76
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Theory of operation

Diskette handling

Diskette insertion Drive 1 Diskett
latch in open : '; Ie €
ape

position

1. Open the diskette latch.

2. Remove the diskette from its protective
envelope.

3. Switch on the 5322 power.

4. Place the diskette squarely into the diskette
drive (with the label facing the latch).

b. Close the diskette latch.

Diskette removal

1. Open the diskette latch.

2. Remove the diskette.

3. Insert the diskette into its protective ,f

envelope.

Diskettes
loaded

Diskette
latches

in closed
position
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Environment

Long-term storage

Temperature: 10°C to 51°C (50°F to 125°F)
Relative humidity: 8% to 80%

Maximum wet bulb temperature: 29°C (185°F)

Short-term storage

Store often-used diskettes flat in their
envelopes, in stacks of up to 10. If storing
vertically, give support to the diskettes so they
do not lean or sag.

Store seldom-used diskettes in their original
shipping cartons. Put each diskette in its
protective envelope. Shipping cartons can be
stored either vertically or horizontally.

Shipping and receiving

Ship diskettes only in shipping cartons.
Additional shipping cartons are available at IBM
branch offices. With the diskette in place, the
package weighs 280 grams (10 ounces). Be
sure to label the package: DO NOT EXPOSE TO
HEAT OR SUNLIGHT. Save the carton for
diskette storage or for later shipment.

@
s
x
o
(@]
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Diskette handling (continued)

DO NOT touch the head slot or any other unprotected
surface of the diskette. Body oils and perspiration cause
diskette damage.

Head slot

DO NOT try to clean the surface of the diskette.
Contaminated diskettes should no longer be used.

DO NOT write on the diskette outside the label area.

DO NOT write on the diskette label with pencil. It
is best to mark the diskette label with a fiber-tip pen
or ballpoint pen before attaching it to the diskette.

L DO NOT erase labels on the diskette, or make erasures
on or near the diskette. Eraser crumbs on the diskette
surface will make the diskette unusable.

DO NOT place heavy objects on the diskette. The weight
can seriously damage the surface.
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DO NOT use clips or rubber bands on the diskette or
bend it in any way.

DO NOT lay a diskette near food, drinks, or ashtrays
where foreign materials can contaminate the diskette

surface.

DO NOT allow the diskette to be near anything that
might be magnetized. A magnetic field can cause data
loss. Magnetic fields can be found near fluorescent
lights, electronic calculators, dictation equipment, and

especially telephones.

)
b
~
]
[a]

DO NOT expose the diskette to heat greater than
51° C {125° F) or to direct sunlight.

Note: If a diskette has been exposed to temperatures
outside the range of 10° C to 51° C (50° F to 125° F),
keep the diskette at room temperature for approximately
five minutes before inserting it into a diskette drive.
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Functional description

Physical characteristics

60-Hz, single phase ac voltage

¢ Weight: 5.0 kg (11.0 Ib)

« Diskette speed: 360 revolutions per minute
(rpm})

Electrical characteristics

The 5322 supplies all the power needed to
operate the diskette drives:

DC voltage
Maximum
operating
Voltage Tolerance (see note 1) current
+5 Vdc +4.6 Vdc to +5.5 Vdc 0.50A
—5 Vdc —4.6 Vdc to —5.5 Vdc 0.08A
+24 Vdc +22.0 Vdc to 26.4 Vdc 0.50A

Note 1: The voltage tolerances in this chart are for
voltages measured at the power supply A1 card.

566 SY34-0171

Average

operating
Voltage Range current
100 Vac 90—-110 Vac 0.30A
110 Vac 96.5—119 Vac 0.30A
120 Vac 104—-127 Vac 0.30A
127 Vac 111-137 Vac 0.30A
200 Vac 180—220 Vac 0.20A
208 Vac 180—220 Vac 0.20A
220 Vac 193—-238 Vac 0.20A
240 Vac 208—-254 Vac 0.20A
50-Hz, single phase ac voltage

Average

operating
Voltage Range current
100 Vac 90-110 Vac 0.30 A
110 Vac 96.5-119 Vac 0.30A
200 Vac 180220 Vac 0.25A
220 Vac 193—-238 Vac 0.20A
230 Vac 202-249 Vac 0.20A
240 Vac 210—259 Vac 0.20A




Environmental characteristics Specifications

The diskette drives can be operated or stored o Data capacity: The following chart shows
in the following temperatures and humidity the capacity in formatted data bytes for the
ranges: three diskette types.
Temperature Relative Bytes per
Celsius Fahrenheit | humidity sector Diskette 1 | Diskette 2 Diskette 2D
Operated | 15° 15 40.6° | 50° to 105° | 8% to 80% 128 sl M e e C
(power on) 256 284,160 568,320 985,088
Stored 10° t0 51.7° | 50° t0 125° | 8% to 80% 512 303,104 606,208 1,136,640
(power off) 1,024 - - 1,212,416

Functional characteristics

The format of the data on a diskette is
changed when the number of bytes written in a
sector is changed. Diskettes are used with the
following formats:

Data rate: 250,000 bits (31,250 bytes) per
second for FM recordings and 500,000 bits
(62,5600 bytes) per second for MFM
recordings.

Cylinder-to-cylinder seek time: 5

Sectors Bytes per milliseconds, plus 35 milliseconds for the
per track sector head/carriage assembly to stop. The total
FM MFM seek time is the number of cylinders the
6 ~ 128 heads move across multiplied by 5
milliseconds, plus 35 milliseconds settle
15 26 266 time. @
8 15 512 x
_ 3 1024 o Tracks per diskette side: 77 (cylinder 00 is a]
. the label cylinder; cylinders 01 through 74

are for data; cylinders 75 and 76 are
reserved as replacement tracks).
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Frequency modulated (FM) format principles

FM format is a method of recording data on a Read data

diskette surface. The frequency of pulses is

changed (modulated) to represent data. Each clock pulse or 1-bit pulse is recorded on
the diskette surface as a change in magnetic

When no data is present (all O bits), only clock direction (flux) from the bit immediately

puises are present. These pulses occur at a preceding it. As this change in flux passes the

frequency of every 4 microseconds. read/write heads, the current in the read/write
heads changes direction. This change in current

When data is present, the pulse frequency direction is recognized by the attachment as

changes. Each 1-bit pulse is inserted halfway either a clock pulse or a 1-bit pulse. If there is

between adjacent clock pulses so there is no change in the direction of the current

double the pulse frequency. If a O bit is between two adjacent clock pulses, the

recorded, no pulse is between the clock attachment recognizes that a O bit is present.

pulses; therefore, the pulse frequency is not

changed.

The raw data rate in FM format is 250,000 bits
{31,250 bytes) per second.

Voltage change

for clock I | I {__l
T

pulses only

[ ———
—— i —— g—

S

Voltage change

for clock and _I—LJ—I_I—L__[_[_'_I_]—_T_H_I___H_[_

data pulses }i:i: =|i :{ l ii: I I:E

O T O O O O I I T B B

- (l.‘,ll)(llll)(llDCIZl;(!JDC[S(IEDCIZDéIIDéDéDétl)Cll
Resultant bit

pattern recorded L e e prr

on the diskette 1 1 0 1 0 1 0 0 1 0 0 1

The C and D above the line show the clock and data bit times.

The numbers under the line show whether a 1 bit or a O bit is recorded.
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Modified frequency modulated (MFM) format principles (51TD only)

MFM format is another method of recording
data on a diskette surface. The frequency of
pulses is changed {modulated) to represent
data.

With no data present (all O bits), the only
pulses present are clock pulses. These pulses
occur at a frequency of every 2 microseconds.

When data is present, the pulse frequency
changes. Each 1-bit pulse is inserted halfway
between adjacent clock times. The clock pulses
are suppressed, however, so the frequency
remains the same. All clock pulses will be
suppressed unless two O bits (no pulse) occur
next to each other. When this happens, the
clock pulse that would normally occur at the
clock time between the O bits is not
suppressed. (For that particular time, the pulse
frequency changes.)

Therefore, a pulse appears between any
consecutive 0 bits {the clock pulses) and for
each 1 bit.

N
=
I

1

Voltage change

The raw data rate in MFM format is 500,000
bits (62,500 bytes) per second.

MFM format can record twice as much data on
a diskette surface as FM format.

Read data

Each clock pulse or 1 bit is recorded on the
diskette surface as a change in magnetic
direction (flux) from the bit immediately
preceding it. As a change in flux passes the
read/write heads, the current in the read/write
heads changes direction. This change in current
direction is recognized by the attachment as
either a clock pulse or a 1-bit pulse. If there is
no change in the direction of current at data
time, the attachment recognizes that a O bit is
present.

for clock

—
S
e

pulses only

—— — -
—— — . . | e
- — —— -

Voltage change

@
o
S
@
x
2
(]

— i — v ———

for clock and
data pulses

;

(@]
(@]
(@]
(@]
(@]

Resultant bit
pattern recorded

!

:

(@]
O

p— ) —

on the diskette

— —-O———-
= ——— = ——-
(@]
Of=——=g—-—-
Ofecap = ———|—— —— =

1
|
[
D
v
|
1

—‘—-O —-— e
Ol =g ==— —

O-—-U_——_-.—_____-
—i'_-o [ p—
Ope=g = ——

— 0 —
Ol e == ——-

The C and D above the line show the clock and data bit times.

The numbers under the line show whether a 1 bit or a 0 bit is recorded.
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Stepper motor

Stepper motor description

Stepper motor operation

The dc stepper motor consists of a
permanent-magnet rotor and pairs of
two-phase stator windings. The motor is a
sealed unit that has no gears or commutators
and requires no maintenance. Do NOT
disassemble the stepper motor.

When current flows through a pair of stator
windings, a magnetic field that is set up in the
stator poles provides torque to the rotor shaft.
This torque turns the rotor shaft only a part of
a revolution. The direct current in the stator
windings, acting on the permanent-magnet
rotor, then holds the shaft in an electrically
detented position. Shaft rotation is continuous
only if the stepper motor is continuously
pulsed.

You cannot turn the rotor easily turned by hand
with the machine power switched on. When
the power is switched off, you may hear a
clicking sound as you turn the shaft.

570 SY34-0171

For ease of understanding, the motor used in
this example turns 9° per step; the actual
motor turns 1.8° per step.

This simplified stepper motor consists of eight
coil-wound stator poles and a ten-pole
permanent-magnet rotor.

Input A ]
==
—=+==Common source
Stator pole J —
EE— Input A

Stator-pole winding




If the stator is rotated in either direction, the
rotor maintains its detented position and
follows the stator as shown. Both the stator
poles and the rotor are shown rotated 45°
clockwise.

Note: Current flows only in one-half of the
winding at a time. Polarity of the stator poles is
determined by the half of the winding that has
current flow.

When the stepper motor operates, the stator’s
magnetic field is electrically rotated by
switching the current to the next stator
winding. The rotor turns until the closest
opposite-polarity (shaded) magnetic poles are
attracted into alignment. Note that the polarity
of the poles has rotated one position clockwise
from that shown in the first figure. The logic
circuits provide the sequence of phase pulses
that determine the direction of rotation.

In the diskette drive, the stepper motor drive
band is attached to the head/carriage
assembly. As the motor turns, the drive band
moves the head/carriage assembly. A
clockwise movement of the rotor moves the
assembly toward the hub of the diskette.

o
P
o
®
x
@
[a]

Theory of operation 5-71



Theory of operation

Diskette drive operation

To operate the internal diskette drive, insert a
diskette into the diskette drive and close the
diskette latch. With the system power on, the
following occurs (see ““Timing sequence”) in
this chapter.

1. The diskette begins to turn; in
approximately 10 seconds, the diskette
reaches operating speed (360 rpm).

2. Index pulses are sensed every revolution
(166.7 milliseconds) by the LED/PTX. For
the 51TD diskette drive, the type of
diskette inserted is identified on the
diskette sense line. An up level indicates
that a diskette 2 or a diskette 2D has been
inserted; a down level indicates a
diskette 1.

3. To seek to the selected track, access line O
and access line 1 are activated alternately.
The stepper motor turns, moving the
read/write heads across the diskette
surface a distance of one track. The access
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line that is activated at the time the
read/write heads reach the desired track
remains activated as long as the heads
remain at that track. It takes 40
milliseconds for the heads to settle to a
complete stop after a seek operation.
Therefore, data is not valid for at least 40
milliseconds after a seek operation.

A head load command can be issued
before or during a seek operation to
activate the head load solenoid. Because of
head settling time, the read or write
operation cannot begin until 80
milliseconds after a head load operation, or
until 40 milliseconds after a seek operation.

To reduce the wear on the diskette and the
read/write heads, the heads are unloaded
after the read/write operation if another
command is not issued by the computer
within two revolutions of the diskette.



Timing sequence

This timing sequence shows a typical seek
operation from cylinder 00 to cylinder 05.
Cylinder 05 is the cylinder that is to be read
from or written to.

—{— 166.7 ms —]
— ‘O——1.5msto3.0ms |

Index I‘L iy l_‘

Head engaged —

} 80 ms minimum I

! l——l——l 40 ms minimum -——--
)
|

X |
| u
Access 0 —_—.—
L |
|
()

Read/write operation y X
t— t

—_—

!ili__‘il—
.
i
]

|
|

Access 1

1121314

|
I
I
0 |
1

i
[2]2 1]

)
&
=
)
X
o=
a]

Cylinder 0 —’H’ﬂ’-‘l"{’_ﬂ Cylinder b ———
—’I "— 5 ms cylinder-to-cylinder seek time

Note: Seeking and head loading are not timed to the index.
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Diskette drive operation (continued)

Mechanical sequence

The mechanical sequence is shown for the
51TD drive, which has two read/write heads.
The operation of the 31SD is the same, except
that the 31SD has a pressure pad instead of
the second read/write head.

31SD Head/carriage 3 51TD Head/carriage
assembly assembly

1. The diskette is ready to be inserted.

Head load Read/write
solenoid  heads Drive hub  PTX Diskette

Bail Collet LED Diskette latch

2. The operator inserts the diskette into the
diskette guide and closes the diskette latch.
The collet is clamped (the read/write heads
are now much closer to the diskette).

/I/’/ —/ //

Ve

i il
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3. The head load solenoid is activated and the
cable pulls the head load bail, thereby
loading the read/write heads. The heads
now touch the surface of the diskette.

v

e

e il =T ]

N
N\

~

4. The read/write operation takes place. The
heads are moved to the desired cylinder on
the diskette by activating the two stepper
motor access lines in a specific sequence.

5. The heads are released (the solenoid is
de-activated).
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@
=7
0,
a]

6. The operator opens the diskette latch and
removes the diskette from the diskette
drive.
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Diskette attachment

Diskette attachment card

The diskette attachment is packaged on one
card. This 2-drive diskette attachment card
plugs into the diskette attachment card slot in
the 5322 planar board.

attachment accepts access, read, and write
commands from the 5322 and activates the
proper control lines to the diskette drive. The
attachment assembles the sense information
and data and sends them back to the 5322.

The diskette attachment provides an interface
between the 5322 and the diskette drives. The

Bidirectional Programmable MPu __Drives 1,2,3,4 current enabled
buffer interface controller
Index pulses {through latches)
Index/data gates
. 4 —
Address e Drives 3,4 access Drivers Read/write info.
resses .
decode Access/ Drives 3,4 Access, head info.
Address head
bits controls| head engage
Drives 1,2 head engage
J Read/write drive 4 |
Access/ | Drives 1,2 access
head Read/write drives 1,2
TR Read/write drive 3
Drive attached info. Reset
= . Sense Control
Dtives 1,2,3,4 diskette sense register register . .
X Diagnostic
Selected index info.
VFO in sync MFM

l

Selected file data
. Data FDC
?ZV;SA Drives 1,2,3,4 file data control i
file data )
D3 _l Write gate DIPG info.
separator dard clock Data
Standard data__ Dat: | | Window -
Data window SOl
Write dota
L
Diagnostic
Write wrap
MEO Charge data Write gate -
pump Driver -
Drives 1,2,3,4
write gates
p—
Write Drives 1,2,3.4
_ protection |erate gates
Diskette attachment card data flow
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Diskette drive-control card

The diskette drive control card, mounted on the The following figures show the differences
diskette drive, is connected to the diskette between the 31SD and 51TD diskette drive
attachment card with the diskette attachment control card circuits.

cable. The dc voltages (+5, -5, and +24 volts)
and ground are supplied by the 5322 power
supply. These four wires are tied to the
attachment cable, and are connected to the
power supply A1 card.

Diskette drive control card circuit (31SD)

Fladtiver e Hpd Whibe
Center Lep read/wrile head Grpent Haad 0
M‘ i o) i, Readfwrilg
Erima hawt Flmy
pare
Notes:
1. A jumper from ground to
disable stepper motor over-
rides any input access lines.
A E Y This is used in making head/
G stepper motor adjustments.
2. The variable frequency
T™eoa 5 Vac . .
S s LIERNLi i o oscillator (VFO) is packaged
TPOOY TR0 . .
insi ks 08 3y 0 80 Imos P - in the diskette attachment
i i 14y w0 mma { - H e card. The VFO separates data
Select -
loglc ] and clock pulses.
+Eram gty 809 ., 1/0 B3 iTPGOZ I { é L:;m' w
¥ +5 Vde TRAMPL  OF it gaenrs  read B TPFOZ =
I %)
EX
|2
AWriaie e enatited 06 . 10 BO6 +Write/erase enabled ] [a]
oFily dpa ao!: 10 007
110 A02 TPEOA
Ground ADYAIE L, Alg I TPEOT
‘Tr‘ TPLED 01 LED volisge
I LED B0 }\ 801 O LED salrsge Miach

TEO0)
-5 e AD L, 10 AO1 [a=H)
Ll =
+5 Ve 00) o 110 01 TPE0d :::“' 2150

(+1]
~ i N0
Diskette Hhritdes BOA 110 BO4 I I PTX AD) o, ADY D1 PTX ack w0 LED
autachmans s al » L)
card
PIXADY , 401 D1 PTX reiwn  venow

LED ADI , ADI D1 LED prowns ey
<€

+Crisha bl wnse B0 ., 110 DO
N L
— Deiatile
weppel
misfie
EhE] rnmt fsen naie 11 wg - Ground
*Ascen O B0, O B0 I
¥

{ TeHoa SM AGE ., ADE Stecoe maiw MEQ Yaslow
A +—on <€
TPCO1 PR —
+Ageesn | 810 ., 10 010 i Presws MG motar
» l':‘ I TPHO3 P 3

al SMADS .. ATS Sienper matgs ME:)
o e
Acoenn
degote Pracrive MCT 7
logic 1 — T TPHO2 54 ADH . ADA Stegoer matar MG-2  Orangr
A I 0
Predivve e
{ R l 1 [ TrAOY SM A03 ,, AL Birginer moter MED Bius
Py I — i
"
124 Ve 603, It 803 1 B ADT o ADI Biapes irorar cammon  Blsck
= Ild o

A0 Head hosd salesaid

0L AS3
1 200A03
Wimite
P b
TPEO2 TPHLD Solanaid
Hiaad taad

+Head ergige 81, UOEIE t ey | i SOL ADY . AD4 ~Hesd losd Black

7 108} A
laps roie 71 |

Camt potitinn Card povition

H Conneeior pow1ien Covneatae il ion
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Diskette drive control card (continued)

Diskette drive control card circuit (51TD)

Readjwrite head 0

Wil

o
Conitee Lo st vt 18 hetied O i1} Head 0
[ read/write
e o e Pitand © Blwck. 'y )
Erae boat O Yallow :
[ Head O
Crine Bood © Aed 4 3 erase
Cahle shield head 0 ‘r’
Catike shywtd head 1 Notes:
head 1 et H
DT ;L = 1. A jumper from ground to
rane haod 1 Velkir | i 1e l.-.‘. .
Pheitov 1 himt 1 ek ;) disable stepper motor over-
T . . 0
" remliner -l | ]
ik L, Heea § rides any input access lines.
FaamiArie .} Wi i1 read winle
esmtfwnite "y ) . a . .
= This is used in making
[ oes Gl 85,8 10 L2 JIikY:  Head connector IHCR) ] stepper motor adjustments.
TPETD TPCT1 .
2. The variable frequency
— Svde oscillator (VFO)} is packaged
Wrile it BI7‘\I.L!I'IIT Df
o read . -
1Pz TpCo3 e in the diskette attachment
i 1k 808 1/0 BOB p THAO03 ¥
Rk e
Tpa0a ey card. The VFO separates
*Wiiie gara ai 4 VO nis [
"
& Teaoy | Steet data and clock pulses.
+Select haind | ATV LD BT I fogi
FPADE. 4 TPAMP2
+Eiann wate 809 | 1/0 BO9 I i
ELd
TPDO2 i TRAMPT CE fmyt poiitt
SEAveh Biipd 816 \\ /O 816 I I
- Dats ilegite
e ety et Bt 10 BN Wren iurane wralited
G
<Fibe @it BO7 ,, 163 HEY
"o A0z TPAGS TPLD2 02 LED volt
BgE
Qe A18 t 1 LED ALYy, A03 D2 LED saliise [
e AO‘?AIB}\ 4o AAN I e
=  TPBO2 TPLD1 T L LED valisge LED A6 ,, A06 D1 LED voltage i
TPCO3 p—aM AN *r
5 vdc 4014, VO ADY o1 TPEO7
. 5 TPEO! PTX
£ Ve 801 4 1O 801 L T, o :)EID
Diskerte “twies B4 . O HEA PN AO1 . AOI O1PTX [ o
attachment i LLd
®
l PTX AGJ)‘ A0J D1 PTX return Wiy
D2 LED WS ., A0S D1 LED genandd Hel
PTX ol
TPFO1 FEX A0S AD5 D2 PTX Mok
¥
+liniatie senm OS5 ., 1/O BOS oz
o PTX 02
-Diniatre PTX AO4 ,, ADA D2PTX imturn  yillon LeD
<€
eppet LED AQ1 ,, AQ1 D2 LED grownd  Fed
matns <€
TPCOH1  THAQS I fsaa pate 11 o = Gwund
en? 810 yp o e I . L { Teaos AN A, AOR Stesw motor MC O Yetlow
oot = i : Stepon
Access 1 B 1 ratoe
+Accoss 13 N o N1 — I TPAOZ 541 AD5 ., AOS Stepper moror MC: 1 And
L] 1 I w
Agzan e
degate
Togic NI~ I s S0 ADE ., ADA Supoe motor MC2 Oeangt
=
e
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+Head enasge 615, 1/0 B1S o SOL ADA ., ADA White
ria 1 o — -
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Signal lines

The following is a description of the signal
lines between the diskette attachment card and
the diskette drive control card. The direction of
each signal is also given.

Write data (output from the attachment).
For each change of the ‘write data’ signal, the
current switches in the read/write head. This
current switching records the data on the
diskette.

+Inner tracks (output from the
attachment). On a write operation beyond
the middle cylinders, this line is used to reduce
the amount of recording current. On a read
operation beyond the middle cylinders, this line
is used to compensate for bit shifting. The
‘+inner tracks’ line is active from track 43
through track 76.

+Write gate (output from the
attachment). The ‘write gate’ line activates
the write circuits and de-activates the read
circuits for a write operation.

+Select head 1 (output from the
attachment-51TD). When this line is active,
head 1 is selected. When it is inactive, head 0
is selected.

+Erase gate (output from the
attachment). The ‘erase gate’ line activates
the erase circuits during a write operation to
erase the edges of the track just recorded. This
erasing prevents crosstalk between tracks
during later read operations.

+Switch filter (output from the
attachment-51TD). The ‘switch filter’ line is
used, beyond cylinder 60, with the ‘inner
tracks’ line to further compensate for bit
shifting for MFM encoding. This line is used
only during a read operation.

+Write/erase enabled (input to the
attachment). When this line is active,
current is present in the write/erase windings
of the diskette drive. This line is used by the
attachment for error detection.

File data (input to the attachment). The
‘file data’ line is a series of clock and data
pulses that represents the data read from the
diskette surface. The VFO circuits separate the
clock pulses from the data pulses.

+Index (input to the attachment). This
line indicates the start of a track. This 1.5 to
3.0-millisecond pulse occurs every 166.7
milliseconds.

Diskette sense (input to the
attachment-31SD). This line is tied to
ground to always indicate a diskette 1.

Diskette sense (input to the
attachment-51TD). An active level on this
line indicates that a diskette 2 or 2D is being
used. This line is not activated by a diskette 1.

+Access lines 0 and 1 (output from the
attachment). The read/write heads are
moved from one cylinder to the next by
sequentially activating the access lines.

As shown in the following chart, the sequence
for activating the access lines is repeated every
four cylinders. The drive control card decodes
‘access 0’ and ‘access 1’ into four motor
control (MC) pulses (MC-0 through MC-3} for
the four stepper motor poles. Refer also to the
diskette drive control card circuit for the
representation of MC-0 through MC-3.

)
2
=
)
&7
&
(a]

Cylinder | In— <+—— Out
location 012345 -40 --74 7576
AccessO [ 100110 1 0 1 1
Access 1 10011 1 0 0 1
MC-0 100110 1 0o 1 1
MC-1 110011 1 0 0 1
MC-2 011001 0 1 0 0
MC-3 001100 0 1 1 0

+Head engage (output from the
attachment). When this line is active, it
loads the read/write heads.
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Read/write principles

FM encoding

The data bits are written 4 microseconds apart.

They are recorded on the diskette as follows:

Data bit Recorded as:

to be Clock Data
recorded bit bit

1 1 1

0 1 0

Data bits 0101 appear as follows:

cC o 1

AU

el ST 7

Data bit
No data bit
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Read data. ‘Read data’ is the encoded read
head signal (FM or MFM) that can be observed
at TPAMP1 and TPAMP2 on the diskette drive
control card.

Typical measurements for FM encoding are:
125 kHz: 120 to 300 mV (all O's)
250 kHz: 100 to 250 mV (all 1's)

The voltage is higher at the outer tracks
because of the higher track speeds and lower
bit density.

An all 0's pattern has a higher voltage
amplitude and it is half the frequency of an all
1’'s pattern.

File data. The ‘file data’ signal is a series of
clock and data pulses that represent the read
data. These pulses can be observed at TPGO1
(31SD) or TPHO1 (51TD) on the diskette drive
control card. These pulses are from 150 to 500
nanoseconds long. The VFO circuits (on the
diskette attachment card) separate the clock
pulses from the data pulses.



Read data: FM encoded

Read head signal at TPAMP1 and TPAMP2 on the
diskette drive control card

One record
0.05 V/cm
ID field i j—
] J Beginning of data
A It FI—
/ \\\\2.0 ms/cm
/ ™~
/ ™~
/ -
/ ~ ~
S~

Scope setup

Note: Use a Tektronix 453, 454, or similar

oscifloscope with x10 probes.

Channel A sweep mode
Channel A level
Channel A coupling
Channel A slope
Channel A source
Trigger

Mode

Channel 1 volts/division
Channel 2 volts/division
Channel 1 input
Channel 2 input

Invert

Times per division
Connect channel 1 to
Connect channel 2 to
Connect trigger to

Normal

+

DC

+

External
Normal
Add

0.05 V/ecm
0.05 V/cm
AC

AC

Pull out

2 ms/cm
TPAMP1
TPAMP2
+Index test pin

RN \ f
0.05 V/em p Q! '.",A, AW ' ,‘\\
| fyifi \ \
il Iy
10 us/cm
File data signal at TPHO1 {51TD) or TPGO1
(31SD) on the diskette drive control card
Example: 01010
C 0 C 1 c 4] 1 c 0 C
0.2V/cml\] A p { 11]_\] F}F
2.0 us/cm

Observe: The amplitude of the read signal
should be between 6.5 to 560 mV,

Scope setup

Note: Use a Tektronix 453, 454, or similar

oscilloscope with x10 probes.

Channel A sweep mode
Channel A level
Channel A coupling
Channel A slope
Channel A source
Trigger

Mode

Channel 1 volts/division
Channel 1 input

Times per division
Connect channel 1 to

Normal

+

DC

+

Internal
Normal
Channel 1
0.2 V/em
DC

2 us/cm
+File data

Observe: Clock pulses every 4 us.
Pulse duration should be between
100 and 500 ns. Puise amplitude
should be between 2.4 and 4.2 volts.
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Read/write principles (continued)

MFM encoding (51TD only)

The constant clock pulse is removed. A clock
bit is recorded only when a 0 (no-data bit) is
followed by another Q. Therefore, the time
between data bits is only 2 microseconds.
Either a data bit for a 1 or a no-data bit for a 0
is recorded in this 2-microsecond period. They
are recorded on the diskette as follows:

Data bit Recorded as:

to be Clock Data
recorded bit bit

1 0 1

0 (X) 0

Note: (X) is a O bit if the preceding bit is a 0
bit, or a 1 bit if the preceding bit is a 1 bit.

Data bits 10110011 appear as follows:

n

Data bit

1 0 0cCco

L

—>| 2us|<-

H
\/

No data bit
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Read data. ‘Read data’ is the encoded read
head signal that can be observed at TPAMP1
and TPAMP2 on the diskette drive control card.

Typical measurements for MFM encoding are:

125 kHz: 120 to 300 mV (alternating O’s and
1's)

250 kHz: 100 to 250 mV (all O's or all 1's)

For MFM, an alternating O's and 1’s pattern has
a higher voltage amplitude and is half the
frequency of an all O's or an all 1's pattern.

File data. The ‘file data’ signal is a series of
clock and data pulses that represent the read
data. These pulses can be observed at TPGO1
{31SD) or TPHO1 (61TD). These pulses are
from 150 to 500 nanoseconds long. The VFO
circuits {(on the diskette attachment card)
separate the clock pulses from the data pulses.



Read data: MFM encoded (51TD only)

Read head signal at TPAMP1 and TPAMP2 on the
diskette drive control card

|

One record

0.05 V/cm

L r AL L Ll ] r
ID field  Beginning of data field
H 1 1 1 ! t 1
/ T~ ~ 2.0 ms/em
/ ~—
/ T~
/ ~<
/ ™~
7 One record ~ -
1D field Data field

0.05 V/cm

— T il
Gap Sync - Gap __ Sync
Address
I !
200.0 us/cm

MFM file data at TPHO1 (51TD only) on
the diskette drive control card
Example: 0101111001

Scope setup

Note: Use a Tektronix 4563, 454, or similar
oscilloscope with x10 probes.

Channel A sweep mode Normal
Channel A level +
Channel A coupling BC
Channel A slope +
Channel A source External
Trigger Normal
Mode Add
Channel 1 volts/division 0.05 V/em
Channel 2 volts/division 0.05 V/cm
Channel 1 input AC
Channel 2 input AC
Invert Pull out
Times per division 2 ms/em
Connect channel 1 to TPAMP1
Connect channel 2 to TPAMP2
Connect trigger to +Index test pin

Observe: The amplitude of the read signal
should be between 6.5 to 560 mV.

Scope setup

Note: Use a Tektronix 453, 454, or similar
oscilloscope with x10 probes.

Channel A sweep mode Normal
Channel A level +
Channel A coupling DC
Channel A slope +
Channel A source External
Trigger Normal
Mode Channel 1
Channel 1 volts/division 0.2 V/ecm
Channel 1 input DC
Times per division 2 us/cm
Connect channel 1 to +File data
Connect trigger to +index test pin

C 0 C 1 c o c (o] 0 C
™ o M
0.2 V/cm hi i,rl ‘r \T ‘T \l
2.0 us/cm

Observe: Clock or data pulses every 2 to 4 us.

Pulse duration should be between
100 and 500 ns. Pulse amplitude

should be between 2.4 and 4.2 volts.
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Appendix A. Parts catalog
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How to use a parts catalog A-2
Parts catalog structure A-2
Visual index | A-7
Visual index Il A-8
Visual index Il A-9
Figure 1. Final assembly A-10
Figure 2. Electro/mechanical sub-assembly A-12
Figure 3. Attachment features A-16
Figure 4. Diskette drive assembly, model 1 A-18
Figure 4A. Diskette drive assembly, model 2 A-20
Figure 5. Spindle, carriage and pulley assembly A-22
Figure 6. Diskette guide and clamping assembly A-24
Figure 7. Motor, capacitor and actuator assembly A-26
Figure 8. Fan and plenum assembly A-28
Figure 9. Keyboard assembly A-30
Figure 10. Power supply assembly (73 W 60 Hz, U.S.) A-32
Figure 11. Power supply assembly (73 W 60 Hz, GBG/I) A-34
Figure 12. Power supply assembly (73 W 50 Hz, GBG/I) A-36
Figure 13. Cable assemblies with component parts A-38
Numerical index A-42
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Parts catalog

How to use a parts catalog

Parts catalog structure

To find parts quickly, you should have a general understanding of the three major sections of this catalog:
Visual Index (machine assembly illustrations and page locations within the Catalog Section)
Catalog Section (assembly illustrations with accompanying parts lists)

Numerical Index (parts listed in numerical order with cross-references to applicable figure numbers within the
Catalog Section)
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n VISUAL INDEX

This is a starting point for locating a part in the Catalog Section

o[ ]
@[ 1
o[ J

e Assembly Name
® Figure Number
¢ Page Number

Note. If assembly name is known, locate page
reference in catalog ‘’Contents.”

llustrated
Machine Parts

ﬂ

Machine Unit

Parts Catalog
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Parts catalog

How to use a parts catalog (continued)

CATALOG SECTION (ilustrated parts breakdown)

Circled index number indicates that the item is
) E%? gﬁgm broken down within the parts list
Higher assembly reference EEEESS————————crr |G 1
SHEET 1

Q

Lower assembly reference \ Cz?
SEE FIG, 13
|

Index numbers corresponding to parts list Bee—12
accompanying each figure

\__——"\

7

\
0

Circled letter with arrow is a key to an Q
~
~

~

assembly that cannot be seen because of the >
perspective of the figure. The assembly is ®\g |~

shown separately (“View A"")

Machine parts illustrations EEEEEEEE—————

Circled letter indicates that part is shown
separately and broken down within detail
drawing (*Detail C”')

40
41

Stacked index numbers show part and attaching IEEEEES——— | 42

hardware 43

Double lined detail box show parts related to I —————— Q

level and/or feature different from basic model

b

Detail Mod D3

@@ﬂ
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CATALOG SECTION (parts lists)

POWFR SUPPLY

FIGURE- PART UNITS

INDEX NUMBER PER DESCRIPTION

NUMBER ASM. ' 1 2 3 4

-1 5892356_n REF POWER SUPPLY ASM,NO.1- 110V 50 AND 60 HZ
5892858 REF POWER SUPPLY ASM,NO.1- 208V SO AND 60 HZ
1553193 n REF POWER SUPPLY ASM,NC.1 AND 3- 60 HI LV

1553194 REF POWER SUPPLY ASM,NO.1 AND 3- 60 HZI HV
1553195 NP—ﬂ REF POWER SUPPLY ASM,NO.1 AND 3- S50 HZ LV

1553196 NP REF | POWER SUPPLY ASM,NO.1 AND 3- 50 HI HV
1631389 REF | PNR SPLY ASM,NO.1 AND 3-50 HZ LV-UK ONLY
1631390 B‘ REF | PWR SPLY ASM,NO.1 AND 3-50 HZ HV-UK ONLY
FOR NEXT HIGHER ASM SEE LIST 2-21 AND 23
\ AND FOR [LLUSTRATION FIG. 3
-1 noun.—-n 1 N LABEL
- 2 | s45T62 1 | » LABEL
- 3 |5891299 1 | . cover
- & "co_m--—E 4 | . SCREW,MACH BIND HD B-32 NC-2A X .250 LG
- 5 |1832338 1 | . FUSE,TA-USED ON 208V POWER SUPPLY NC. 1
NO FUSE REQUIRED ON 110V POWER SUPPLY
- & | s12137 1 | « FUSE,SA-USED ON 110V POWER SUPPLY NC. 1
- 6 (1632334 1 | . FUSE,7A~USFD ON 208V POWER SUPPLY NO. 1
- 7 |s130278 uu—ﬂ 1 | . LABEL-USED ON 208V POWER SUPPLY NO. 1
- 8 |S5130277 1' | « LABEL-USED CN 110V POWER SUPPLY NC. 1
- 8 5130278 1 | « LAREL-USED ON 208V POMER SUPPLY NO. 1
- 9 |1553738 1 | . POWER INPUT ASM
FOR DETATL BREAKDOWN SE€ LIST 4
- 10 | s8207 AR | . SCREW,MACH BIND HD 8-32 NC-2A X .250 LG ATT pr—ﬂ
- 11 |5130276 1 | . BRACKET
- 12 58207 3 | . SCREW,MACH BIND WD 8-32 NC-2A X .250 LG » ATT PT
- 13 |2546652 5 | .« TIE,CABLE
- 14 | 2100264 2 | o RELYEF, CABLE STRAIN
- 15 55901 3 | . WASHER,LOCK EXT T .176D14A
- 16 58207 3 | . SCREW,MACH BIND HD 8-32 NC-2A X .250 LG
ITEM MEANING
Similar Assemblies Two assemblies having majority of identical parts are broken down on
same list (common parts have same index number).
n NP Nonprocurable — parts not available separately; order next higher
assembly.
indenture Shows the relationship of a part to its next higher assembly. For example:
Indenture
1234

MAIN ASSEMBLY

e Detail parts of main assembly
Assembly within main assembly

e Detail part of one-dot assembly

e Assembly within one-dot assembly
e o Detail parts of two-dot assembly

NO NO. No number — order detaif parts separately.

“COMM™’ Commercial hardware — order from commercial hardware source, not
1BM.

NR Not recommended — not recommended for field replacement; order next
higher assembly.

B B a|

REF Reference — see complete assembly on a previous drawing for parts
quantities.

ATTPT Attaching parts — used to attach two-dot assembly to one-dot assembly.
They are listed following part to be attached.

AR As required — use quantity as required.
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How to use a parts catalog (continued)

NUMERICAL INDEX

Part numbers in
numerical order

NUMERICAL INDEX

The numerical index follows the catalog section. Use it to locate a part when you know
the part number only. The index lists part numbers in numerical order along with all
applicable figures and parts lists.

References to figure, parts list,
and part index number

— 1 1
PART LIST AND PART LIST AND PART LIST AND PART LIST AND
NO. INDEX NO. NO. INDEX NO. NO. INDEX NO. ND. INDEX NO.

453 6 - 717 G935-CONT 12 - & 10170-CONT 8 - 18 25627 6 - 17
6 - 83 1w -127 9 - a1 8 - 15
6 - 93 1w -132 9 - B4 15 - 93
455 11 - N 15 - 77 10 - 42 15A- 75
845 1 - 09 15 - 81 1 - 2 24 - 8
2032 7- 8 15 - 85 1 - 9 25891 2 - 49
3550 1- 28 15A- 66 13 - 1 2 =101
1 - 55 15A- 70 19 - 18 26380 1w =110
ORDERING PARTS
Refer to the Catalog Section when ordering parts. The example shown here should help
guide you through a typical situation.
FIGURE- PART UNITS
INDEX NUGEER PER DESCRIPTION
NUMBER ASM. | 1 2 3 4
5 - 5891860 REF | PONER SUPPLY,NO. 3,60 HZ
- 5892846 REF | POWER SUPPLY,ND. 3,50 HZ
- 1631386 REF | POWER SUPPLY NC. 3,50 HS-UK ONLY
FOR NEXT HIGHER ASM SEE LIST 2-25
ANT FOR [LLUSTRATION FIG. 5
- 1 | 475124 1 | . CLAMP, CAPACTTCR
- 2 58207 2 | . SCREW,MACH BIND HD 8-232 NC-2A X .250 LG ATT PY
- 3 [5252807 1 | « CAPACITCR,C3
- 4 | 526378 2 | . car
- 5 [2701001 1 | . TRANSFCRMER,60HZ
- 5 [2701011 1 | « TRANSFCRMER,50HZ
- S |5130347 1 |« TRANSFORMER,5C HZ-UK ONLY
- 6 | 236849 4 | + SCREW, MACH RIND HD 10-22 X .250LG ATT PY
- 7 56079 1 | . WASHER,LOCK EXT T .204I10 .4100D ATT PT
- B | 351227 1 | « « SHIELD
- 9 10170 2 | . o SCREW,MACH-BIND HD 6-32 X 1/4 LG ATT PT
- 10 | 322766 1 | « . TERMINAL BOARD- 8 DAL SCREW TERMINAL

A-6

SY34-0171

If, for example, you need the power supply, no. 3, 60 HZ, order part number 5891860
“(all one-dot items will also be received). See the explanation of the Catalog Section
for information on how the leading dots are used in the parts listings. If you need the
transformer, 50 HZ-UK only, order part number 5130347 E (all two-dot items will also
be received). Each part may also be ordered separately except in the following cases:

e Many detail parts are unavailable if they are part of an inseparable assembly or if they
are part of an assembly that is ordered as a unit. In such cases they are noted
*Assembly components are not replaceable.”

e Parts found on purchased assemblies may not have IBM part numbers. These parts are
noted “Assembly components not available.”

In either case, order the assembly rather than the detail parts.
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Figure 1. Final assembly

Al 3

[SEE FIG. 4 AND 4

FIGURE 1. FINAL ASSEMBLY. SEE LIST 1.
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FIGURE- SR UNITS
INDEX OIS PER DESCRIPTION
NUMBER ASM. | 1 2 3 4
o= NO NO. NP REF | FINAL ASH
FOR ILLUSTBATICN SEE FIGURE 1
-1 6838221 1 | . COVER ASM,TOP
- 12 4468955 1 | . LOGO,MACHINE TYPE
- 2 9355349 2 | . SCRTW
- 3 NO NO. REF | . TCISKETTE DRIVE ASM,MODEL 1
' FOR DETAIL BREAKTCWN SEE FIGURE 4
- 3 NO NO. REF | . DISKETTE DRIVE ASHM,MODEL 2
FOR DETAIL BEFAKLCWN SEF FIGURE 42
-y €843262 3 | . SCREW,SHOULDER ATT BT
- = 1621509 1 | . SCREW,SOCKET HL- M4 X 8 LG ATT PT
- € 6842373 1 | . BRACKET,SINGLE DISKEITE MOUNTING
l MODEL 1 ONIY
- 7 | 7362385 3 | . SCREW,THD FORM HEX WSHR HD- M4 X 8 LG ATT PT
- 8 6838235 1 | . INSERT,PLUG BFZFI TISKETTE DRIVE
I MODEL 1 ONLY
- 9 | 684147 | 2 | . MOUNTING PIATE,BEZEL INSERT ATT PT
-1 2451197 2 | . SCREW,THD FORM BEX WSHR HD- 6-19 X .312L ATT BT
-1 6841479 1 | . COVER AS4,EKFYBCAEFD
=1 (12 1621511 2 | . SCREW ATT PT
- 13 €837718 1 | . MONITOR ASM,50/60 AZ LOW VOLTAGE-U.S.
- 13 2026474 1 | . MONITOR ASM,5"/6" BZ LOW VOLTAGE-GBG/I
- 14 1621190 2 | . SCREW,MACH PAN HD- M4 X 8 LG ATT PT
- 15 6846850 2 | . WASHER,CRT MOUNTING ATT PT
- 18 683823€ 1 | . . KNCB,MONITOR BEIGHTNESS
- 17 6841539 1 |. . CLIP,FASTENEF ATT BT
- 18 4499223 1 | . . LABFL,17,000V, ALL LANGUAGES
- 19 | 4499224 1 |. . LABEL,FUSE, ALL LANGUAGES
- 20 6837731 1 | . TI®CTRO/MFCHANICAL SUE-ASH
| 1207 60 HZ-U.S.
- 20 | 6837732 | 1 | . FLECTRO/MECHANICAL SUEB-ASH
120V €N HZ-GBG,I AND CANADA
- 20 6838295 1 | . EIECTRO/MECHANICAL SUE-ASM
| 10N-240Y 6" HZ-GBG/I NOT CANADA
- 20 6838294 1 | . TLECTRO/MECHANICAL SUB-ASH
100-240Y 57 HZ-GBG/I NOT CANADA
- 21 NO NO. 1 | . PIANAR BOAED
FOR ATTACHMENT FEATURES SEE PIGURE 3
- 22 2632773 1 | « CLIE ATT PT
- 23 6841570 REF | . STIFFENER ASHM
- 24 1621510 2 | . SCREW ATT PT
- 25 | 6838220 1 | . COVER ASM,REAR
- 26 6838213 1 | . FAN ANT PIENUM ASHM
FOR DETATL BREAKDOWN SEE FIGURE 8
- 26a 4499218 1 | . 1ABFI,HAZARDCUS AFEA, ALL LANGUAGES
- 27 1621197 2 | . SCREW,YACH PAN HD- M4 X 6 IG ATT PT
- 28 5759502 1 | . . JUMPER
- 29 7362385 1 | . . SCREW,THD FORM HFX WSHEK HD- M4 X 8 IG ATT BT
- 30 1622346 1 | . . WASHER,ICCK ¥XT T- 4.3 ITL X 8 0D ATT PT
- 31 111264 1 | . FUSE,CRT
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Figure 2. Electro/ mechanical sub-assembly

\-.\ ;
10
[SEE FIG'S. 10, 11,N _ =
. o A

FIGURE 2. ELECTRO/MECHANICAL SUB-ASSEMBLY. SHEET 1 OF 2. INDEX NOS. 1-11A. SEE LIST 2.
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FIGURE- T UNITS
INDEX NUMBER PER DESCRIPTION
NUMBER ASM. | 1 2 3 4
2 ¥O NO. ELSCTFRO/NECHANICAL SUE-ASH REF
FOR ILLUSTHRATICN SEE FIGURE 2
- 1 6841115 1 | . SHIEID,MONITCR
- 2 7362385 2 | . SCRE4,THD FORM HEX WSHR HD- M4 X 8 IG ATT BT
- 3 2451224 3 | . SCREW,THD FORN HFX WSHR HI~ 8-16 X 7/16L ATT PT
- 4 6844699 1 | . RECEPTACLE,CLIE-CN
- 5 6838225 3 | . CLIP,RPAR CCVEE
- 6 2451224 3 | . SCREW,THD FORM HEX WSHR HD- 8-16 X 7/16L ATT PT
- 6A 6838224 4 | . FCOTPAD
- 7 1621510 1 | . SCREW
- 8 6838288 3 | . DETENT
- 9 2451197 3 | . SCREW,THD FORM HEX WSHR HD- 6-19 ¥ .312L ATT PT
- 10 6838279 1 | . PCWER SUPELY ASM,73 W 60 HZ-U.S.
FOR DETAIL BREAKDCHWN SEE FIGURE 10
- 10 6838280 1 | . POWFR SUPPIY ASM,73 W 60 BZ-GEG/I
FOR DETAIL BREAKDCWN SEE FIGURE 11
- 10 6838281 1 | . POWFR SUPELY aSM,73 W 50 HZ-GEG/I
FOR DETAIL BREARDOWN SEE FIGURE 12
-1 1621510 2 | . SCREW ATT PT
- 112 6838234 1 | . POWEE CORD,1.8 M (€ FT)-U.S.
- 112 68410461 1 | . POWER CCRL,2.4 ¥ (€ ¥T)-U.S.
- 112 6841720 1 | . POWEF CORD,AUSTRIA,FINLAND, GERMANY,
NETHERLAND,NOEWAY,SPAIN,SWEDEN
- 11 6841722 1 | . POWRE CORD,SWITZERLANT
- 112 6841724 1 | . POWER CORD,BELGIUM,FRANCE
- 1M 6841726 1 | . POWER CORL,UR
- 112 6841728 1 | . POWER CORD,AUSTRALIA,ARGENTINA,
COLUMEIA,VENEZUL2
- 112 6841730 1 | . POWER CORL,ITAIY
- 112 6841732 1 | . POWEF CORD,D®NFAEK
- 112 6842371 1 | . POWER CORD,GBG,I Sf HZ,NO P1UG
- 11 5642989 1 | . POWPR CORL,GBG/I 60 HZ,NO PIUG
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Figure 2. Electro/ mechanical sub-assembly (continued)

18|SEE FIG. 9

FIGURE 2. ELECTRO/MECHANICAL SUB-ASSEMBLY. SHEET 2 OF 2. INDEX NOS. 12-46. SEE LIST 2.
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FIGURE- PART UNITS
INDEX NUMBER PER DESCRIPTION
NUMBER ASM. 12 34
2 - 12 6838219 1 . PANEL ASM,FRONT
- 13 5552875 11 . SCREW,THD FCRM HEX WSHR HT- 8-16 X 9/16L ATT PT
- 14 6841071 1 . BEZEI,DISKETTE DRIVE
- 15 6841569 1 . BEZEL ASM,MCNITCE
- 16 848865 7 « CLIP
= M 6841119 1 . NAWEEIATE
- 18 NO NO. REF « KEYEORRD ASHM
FOK PART NUMBEF SEE PIGURE 9
- 19 6838218 1 . LOWER STROCTURE ASH
- 20 1608441 2 . INSEET,SECURITY
U.S./CRANADA
- 20 6841964 2 . INSRRT,SECURITY
GBG/I
- 21 6840705 1 « RETAINER,RH
- 22 2451224 3 . SCREW,THD FORM HEX WSHR HD- 8-16 X 7/161 ATT PT
- 23 6840706 1 . RETAINER, IR
- 24 2451224 3 . SCREW,THD FORM HEX WSHR HD- 8-16 X 7/16L ATT PT
- 25 6840704 1 . RETAINER,CENTEF
- 26 2451224 2 . SCREW,THD FORM HEX WSHR HD- 8-16 X 7/16L ATT PT
- 27 6840710 2 . STANDOFF
- 28 6841570 1 . STIFFENER ASHM
= 29 1621510 2 - SCREW ATT PT
- 30 6840707 2 « PLATE,BLANK
- 3 esueuus 2 . SCREW ATT PT
- 32 68407N3 1 « SUPPORT ASHM
- 33 2451224 6 . SCREW,THD FORM HEX WSHR HL- 8-16 X 7/16L ATT PT
- 34 1621190 2 . SCREW,MACH PAN HD- M4 X 8 IG ATT PT
35 2451224 2 . SCREW,THD FORM HEX WSHR HD- 8-16 X 7/16L ATT PT
- 36 473442 2 . GROMMET,CATERPILLAR- 12.62 1G
= B 6841074 1 . GUIDE ASM,DISKETTE CARD
- 38 6841543 2 . BLOCK ASM,TOP COVER MTG LH ATT PT
= 139 2u51224 2 . SCREW,THD FORM HEX WSHR HD- 8-16 X 7/16L
- m 1621197 4 . SCREW,MACH PAN HD- M4 X 6 1IG ATT PT
- 42 6841544 1 . BLOCR ASM,TOP CCVEF NTG RH
- 43 6846469 2 . BRACKET,STIFFENEE
- 44 6846468 2 . CIIE
- 45 6846470 1 . JUMPER ASHM
- U6 1621197 1 . SCREW,MACH PAR HD- M4 X 6 LG ATT PT
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Figure 3. Attachment features

WITH FILE EXPANSION ATTACHMENT
(STIFFENER POSITION 5)

WITHOUT FILE ATTACHMENT
(STIFFENER POSITION 5}

L
12— /
10/@\‘ j
e I

WITH SECOND PRINTER ATTACHMENT
(STIFFENER POSITION 2/3 OR 4)

PLANAR BOARD CONFIGURATION

FIGURE 3. ATTACHMENT FEATURES. SEE LIST 3.
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FIGURE- i | uNITS
INDEX NI PER DESCRIPTION
NUMBER ASM. | 1 2 3 4
3 - NO ¥YO. | REF LTTACHMENT FEATUERES
FOR NEXT HIGHER ASM SEE FIGURE 1-21 AND
FOR ATTACHMENT FEATURES FIGURF 3
- 1 NO NO. REF « CARD,TISKETTE ATTACHMENT W/CONNECTOF
FOR PART NUMEFEF SEE CART
- 2 58u416N09 1 . BRACKET/STANDCFF ASHM
- 3 1622316 2 . WASHFR,LOCR SEFING- 3.1 I™ X 6.2 0T ATT PT
- 4 1622401 2 . NUT,HEX- M3 X 5.5 . ATT BT
- 5 1621172 2 . SCREW,MACH PAN HD- M3 X 10 IG ATT PT
- 6 6846445 1 | . SCREW
. 7 NO NO. REF . CARD,DISKETTE ATTACHMNENT W/0 CCNNECTOEF
FOR PART NUMEBEE SEE CARD
- 8 6846471 1 | . BRACKET
- 9 1622316 2 | . WASHER,LOCK SPRING- 3.1 ID X 6.2 OD ATT PT
- 10 1622401 2 | . NOUT,HFX- M3 X 5.5 ATT BT
- 11 1621172 2 . SCREW,MACH PAN HD~- M3 X 1" 1G ATT PT
- 12 6846445 1 | . SCREW
- 13 NO NO. REF . CARD,PRINTER ATTACHMENT
FOR PART NUMEEF SEF CART
- 14 1622302 2 . WASHER,FLAT- 3.2 ID X 7 OD X N.5 THK ATT PT
- 15 6841611 1 - BRACRET/STANDOFF BASM
- 16 6846445 1 « SCREW ATT PT
- 17 1622316 2 . WASHER,LOCK SEFING- 3.1 IT X 6.2 OD AT1T PT
- 18 1622401 2 . NUT,HEX- M3 X E.°Ct ATT ET
- 19 NO NO. REF . PLANAR BOAED

FOR PART NUMBEPR SERX BOARD

o
o
T
©
o
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Figure 4. Diskette drive assembly, model 1

FIGURE 4. DISKETTE DRIVE ASSEMBLY, MODEL 1. SEE LIST 4.
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FIGURE- e UNITS
INDEX NEEER PER DESCRIPTION
NUMBER | ASM. | 1 2 3 4
4 - 1 NO WO. REF DISKETTE DRIVE ASM,MCDEL 1
FCR NFXT HIGHER ASM STF FIGURT 1-3
| AND FOR ILIUSTRATION FIGURE 4
-1 6843258 1 | . SHIEID
-2 6843267 1 | . BAR
- 3 | 1621310 2 . SCRTW,MACH FLAT HD- M4 X 12 LG ATT PT
- 4 42405n8 1 . DISKETTE DRIVE,".2f ME
60 HZ
- 4 424n 504 1 . DISKETTE DRIVE,".2Z MB
50 HZ
- 4 4247516 1 . DISKETTE DRIVE,1.7 MB
60 HZ
- 4 4241512 1 . DISKETITE DRIVE,1.7 MB
50 HZ
=1 D 6837742 1 . CABLE ASH
- 6 6846849 1 | . 1aTcH No. 1
= P 1621182 1 . SCREW,MACH PAN HD- M3.5 X 8 1G RTT BT
- 8 1622402 1 | . NUT,HTX- 3.5 X 6 ATT PT
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Figure 4 A. Diskette drive assembly, model 2

FIGURE 4A. DISKETTE DRIVE ASSEMBLY, MODEL 2. SEE LIST 4A.
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FIGURE- T UNITS
INDEX JlvEER PER DESCRIPTION
NUMBER ASM. | 12 3 4
ua- NO NO. REF DISKETTE DRIVE 1SM,MODEL 2
FCR NFXT HIGHTF ASM SFE FIGURE 1-3
AND FCR ILIUSTRATION FIGURE 43
-1 6843258 1 | . SHITID
- 2 6843269 1 | . max
- 3 1621310 2 . SCREW,MACH FLAT HD- M4 X 12 LG ATT PT
- 4 4247508 2 . DISKETITE DFIVE,N.2% MB
60 HZ
- 142 40 500 2 | . CISKETTE DRIVE,N.25 MB
[ 50 HZ
- 4 424r516 2 . DISKETTE LRIVE,1.0 ME
60 HZ
- 4 424nr512 2 . DISRETTE DRIVF,1." MB
50 HZ
- 5 6837742 2 . CABLE ASM
- 6 6838229 2 | . LATCH asM
= N 1621182 2 . SCREW,MACH PAN HD- M2.5 X € 1G ATT BT
- 8 1622402 2 | . NUT,HT¥- ¥3.5 X 6 ATT PT
- 9 6844682 1 . LABEL,LATCH
- 10 6838357 1 | . PIN,GUIDE
- 11 y247586 3 . CLIP,SPRING
- 12 4240585 2 | . pIw
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Figure 5. Spindle, carriage and pulley assembly

FIGURE 5. SPINDLE, CARRIAGE AND PULLEY ASSEMBLY. SEE LIST 5.
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FIGURE- N UNITS

INDEX NANEER PER DESCRIPTION

NUMBER ASM. | 1 2 3 4

5 - YO NO. 1 | SPINDLE,CARKIAG® ANT PULLTY ASHM

FOR NEXT HIGHER ASM SFEE FIGURE 4 AND 4R
AND FCE TLLUSTEATICN FIGURE 5

- 1 4241593 1 | . MOT™O®,STEPPER
- 2 2462685 4 | . SCREW,THD FCRM- MO X 10 1G ATT PT
- 3 0247615 . CARRIAGE,HEAD (31SD)
- 2 4240620 1 | . CARRIAGE,H®AD (51TT)
- u 1621170 2 | . SCREW,MACH PAN HD- M2 X 6 1G ATT ET
- 5 1622302 2 | . WASH®R,FLAT- 3.2 ITC X 7 OT X 0.5 THK ATT PT
- € 4241573 2 | . ROD,GUIDE
- 7 4240600 1 | . BRACKYT,MCUNTIKG
- a 1621177 2 | . SCREW,MACH PAN HD- M3 X 6 IG ATT ET
- 9 4240601 2 | . CLAME ATT BT
- n 4241596 1 | . BAND,TRIVE
- 11 1621170 1 | . SCREW,MACH PAN HC- M3 X 6 LG ATT PT
- 12 4247599 1 | . CLAMP ATT BT
- 13 4240594 1 | . PULIFY asw
- 14 2315493 1 | . cLaAmMP ATT ET
- 15 5562019 1 | . PIN,TIMING
- 16 424°642 4 | . SCREW,FL HD- M4 ¥ 12 1G

Parts catalog
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Figure 6. Diskette guide and clamping assembly

FIGURE 6. DISKETTE GUIDE AND CLAMP ASSEMBLY. SEE LIST 6.
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FIGURE- PART UNITS
INDEX NUMBER PER DESCRIPTION
NUMBER ASM. | 1 2 3 4
6 - NO NO. 1 DISKETTE GUIDF AND CIAFMPING ASH
FOR NEXT HIGHER ASM SEE FIGURE 4 AND 43
AND FCR ILIUSTFATION FIGURE 6
-1 4247662 1 . LED ASM (31SD)
-1 4240661 1 . LED ASM (51TD)
2 1621672 1 . SCREW,THD FORM- M4 X 12 1G ATT PT
3 4240592 1 . LTVER
- 4 1621182 1 . SCREW,MACH PAN HD- M3.5 X 8 1G ATT PT
- 5 1622402 1 . NUT,HEX- M3.5 X 6 ATT PT
- 6 4240644 1 . ROLL
- 7 4240614 1 . RCLIER
8 42410589 1 . COLLET ASHM
9 4240631 1 . SPRING,TRENSION
-1 4240580 1 . BATL ASHM
- 11 1621672 1 . SCREW,THD FORN- M4 X 12 1G ATT PT
- 12 49374 1 . WASHER,FLAT NO. 1"- .53 0D X .78 THK ATT PT
- 13 4240582 1 . SPRING (31sSD)
- 13 4240583 1 . SPRING (511D)
14 2U€2574 1 . PIN
- 15 4240632 1 . CLIP,RETAINER
- 16 4240663 1 . GUIDE
- 17 1621193 [ . SCREW,MACH PAN HD- M4 X 16 1G ATT PT
- 18 4240574 1 . PIX ASH (31SD)
- 18 424n57¢ 1 . PIX ASM (51TD)
- 19 2462686 1 . SCREW,THD FCRM- M4 X 16 LG ATT PT
- 20 5562019 1 . PIN,TIMING
- 21 2462685 1 . SCREW,THD FCRM- M4 X 10 LG ATT PT
- 22 35229 1 . WASHER,11/64 ID X 7/16 OD ATT BT
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Figure 7. Motor, capacitor and actuator assembly

FIGURE 7. MOTOR, CAPACITOR AND ACTUATOR ASSEMBLY. SEE LIST 7.
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FIGURE-

UNITS

INDEX NSQSER PER DESCRIPTION
NUMBER ASM. [ 1 2 3 4
T - NO WO. T | HOTCR, CAPACITOR AND ACTUATOR ASH
FOR WEXT HIGHFR ASM SFE FIGURT & AND 4A
AND FOR ILIUSTRATION FIGURE 7
- 4240667 1 | . ACTUATCR ASM (31SD)
- 1 4240666 1 | . ACTUATOR ASM (E1TD)
- 2 2462685 2 | . SCREW,THD FCRNM- M4 X 10 LG ATT PT
- 3 4247638 1 | . CARD HOLDER
- 4 2462686 4 | . SCRFW,THD FCRM- M4 X 16 LG ATT PT
- 5 4240584 2 | . cARD RETAINER
- 6 4240724 1 | . cARD,¥IL® CCNTECLI (31SD)
- 6 4240722 . CARL,FILE CONTEOL (51TD)
- 7 4210605 1 | . BELT
USED ON 60 HZ FACHINES
-7 u24n6NY 1 | . BELT
USED CN SO HZ MACHINES
- 8 4249612 1 | . GUICF,HD LEAD
- 9 4240671 1 | . ENCLCSURE
- 1621194 2 | . SCREW,MACH PAN HD- M4 X 20 1G ATT PT
- 1 4240675 1 | . PULIEY as®,60 BZ
- 11 4241673 1 | . PULLEY aSM,5" BZ
- 12 1621719 1 | . SPTSCREW ATT PT
-~ 13 424%677 1 | . MOTOF ASM,11" V 50-6" HZ
- 13 4240679 1 | . MCTOR ASM,220 V 50-60 HZ
- 14 1621192 2 | . SCREW,MACH PAN HD- M4 ¥ 12 LG ATT BT
- 15 22478 2 | . WASH¥R,FL- 0.170 IT X 3/8 OT X 1/32 THK ATT PT
- 16 4247681 1 | . CAPACITOR ASM
- 17 2462685 1 | . SCREW,THD FORM- N4 X 10 LG ATT PT
- 18 35229 1 | . WASHFR,11/64 ID X 1/16 0D ATT PT
- 19 526378 2 | . cover
-2 2596291 1 | . CLAME
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Figure 8. Fan and plenum assembly

FIGURE 8. FAN AND PLENUM ASSEMBLY. SEE LIST 8.
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FIGURE- ECE [ UNITS
INDEX N | PER DESCRIPTION
NUMBER | ASM. | 12 3 4
- 6838213 i T | FAN ANC PLTKUB ASH
FOR NEXT HIGHER ASM SEE FIGURE 1-26
AND FOR ILIUSTEATION FIGURE 8
-1 6838217 1 | . prENOM
- 2 6844700 1 | . SCREW,SPRING-EJECTED ATT PT
3 5759502 1 | . JUMPER
- 4 1621197 1 | . SCREW,MACH PAN HD- M4 X 6 IG ATT PT
- 5 1622346 2 | . WASHER,LOCK FXT T- 4.3 ID X 8 OD ATT BT
- 6 6838352 1 | . FAN ASH,100-115 V 50-60 1z
- 7 5137688 2 | . GUARL,FAW
- 8 5145492 4 | . SCREW ATT PT
- 9 1622403 4 | . NOT,HEX- M4 X 7 ATT ET
- 10 6841458 2 | . Fcam
-1 6841457 2 | . FOAM
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Figure 9. Keyboard assembly

FIGURE 9. KEYBOARD ASSEMBLY. SEE LIST 9.
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FIGURE- PART UNITS
INDEX NUMBER PER DESCRIPTION
NUMBER ASM. 12 3 4
9 - NO NO. REF KEYEOARD ASH
FCR NEXT HIGHER ASM SEF FIGURE 2-18
AND FOR ILIUSTRATION FIGURE 9
-1 1643374 1 . KEYBCARD
U0.S./CANADA
- 1 1643383 1 - KEYBOARD
AUSTRIA/GERMANY
- 1 1643386 1 - EKEYBCARD
BELGIUM
-1 1860786 1 - KEYBOARD
SWITZERLANC/FRANCE
- 1 1643377 1 . KEFYBOARD
CANADA/FRANCE
-1 1643389 | 1 . KEYBCARD
DENMARK
- 1 1643392 | 1 . KEYBOARD
FINLAND
- 1 1860765 1 . KEYBOARD
FRANCE/RZFETY
-1 1643395 1 - KEYBCARD
FRANCE/QWERTY
= 1860771 1 . KEYBCARD
INTERNATIONAL
-1 1860768 1 - KTYBCARD
ITALY
= 1643380 1 « KEYBOARD
JAPAN/KATARANA
-1 1860774 1 . KEYBCARD
NORWAY
= 1860789 1 « KEYBCARD
SWISS GERMAN
- 1860777 1 . REYBOARD
SPATIN/SPANISH SPERKING
-1 1643362 1 . KZYEORARD
SWEDEN
- 3 1860783 1 - KEYBCARD
UR
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Figure 10. Power supply assembly (60 Hz — U.S./Canada)

> 27
view @ ! oS

FIGURE 10. POWER SUPPLY ASSEMBLY, 73W 60HZ - U.S./CANADA. SEE LIST 10.
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FIGURE- SR UNITS
INDEX NS PER DESCRIPTION
NUMBER ASM. | 12 34
0 - 6838279 1 | POWER SUPPLY ASH
73 W €N H2-U.S.
FCR NEXT HIGHEF ASM SF® LIST 2-10
, AND FPOR ILLUSTRATION FIGURE 10
- 1| wo wo. 1 | . CARD AsM
FOR PART NUMBER SEE CARD
- 2 511063 1 | . FUSE,10 A
-3 111256 1 | . FUSE,1.5 A
- 4 3577 2 | . FUSE,.5 A
-5 1176668 1 | . FUSE,1.5 14
- 6 512137 1 | . FUSE,S 2
-7 4412938 1 | . PUSE HOLDER
- 8 6838237 1 | . SHIEID
-9 51302717 1 | . LAEEL
- 10 4499222 1 | . IABEI,WARNING FUSF, ALL LANGUAGES
- 11 683829" 1 | . HANDLE
- 12 1622541 2 | . SCREW ATT PT
- 13 8499219 2 | . LABEL,LINE VOLTAGE PRESENT, ALL LANGUAGE
- 14 4499218 1 | . IABEI,HAZARDCUS AFEA, ALL LANGUAGES
- 15 5468640 1 | . LABEL,50" TO 80" ¥
- 16 6846461 1 | . PIATE,SWITCH MCUNTING
- 17 1621197 2 | . SCREW,MACH PAN HD- MU X 6 LG ATT BT
- 18 1622304 2 | . WASHER,FLAT- 4.3 IT X 9 OL X 0.8 THK ATT PT
- 19 6838249 1 | . BRACKET,SWITCH
- 20 1621187 2 | . SCREW ATT PT
- 21 16223N2 2 WASHER,FLAT- 3.2 ID X 7 OD X ".5 THK ATT PT
- 22 | 6837597 1 | . SWITCH,EOWFR CX/CFF
- 23 6837729 1 | . BEZEL,SWIICH
- 24 6841070 2 | . screw ATT PT
- 25 | 6838282 1 | . COVER,SWITCH
- 26 1621176 2 | . SCREW,MACH PAN HT- M3 X 4 LG ATT PT
- 27 749762 1 | . GROMMET
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Figure 11. Power supply assembly (60 Hz-GBG/T)
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FIGURE 11. POWER SUPPLY ASSEMBLY, 73W 60HZ - GBG/I. SEE LIST 11.
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FIGURE- oRT UNITS
INDEX NUMEER PER DESCRIPTION
NUMBER ASM. | 12 3 4
11 - £838280 7 | POWER SUPPLY ASH
73 W €7 HZ-GBG/I
FCR NEXT HIGHER ASM SFF LIST 2-10
AND FOR ILLUSTRATION FIGURE 11
- 1 NO ¥oO. 1 | . CarD asm
FOR PART NUMBER SEE CARD
- 2 511063 1 | . FUSF,10 &
- 3 111256 1 | . FUSE,1.5 2
- 4 3577 2 | . FUSE,.S5 &
- 5 1176668 1 | . FUSE,1.5 A
- 6 1821987 1 | . CIRCUIT BREAKEF
- 7 38442 4 | . SCREW,MACH FLAT CSK HD- 6-32 X 1/4 1G ATT PT
- 8 6841075 1 | . SHIEID
-9 4499222 1 | « LABEL,WARNING FUSE, ALL LANGUAGES
- 10 6938290 1 | . HANDIE
- 11 1622541 2 | . scrEw ATT BT
- 12 4499219 2 | . LABEI,IIN® VCLTAGY PEESENT, ALL LANGUAGE
- 13 4499218 1 | . LABFL,HAZARDOUS AREA, ALL LANGUAGES
- 14 4468640 1 | . LABFL,500 TC 800 V
- 15 4499221 1 | . LABEL,MACHINE WIRED, ALL LANGUAGES
- 16 6846461 4 | . PLAT®,SWITCH MCUNTING
- 17 1621197 2 | . SCREW,MACH PAN HD- M4 X 6 LG ATT PT
- 18 1622300 2 | . WASHER,FLAT- 4.3 I” X 9 OC X 0.8 THK ATT PT
- 19 6838249 1 | . BRACKET,SWITCH
- 20 1621187 2 | . SCREW ATT PT
- 21 1622302 2 | . WASHF®R,FLAT- 3.2 ID X 7 OD X N.5 THK ATT PT
- 22 6837597 1 | . SWITCH,POWER CN/CFF
- 23 6837729 1 | . BEZEL,SWIICH
- 24 6841070 2 | . scr=w ATT PT
- 25 6838282 1 | . COVER,SWITCH
- 26 1621176 2 | . SCREW,MACH PAY HL- M3 X U LG ATT PT
- 27 749062 1 | . GROMMET

Parts catalog A-35



Parts catalog
Figure 12. Power supply assembly (50 Hz - GBG/I)

FIGURE 12. POWER SUPPLY ASSEMBLY, 73W 50HZ - GBG/I. SEE LIST 12.
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FIGURE- PART UNITS

INDEX PER DESCRIPTION
NUMBER NOMBER ASM. | 1 2 3 4
12 - 6838281 17 | POWER SUPPLY &SN
73 W 50 HZ-GBG/I
FCR NEXT HIGAEF ASM SEE LIST 2-10
AND FOR ILIUSTRATION FIGURE 12
- 1 NO NO. 1 | . CBRRD asH
FOR PART NUMEFR SEE CARD
- 2 511063 1 | . FUSE,10 a
- 3 111256 1 | . FUSE,1.5 2
- 4 3577 2 | . TUSF,.5 &
- 5 1176668 1 | . FUSE,1.5 &
- 6 1821987 1 | . CIRCUIT BFEAKEF
- 7 38442 4 | . SCREW,MACH FLAT CSK HD- 6-32 X 1/4 1G ATT PT
- 8 6841075 1 | . SHT®RID
- 9 4499222 1 | . LABFL,WARNING FUSE, ALL LANGUAGES
- 10 6838290 1 | . HANDI®
-1 1622541 2 | . screw ATT PT
- 12 4499219 2 | . LABTI,LINT VCITAGT PEESENT, ALL LANGUAGE
- 13 4499218 1 | . LABEIL,HAZARDOUS ARFA, ALL LANGUAGES
- 14 4u68640 1 | . LABFI,500 TC B00 V
- 15 4399221 1 | . LABEL,MACHINE WIRED, ALL IANGUAGES
- 16 6846461 1 | . PIATE,SWITICH MCUNTING
- 17 1621197 2 | . SCREW,MACH PAN HD- M4 X 6 LG ATT PT
- 18 1622304 2 | . WASH®R,FLAT- 4.3 ITC X 9 OT X 0.8 THK ATT PT
- 19 6838249 1 | . BRACKET,SWITCH
- 20 1621187 2 | . SCREW ATT PT
- 21 1622302 2 | . WASHER,FLAT- 3.2 ID X 7 OD X 0.5 THK ATT PT
- 22 6837597 1 | . SWITCH,PCWER CN/CFF
- 23 6837729 1 | . BEZEL,SWITCH
- 24 6841070 2 | . SCREW ATT PT
- 25 6838282 * | . COVER,SWIICH
- 26 1621176 2 | . SCREW,MACE PaN HD- M3 X 4 LG ATT PT
- 27 749062 1 | . GROMMET
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Figure 13. Cable assemblies with component parts

10 11 12 13
FIGURE 13. CABLE ASSEMBLIES WITH COMPONENT PARTS. SEE LIST 13.
FIGURE- PART UNITS
INDEX NUMBER PER DESCRIPTION
NUMBER ASM. 12 38 4
13 - 2 186961 AR . TERMINAL,RING- 20-18 AWG NO. 6 HOLE
- 21 334921 AR . TERMINAL,LUG INS- 18-22 RAWG
- 2B 483677 AR . TERMINAL,RING-¥O. 6 STUD 18-20 AWG
= 2C 483678 AR . TERMINAL,RING-NO. € STUD 14-16 AWG
- 2D 483681 AR . TERMINAL,RING
- 2B 360370 AR . TERMINAL,RING TONGUE- “14-16 AWG
= 2F 483683 AR . TERMINAI,RING
= -3 236915 AR . TERMINAL,CONTACT FEMALE- 18-207 AWG
- 4 517913 AR . CITP,TERMINAL
=i 5 523267 AR . TERMINAL,SLIP-CN
- 6 1608573 AR . CONNECTOR,HCUSING LISPLAY
= 7 1847523 AR . PIN,TERMINAL
- 8 1847524 AR . PLUG,2 CIRCUIT
= 9 1847526 AR . PLUG,3 CIRCUIT
= 10 1847531 AR . HCUSING,6 CIRCUIT
-1 2637682 AR . PIN,CONTACT- 2Z-26 AWG
- 12 2637689 AR . INSERT,PLASTIC
- 13 2731395 LR . HOUSING,1 X 14
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FIGURE- BT UNITS
INDEX ROYEER PER DESCRIPTION
NUMBER ASM. | 1 2 3 4
13 - NO NO. REF CABLE ASSEMBLIES WITH COMPCNENT PARTS
FOR ILLUSTRATICN SEE FIGURE 13
- 1 5759502 JUMPER
FOR COMPONENT PARTS SEE INDEX NO. 2F
= 1 5759615 JUMPER 1ASHM
FOR COMPONENT PARTS SEE INDEX NO. 2
-1 5921712 JUMESR ASH
FOR COMPONENT PARTS SEE INDEX NO. 27
= 1 6837737 CABLE ASM,KFYBOARFD
FOR COMPONENT PARTS SEE INDEX NOS. 11,
13,14
- 1 6837742 CABLE ASM,DISKETTE SIGNAL AND POWER
PCR COMEONENT EARTS SFE¥ INDEX NOS. 11,
12,148,118
1 6837744 CABLE ASM,DISPLAY
FOR COMPONENT EARTS SEE INDEX NCS. 6,
11,102
- 1 6838234 POWER CORD,1.8 M (6 FT) U.S.
- 1 6838245 CABLE ASM,DC DISTRIBUTION
FOR COMPONENT PARTS SEE INDEX NOS. 4,7,
15,16,17
- 1 6838246 CABLE ASM,AC DISTRIBUTION
FCR CCMEORENT PARTS SFE INDEX NOS. 2B,
2¢,20,7,8,,10,18
= 1 6838247 CABLE ASM,PRIME ECWEE
FOR COMPONENT PARTS SEE INDEX NOS. 3,2B
-1 6841461 POWER CORD,2.4 ¥ (8 FT) U.S.
-1 6841720 POWER CORD,AUSTRIA,FINIAND,GERMANY,
NETH®FLANT,NOEWAY,SPAIN,SWFDEN
- 1 6841722 POWER CORD,SWITZERLAND
- 1 6841724 POWER CORD,BREIGIUM,FFANCE
-1 6841726 POWER CORD, UK
-1 6941728 POWER CCRD,AUSTFALIA
= 1 6841739 POWER CORD, ITALY
- 1 6841732 POWER CORD,DENMATFK
-1 6841965 JUMPER ASM
FOR CCMEONENT EARTS SE® INDEX NOS. 2B,5
-1 6841966 JUMPER ASM
FCR CCMECNENT EARTS SEE INDFX NO. 2B
= 1 6842371 POWER CORD,GEG/I
S 6846470 JUMP®R ASH
FOR COMEONENT PARTS SEE INDEXNO. 2F
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Figure 13. Cable assemblies with component parts (continued)

14, 14A, 14B

15

16

17

18
FIGURE 13. CABLE ASSEMBLIES WITH COMPONENT PARTS. SEE LIST 13.

FIGURE- PART UNITS ’
INDEX NUMBER PER DESCRIPTION
NUMBER ASM. 12 838 4
13 - 14 2731844 AR . HOUSING,LEFT ECLARIZED- 2 X 8

- 142 2731845 AR . HOUSING ASM,POIARIZET

- 14B 8324648 AR . HCUSING

- 15 5420242 AR . TIE,CABLE

- 16 5761553 AR . TERMINAL,SITE-CN- 12-1U4 BAWG

= 17 6846793 AR . TIE,CABIE

- 18 1847527 AR . CONNECTOR,3 PCS
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Numerical index

PART LIST AND PART LIST AND PART LIST AND PART LIST AND
NO INDEX NO NO INDEX NO NO INDEX NO NO INDEX NO

3577 10 - 4 1621719 7 - 12 4240504 4 - g 5562C19-CONT 6 - 20
1 - 4 1622302 3 - 14 4r- 4 5642989 2 -1

12 - 4 5- 5 4240508 4 - U 57595n02 1- 28

22478 7-15 10 - 21 4a- 4 8- 3
35229 6 - 22 11 - 21 4240512 4 - 13- 19
7 - 18 12 - 21 4a- 4 5759615 13 - 1

ELTYY] 11 - 7 1622304 10 - 18 4240516 4 - i 5761553 13 - 16
12 - 7 11 - 18 4a- 4 5921712 13 - 1

49374 6 - 12 12 - 18 4240573 5- 6 6837597 10 - 22
111256 1n - 3 1622316 3- 3 4240574 6 - 18 11 - 22
11 - 3 3- 9 4240576 6 - 18 12 - 22

12 - 3 3-17 4240580 6 - 10 69837718 1-13

111264 1 -3 1622346 1 - 30 4240582 6 - 13 6837729 10 - 23
186961 13 - 2 8 - b5 4240583 6 - 13 11 - 23
236915 13 - 3 1622401 3~ 4 u2 40584 7- 5 12 - 23
334921 13 - 22 3-10 4240585 4a- 12 66837731 1-20
360370 13 - 2% 3 - 18 4240586 4a- 11 6837732 1- 20
473442 2 - 36 1622402 4 - 8 4240589 6 - 8 6837737 13- 1
483677 13 - 2B 4a- 8 4240592 6- 3 6837742 4 - 5
483678 13 - 2¢ 6§ - 5 4240593 5 - 1 4r- 5
483681 13 - 2D 1622403 8- 9 4240594 5 - 13 13 - 1
483683 13 - 2F 1622541 1M - 12 4240596 5 - 10 6837744 13 - 1
511063 10 - 2 11 -1 4240599 5 - 12 6838213 1- 26
1 - 2 12 - 1 4240600 5~ 7 8 - REP

12 - 2 1643374 g - 1 4240601 5- 9 6838217 8- 1

512137 10 - 6 1643377 a - 1 4240600 7- 1 6630218 2 -19
517913 13 - 4 1643380 9 - 1 4240605 7- 7 6838219 2 - 12
523267 13- 5 1643383 9 - 1 4240610 7- 8 6838220 1 - 25
526378 7 - 19 1643386 9 - 1 4240614 6- 17 6838221 1- 1
749062 10 - 27 1643389 g - 1 4240615 5- 3 6838224 2 - 6A
11 -~ 27 1643392 g - 1 4240620 5- 3 6838225 2 - 5

12 - 27 5 - 1 4240631 6 - 9 6838229 4r- 6
848865 2 - 16 1643395 9 - 1 4240632 6 - 15 6838234 2 - 11
1176668 10 - 8 1821987 11 - 6 4240638 7- 3 13 - 1
11 - 5 12 - 6 4240642 5 - 16 6838235 1- 8

12 - 5 1847523 13 - 7 4240644 6- 6 6838236 1-16

1608441 2 - 20 1847524 13- 9 4240661 6 - 1 6838237 0 - &8
1608573 13- 6 1847526 13- 9 4240662 6~ 1 6638245 13 - 1
1621470 5- & 1847527 13 - 18 4240663 6 - 16 6838246 13 - 1
5- 8 1847531 13 - 10 4240666 7- 1 6838247 13 - 1

5 -1 1860765 9 - 1 4240667 7- 1 6838249 10 - 19

1621172 3- 5 1860768 g - 1 4240671 7- 9 11 - 19
3i-Nn 1860771 9 - 1 4240673 7 - 11 12 - 19

1621176 10 - 26 1860774 9 - 1 4240675 7 -1 6838279 2 - 10
11 - 26 1860777 s - 1 4240677 7 -13 10 - RRP

12 - 26 1860783 9 - 1 4240679 7 - 13 6838280 2 - 10
1621182 & - 7 186n786 g - 1 4240681 7 - 16 11 - REP
ua- 7 1860789 9 - 1 4240722 7- 6 6838281 2-10
6 - 4 2305493 S - 14 420Nn724 7- 6 12 - REF

1621187 10 - 20 2426474 1 -13 4412938 10 - 7 6938282 10 - 25
11 - 20 2051197 1-10 4468640 10 - 15 11 - 25

12 - 20 2~ 9 11 - 14 12 - 25

1621190 1 - 18 2451228 2~ 3 12 - 14 6838288 2- 8
2 - 34 2- 6 4469955 1- 6838290 10 - 11

1621192 7 - 14 2 - 22 4499218 1 - 267 11 - 10
1621193 6 - 17 2 - 24 10 - 14 12 - 10
1621194 7-10 2 - 26 11 - 13 6838294 1- 20
1621197 1-27 2 - 33 12 - 13 6838295 1 - 20
2 - n 2 - 35 4499219 10 - 13 6838352 8- 6

2 - 46 2 -39 11 - 12 6838357 4a- 10

8 - 4 2462574 6 - 14 12 - 12 6840703 2 - 32

10 - 17 20462685 5 - 2 4499221 11 - 15 6840704 2 - 25

1 -1 6 - 21 12 - 15 6840705 2 - 21

12 - 1 7- 2 4499222 10 - 10 6840706 2 -~ 23

1621310 4 - 3 7 - 17 M- 9 6840707 2 - 30
4r- 3 2462686 £ - 19 12 - 9 6840710 2 - 27

1621509 1~ 8 7 - 4 4499223 1-18 6841070 10 - 24
1621510 1 - 24 2596291 7 - 20 4499224 1- 19 11 - 24
2 - 1 2632773 1 - 22 5130277 m -9 12 - 24

2 -1 2637682 13 -1 5130688 8- 7 6841071 2 - 14

2 - 29 2637689 13 - 12 5145492 8- 8 6841074 2 - 317

1621511 1-12 2731395 13 - 13 5420242 13 - 15 66841075 11 - 8
1621672 6 - 2 2731844 13 - 14 5552875 2 -13 122 - 8
6 - 11 2731845 13 - 144 5562019 5 - 15 6841115 2 -1
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PART LIST AND PART LIST AND PART LIST AND PART LIST AND
NO INDEX NO NO INDEX NO NO INDEX NO NO INDEX NO.
6841119 2 - 17
6841457 8 - 11
6941458 8 - 10
6841461 2 - 113
13 - 1
6841471 1- 9
6841479 1 - 11
6841539 1- 17
6841543 2 - 38
6841544 2 - 42
6841569 2 - 15
6841577 1-23
2 - 28
6841619 3 - 2
6841611 3 -15
6841720 2 - 112
13 - 1
6841722 2 - 112
13 - 1
6841724 2 - 114
13 - 1
6841726 2 - 12
13 - 1
6841728 2 - 1111
13 - 1
6841730 2 - 112
13- 1
6841732 2 - 112
13 - 1
6841964 2 - 20
6841965 13- 1
6841966 13 - 1
6842371 2 - 112
13 - 1
6842373 1- 6
66843258 4 - 1
4a- 1
6843260 4 - 2
ha- 2
6843262 1- 4
6000682 4a- 9
6884699 2 - 0
6844700 8- 2
6846445 2 - 31
3 - 6
3 - 12
3 - 16
6846461 10 - 16
11 - 16
12 - 16
668468368 2 - W4
60846869 2 - 43
6846470 2 - 45
13 - 1
6846471 3-8
6846793 13 - 17
6946849 4 - 6
6866850 1-15
7362385 1t -7
1- 29
2 - 2
8320648 13 - 148
9395349 1- 2
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Appendix B. Tools and test equipment
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Shipping group 100ls ..........ccccccvuvenrreciiicennannen B-2
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Timing pin (part 5562019)...........c.cccceeurennee B-2
CE tool Kit tOOIS .......cceeemeerieeerceeiee s B-3

Display unit adjustment tool
(part 460811) .................... cerseeseeeeseeerss B-3

Metric tool supplement (BM 1749235)...... B-3
CE Meter (part 1749231) .......ccccecvveveecneeen. B-3
General logic probe (part 4563212).............. B4
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Tools and test equipment

Shipping group tools

Retaining clip (part 4240632)

Timing pin (part 5562019)

The retaining clip is shipped with the diskette
unit and is located on the diskette guide. The
clip is used to hold the thickness gauge during
head alignment adjustments.

Carriage pressure spring (part 4240631)

The carriage pressure spring is shipped with
the diskette unit and is located on the diskette
guide. The pressure spring is used during head
alignment adjustments.

Carriage pressure spring
(part 4240631)

Retaining clip
(part 4240632}

Timing pin
{part 55662019)

B-2 SY34-0171

The timing pin is shipped with the diskette unit
and is located on the diskette unit casting. The
timing pin is used during head alignment
adjustments.




CE tool kit tools

Display unit adjustment tool (part CE meter (part 1749231)
460811)

The CE meter is used to measure the ac and dc
The display unit adjustment tool is a voltages and to perform continuity checks.
non-metallic fiber screwdriver. It is used to
make the display unit adjustments.

N —

Metric tool supplement (BM 1749235) W S
=4

The metric tool supplement (not shown)
contains the metric tools needed to repair the
5322 computer.

Tuim i
-_— T

\_

equipment

=
v
@
o=
ac
)
(o)
[e]
-

Tools and test equipment B-3



Tools and test equipment

CE tool kit tools (continued)

General logic probe (part 453212)

The general logic probe provides a visual indication of a
line level. The probe can also be used to detect pulses and

to serve as a babysitter. (Refer to the handbook that
comes with the probe.)

The probe UP and DOWN lights will
momentarily flash on during power-on
if the probe is connected to its machine
power source. Ignore these indications.

Indicator lights

UP indicates an up level (+).
DOWN indicates a down level (—).
A pulsing line is indicated by

both lights being on.

Both lights are off if the line

level is from +1.0 Vdc to +2.0 Vdc
for the MULTI logic setting.

Safe operating ranges:

Lodi MULTI +60.0V
ogic
} MST 2/4 +14.0V
Selector
MST 1 +14.0V

Voltages greater than the above
ranges will damage the probe.

Power leads
CAUTION

TECHNOLOGY

@4 ue MULTI
MST 2 4
@d COWN MST 1

LATCH

uP
NONE {+
DOWN

GATE REF
14v
GND
13V

GATING

IBM ceneraL Looic mﬁk

Improper connection of the power lead might cause the &

probe to malfunction.

Connect the probe power leads as follows:

® When probing on the CPU planar board, use the logic

probe power pins on the CPU planar board (1230).

® When probing on the diskette drive control card, use

the logic probe power pins on the drive control
card (1502, 1503).

B4 SY34-0171

Test terminal

The line being probed is connected to
this terminal. {Various probes may
be attached, other than the one
shown, to aid in probing.) Do not

use a tip longer than 76.2 mm

(3 in)

Ground lead

Connect this lead to any signal
ground near the probe point. Do
not use frame ground.

CAUTION

Improper indications result if this
lead is not connected to signal
ground. A maximum length of
101.6 mm (4 in) can be used.

" Logic selector (TECHNOLOGY)

e MULTI

Selects the type of logic to be probed.
Circuits probed in the 5322 require
the MULTI setting.

LATCH switch
e NONE

Allows the probe to be used as a
babysitter. The up position allows
latching the UP light on a positive
pulse. The down position allows
latching the DOWN light on a
negative pulse. The NONE position
resets the lights and prevents any
latching action.

GATE REF volts switch
e GND

This switch affects only the gating
terminals and is not needed to
probe the 5322,

GATING terminals

These terminals are not needed to
probe the 5322.



Branch office tools

Force gauge (part 460870) Miniprobe (part 453718)
The force gauge is used to make the drive The miniprobe is a probe tip that attaches to
band adjustments in the diskette units. the test leads of the CE meter and is used to

probe connectors.

equipment
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Glossary

Definitions of abbreviations, acronyms, and words

This glossary defines the abbreviations,
acronyms, and words that are used in this
service manual and not defined in the /BM
Limited Vocabulary, ZC28-2510.

Sources of the definitions

The primary source for the definitions is the
IBM Data Processing Glossary, GC20-1699,
which includes definitions from the American
National Standards Institute (ANSI) and the
International Organization for Standardization
(1ISO). ANSI definitions are preceded by an
asterisk (*) to indicate that the entry is
reprinted from the American National
Dictionary for Information Processing. The
symbol “(ISO)" at the beginning of a definition
indicates that the definition has been discussed
and agreed upon at meetings of the
International Organization for Standardization,
and has been approved by ANSI for inclusion
in the American National Dictionary for
Information Processing.

If you do not find the term you are looking for,
refer to the Index of this service manual or to
the /BM Data Processing Glossary.

Acknowledgment

This glossary includes definitions developed by
the American National Standards Institute
{ANSI) and the International Organization for
Standardization {ISO). This material is
reproduced from the American National
Dictionary for Information Processing,
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Definitions of abbreviations, acronyms, and words (continued)

A

A. The logic block symbol for the AND
function.

access lines. These lines cause the stepper
motor in the diskette drive to turn.

*accumulator. (ISO) A register in which the
result of an operation is formed.

alcohol pad. A pad soaked with isopropyl
alcohol.

*alphameric. Pertaining to a character set
that contains letters, digits, and usually other
characters, such as punctuation marks.

alternate cylinder. A cylinder on a diskette
that can be assigned in place of a primary
cylinder that has failed.

alternate track. A track on a diskette that
can be assigned in place of a primary track that
has failed.

amplifier (AR). An electronic device that
produces an increased level of voltage, current,
or power.

anode. The electron collecting element of an
electron tube or cathode-ray tube.

ANSI. American National Standards Institute.
AR. See amplifier.

AR-DIFF. See differentiator-amplifier.
ascender. The part of a character or letter
that rises above the main body of the character

or letter.

Attn. The abbreviation used on the attention
key on the 5322 keyboard.

*attribute. A characteristic of a unit of data

such as length, value, or method of
presentation.
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bail assembly. A mechanical arm that
operates under control of the head load
solenoid to load or release the read/write head
load arm.

band. See drive band.

BASIC. The acronym for Beginner's
All-purpose Symbolic Instruction Code, a
standardized language for programming.

baud. See baud-rate.

baud-rate. The rate of data transmission
speed on a communications circuit (usually
equal to one bit-per-second).

bezel. The plastic enclosure around the face
of the cathode-ray tube of the display unit.

buffer. A storage unit for storing data during
an input/output operation.

*byte. A sequence of eight adjacent binary
digits that are operated upon as a unit and that
constitute the smallest addressable unit in the
system.

C

carriage. The part that carries the read/write
head and is controlled by the stepper motor
drive.

cathode. The electron emitting element of an
electron tube or cathode-ray tube.

cathode-ray tube (CRT). An electronic
vacuum tube, such as a television picture tube,
that can be used to display graphic images.

*central processing unit (CPU). (ISO) A
unit of a computer that includes circuits
controlling the interpretation and execution of
instructions.

channel. A data path that connects the
processing unit, storage, and input/output



devices.

characteristics. Statements about the
electrical, physical, or functional features of a
machine that are not specifications.

clamp. A part used to lock another part.
clamped. Held tightly.

Cmd. The abbreviation used on the command
key on the 5322 keyboard.

collet. The part of the diskette drive that
centers and holds the diskette to the drive hub.

*computer. (ISO)} A data processor that can
perform substantial computation, including
numerous arithmetic or logic operations,
without intervention by a human operator
during the run.

CPU. See central processing unit.
CRC. See cyclic redundancy check.

crosstalk. Data bits sensed from one diskette
track while the read/write head is reading from
another track.

CRT. See cathode-ray tube.

cyclic redundancy check (CRC). In the
5322 computer, a method of checking for
errors in read-only storage (ROS) by
accumulating a check character as the ROS
module is read and then comparing that check
character to a CRC count character that is
contained in the ROS module.

D

data bus in (DBI). The data path used to
move information from storage and
input/output devices to the processing unit.

data bus out (DBO). The data path used to
move information from the processing unit to
storage and input/output devices.

DBIl. See data bus in.

DBO. See data bus out.
DCP. See diagnostic control program.

decoder. In the 5322, the circuit {instruction
decoder) that translates the programmed
instruction into the function to be performed
by the processing unit.

descender. The part of a character or letter
that is below the main body of the character or
letter.

DET. See detector.

detector (DET). An electronic device that is
used to recognize valid data in an electronic
circuit.

diagnostic control program {DCP). In the
5322, the control program that permits
program selection and loading, message
displays, keyboard input, and interrupt
processing for the CE diskette-resident
diagnostics.

differentiator-amplifier (AR-DIFF). An
electronic device whose output signal is a
function of the time rate of change of the input
signal.

direct memory access (DMA). In the 5322,
a method of moving blocks of data, under
control of the DMA controller and without
processing unit intervention, between storage
and the CRT display and diskette drive
attachments.

diskette 1. A diskette used for storing data
on only one surface.

diskette 2. A diskette used for storing data
on both surfaces.

diskette 2D. A diskette used for storing data
on both surfaces with twice the bit density
used on a diskette 2.

DMA. See direct memory access.

DR. See driver.
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Definitions of abbreviations, acronyms, and words (continued)

drive band. A metal band connected to the
stepper motor pulley and the head/carriage
assembly.

drive hub. A continuously running part that
turns the diskette at 360 rpm.

driver (DR). An electronic circuit that
converts a low level logic voltage to the level
needed to operate a stepper motor or a
solenoid.

EC. See engineering change.

engineering change (EC). An IBM supplied
alteration in the design or operation of a device
or a program.

eyelet. A small diameter ring at the end of a

cable that makes it possible for the cable to be
connected to a fixed bolt.

F

fan enclosure. The safety cover that is
installed on the diskette drive ac motor cooling
fan.

fault locating test (FLT). In the System/23,
a diagnostic program used to determine
system failure conditions. FLTs are used with
the MAPs and service manual procedures to
determine, isolate, and solve system problems.

ferroresonant. Pertaining to a type or power
supply used in the 5322 computer. The
ferroresonant power supply contains an input
transformer with a resonant primary winding
that aids in voltage/current regulation.

field replaceable unit (FRU). An assembly
that is replaced in its entirety when any one of
its components fails.

FLT. See fault locating test.
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FM. The abbreviation for frequency
modulation. See modul/ation.

FRU. See field replaceable unit.

G

gain. In an amplifier, pertains to the ratio of
increase of output over input.

GBG/l. See General Business
Group/International.

General Business Group/International
(GBG/1). A division of IBM’s General
Business Group that has responsibility for
marketing, servicing, manufacturing, and overall
performance responsibility for General Systems
and Office Product operations in Europe, the
Americas, and the Far East. In this service
manual, GBG/| indicates machines built for sale
and use outside of Canada and the U.S.A..

general logic probe (GLP). A CE tool used
during maintenance activity to verify the
presence or absence of logic signals in the
System/23.

GLP. See general logic probe.

H

head/carriage. The unit that contains the
read/write head.

hex. See hexadecimal.

hexadecimal. Pertaining to a number system
with a base of 16.

highlight. To increase the brightness of a
displayed image on the CRT display screen.

hub. See drive hub.

ID. See identifier.



*identifier (ID). (ISO) A character or group of
characters used to identify or name an item of
data and possibly used to indicate certain
properties of that data.

implode. To burst inward.

in. The abbreviation for inch. One inch equals
25.4 mm.

*input/output (I/0). (ISD) Pertaining to a
device or to a channel that may be involved in
an input process, and at a different time, in an
output process.

INTA. Used as the abbreviation for the
interrupt acknowledge signal in the 5322
computer.

interpreter. In the 5322, a microprogram
stored in read-only storage that controls the
operation of the BASIC instructions.

*interrupt. To stop a process in such a way
that it can be resumed.

inverter {(N). An electronic circuit that inverts
a signal (+ to -, or - to +).

1/0. See input/output.
isopropyl alcohol. A fluid that can be used

to clean some machine parts.

J

jacket. The permanently attached cover that
protects the diskette surface.

K

K-bytes. 1,024 bytes; used in referring to
storage capacity.

L

LED. See /ight emitting diode.

light emitting diode (LED). A device that
emits light for detection purposes.

linearity. In the 5322 display unit adjustment
procedures, refers to the equal spacing and
size of the characters and images displayed on
the CRT display screen.

loop. Within a program, a group or set of
instructions that are executed repeatedly.

M

MAPs. The abbreviation for maintenance
analysis procedures.

mask. A binary bit pattern that is used to
control the selection or exclusion of specific
data bits.

Mb. See megabyte.

megabyte (Mb). 1,048,576 bytes; used in
referring to storage capacity.

memory. Used to indicate storage, as in
direct memory access.

MFM. The abbreviation for modified
frequency modulation. See modulation.

microinstruction. An instruction within a
microprogram. See microprogram.

microprocessor (MPU). A processing unit,
with microcode, contained on an integrated
circuit chip.

microprogram. In the 5322, refers to the
programs used to control the operation of the
central processing unit.

miniprobe. A probe tip that attaches to a test
lead of the CE meter and is used to probe
connectors.

mm. 'The abbreviation for millimeter.

modulation. In the diskette drive, the process
of changing the amplitude and frequency of the
read and write signals.
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Definitions of abbreviations, acronyms, and words (continued)

millivolt (mV). Equal to 0.001 volt.
MPU. See microprocessor.

mV. See millivolt.

N. See inverter.

o)

option. A selection choice, such as to select
an option in a diagnostic program.

oscillator. An electronic circuit that generates
alternating current.

overcurrent. A flow of electrical current that
exceeds the normal rated flow for a device.

overvoltage. A level of voltage that exceeds
the normal rated level for a device.

P

page register. In the 5322, a register used to
extend the addressing capacity of the
computer.

phototransistor (PTX). An electronic device
used to sense the light from a light-emitting
diode {LED).

PID. See program identification.

planar board. In the 5322, the primary
printed-circuit board that contains the logic for
the processing unit, the display attachment,
and the keyboard attachment. Also contains
the ROS control programs for the above
devices and the diskette attachment.

PN. The abbreviation for part number.

port. An access point (for example, printer
port) for data entry and exit to which an
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input/output device can be attached.

preamp. The abbreviation for preamplifier.
See preamplifier.

preamplifier (preamp). An electronic circuit
that, by enabling a received signal to control a
source of power, can supply a larger copy of
the necessary characteristics of the signal.
Usually, a preamp is followed in the circuit by
an amplifier.

processor. The processing unit of the 5322.
program identification (PID). The
identifying number or name assigned to a
program.

program temporary fix (PTF). A temporary
solution or by-pass of a problem diagnosed by
IBM field engineering as a result of a defect in
a current, unaltered release of the program.

PTF. See program temporary fix.

PTX. See phototransistor.

raster. The rectangular pattern on the screen
of a cathode-ray tube caused by the scanning
of the video beam. On the display screen of
the 5322, the raster is normally visible only
when the operator’s brightness control is in the
full clockwise position.

read-only storage (ROS). Storage from
which data can only be read, but not written.

read/write. In the diskette drive, pertains to
reading data from and writing data to a
diskette.

read/write storage. Storage where data can
be written to and read from.

recess. In the diskette drive, the groove in
the fan enclosure that permits the ac motor
drive belt to turn without rubbing against the
fan enclosure.



register. (ISO) A storage device, having a
specified storage capacity such as a bit, a byte,
or a computer word, and usually intended for a
special purpose. '

replace. In this service manual, pertains to
removing a failing part and installing a new
part.

ROS. See read-only storage.

R/W. The abbreviation for read/write.

R/W storage. See read/write storage.

S

scan code. In the 5322, the scan code is the
7-bit character that encodes the characters
from the keyboard.

SM. The abbreviation used for service manual
in the System/23 service library.

solenoid plunger. In the diskette drive, the
moving part of the solenoid that operates the
bail assembly to load or release the read/write
head load arm.

spindle. The shaft in the diskette drive that
engages the diskette and causes it to rotate.

T

stepper motor. In the diskette drive, the
incremental motor that moves the
head/carriage assembly from track to track.

translator. In the 5322, the program that
translates the BASIC language instructions into
machine operations.

TSR. The abbreviation used for
transistor-switching-regulator power supply.

tunnel erase. The process used to erase the

data along the edge of a diskette track during a
write operation. This erasing prevents crosstalk
between tracks during later read operations.

typamatic. A type of key on the 5322
keyboard that causes its input character to be
input repeatedly as long as the key is pressed.

\'4

Vac. The abbreviation for volts of alternating
current.

variable frequency oscillator (VFO). An
electronic circuit used to synchronize the
diskette drive reading circuits when the
diskette drive is performing a read operation.

Vdc. The abbreviation for volts of direct
current.

VFO. See variable frequency oscillator.

video. Pertaining to the visual images on the
screen of the cathode-ray tube.

volume table of contents (VTOC). A table
of contents that is written on a diskette to
describe each data set stored on the diskette.

VTOC. See vol/ume table of contents.

W

welded. Connected together using heat (as in
metal parts).

write/erase. Pertains to the writing of data
to a diskette and erasing data from a diskette.

Y

yoke. Pertains to the assembly on a
cathode-ray tube (CRT) that contains the
horizontal and vertical deflection coils. The
position of the yoke affects the size and
alignment of the image on the screen of the
CRT.
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Index

ac drive motor removal and replacement, diskette 5-38
ac line voltage selection
50-Hz (GBG/I) 2-34
60-Hz (GBG/I) 2-28
ac power supplies (see power supplies)
ac power switch (see power switch)
ac safety grounds 2-7
ac voltage distribution
ac line voltage selection
50-Hz (GBG/l) 2-34
60-Hz (GBG/I) 2-28
ac safety grounds 2-7
50-Hz (GBG/l) 2-10
60-Hz (Canada and U.S.) 2-8
60-Hz (GBG/I) 2-9
address bus 2-48
addressing storage 2-54
adjustments
diskette drive
drive band 5-48
head/carriage assembly (using jumpers) 5-24
head /carriage assembly (using PID 1500) 5-22
head/load solenoid and bail 5-32
display unit
adjustment preface 4-10
brightness potentiometer 4-11
centering rings 4-12
deflection yoke 4-11
focus potentiometer 4-11
high-voltage adjust potentiometer 4-13
horizontal centering potentiometer 4-12
horizontal width coil 4-13
operator’'s brightness control 4-10
vertical hold potentiometer 4-13
vertical linearity amplitude potentiometer 4-13
vertical linearity phase potentiometer 4-13
vertical size potentiometer 4-13
video drive potentiometer 4-11
alphabetic keys 3-16
Attention key 3-16

Backspace key 3-16

belt removal and replacement, diskette drive 5-41
bottom cover removal and replacement 2-14
brightness potentiometer adjustment 4-11

cable diagrams
ac voltage distribution
50-Hz (GBG/I} 2-10
60-Hz (Canada and U.S.} 2-8
60-Hz (GBG/Il) 2-9
dc voltage distribution  2-11
signal cables 2-12
diskette drive 5-10
display unit 4-5
keyboard 3-5
capacitor removal and replacement, diskette motor 5-40
CE diskette resident diagnostics 1-7
CE jumpers
country selection 2-17
diskette adjustment 5-20, 5-24

internal diskette not installed 2-17
loop on test 2-17
read/write storage card 2-17
stop on error  2-17
CE utility programs
functions  1-7
configuration display 1-7
diskette copy 1-7
diskette format 1-7
diskette read/verify 1-7
diskette VTOC display 1-
EC and PTF support 1-7
error log display 1-7
location 1-7
centering rings adjustment 4-12
central processing unit 2-44
functional units 2-48
address bus 2-48
control bus 2-48
data bus 2-48
direct memory access (DMA} 2-52
error checking 2-56
1/0 address decoder 2-50
interrupt  2-50
interval timer  2-51
microprocessor 2-48
read-only storage 2-53
read/write storage 2-53
storage addressing 2-54
operation 2-46
dataflow 2-47
microprograms  2-46
planar board 2-44
layout diagram  2-44
clock 2-48
collet and spring assembly, diskette
operation 5-74
removal and replacement 5-17
contents (master) iii
control bus  2-48
clock 2-48
hold acknowledge 2-48
hold request 2-48
1/Oread 2-48
1/0 write 2-48
interrupt acknowledge 2-48
interrupt request 2-48
reset in  2-48
reset out 2-48
storage read 2-48
storarge write 2-48
control card, diskette (see diskette control card)
cooling fan (see fans)
Copy Display key 3-16
counter 0 2-51
counter 1 2-51
counter 2 2-51
covers
bottom cover removal and replacement 2-14
front cover removal and replacement 2-14
keyboard cover removal and replacement 2-14
rear access cover removal and replacement 2-14
top cover removal and replacement 2-14
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Index

CPU (see central processing unit)
CPU planar board
connector pin assignments for
CE logic probe 2-18
CE register test pins 2-19
dc power {(P4) 2-11, 2-18
display unit cable 2-12, 2-18
input/output card sockets 2-19
keyboard cable 2-12, 2-18
read/write storage card sockets 2-19
ROS modules 2-18
dataflow diagram  2-47
description 2-44
diagram 2-17, 2-18
jumper pin assignments for
CE loop on test 2-17
CE stop on error 2-17
country selection 2-17
internal diskette not installed 2-17
read/write storage card 2-17
location 2-4, 2-16
removal and replacement 2-16
service position 2-16
CRC (see cyclic redundancy check)
cyclic redundancy check  2-53

data bus 2-48
data rate, 31SD diskette drive 5-68
data rate, 51TD diskette drive 5-69
dc voltage distribution 2-11
deflection yoke adjustments 4-11
diagnostic programs
description of 1-7
CE diskette resident diagnostics 1-7
power-on diagnostics 1-7
ROS resident diskette diagnostics 1-7
types of 1-7
diagnostic user guide
example of 1-9
location of 1-8
direct memory access (DMA} 2-52
controller 2-52
operation  2-52
diskette attachment 5-76
circuit card  5-76
data flow 5-76
diskette control card 5-77
stgnal lines 5-79
access 0and 1 5-79
diskette sense {31SD} 5-79
diskette sense (61TD) 5-79
erase gate 5-79
file data 5-79
head engage 5-79
index 5-79
inner tracks 5-79
select head 1 5-79
switch filter 5-79
write data 5-79
write/erase enabled 5-79
write gate  5-79
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31SD drive 5-77
51TD drive 5-78
diskette drive
attachment cable
pin assignments  5-10
removal and replacement 5-12
collet and spring assembly removal and
replacement 5-17
control card removal and replacement 5-57
drive band
adjustment 5-48
removal and replacement 5-50
service check  5-47
drive belt and pulley removal and replacement
drive motor removal and replacement 5-38
guide removal and replacement 5-16
head/carriage assembly
adjustment {(using jumpers}) 5-24
adjustment {using PID 1500) 5-22
removal and replacement 5-26
service check (using jumpers) 5-20
service check (using PID 1500) 5-18
head/carriage pressure pad removal and
replacement 5-29
head load bail removal and adjustment 5-35
head load solenoid and bail
adjustment 5-32
service check 5-30
head load solenoid and idler removal and
replacement 5-36
latch
operation of 5-62
removal and replacement 5-15
LED assembly
removal and replacement 5-53
service check 5-52
locations
control card (31SD) 5-7
control card (51TD) 5-8
diskette drive (left side) 5-6
diskette drive {right side} 5-5
maintenance preface 5-3

5-42

motor capacitor removal and replacement  5-40

PTX assembly
removal and replacement 5-56
service check 5-b4
removal and replacement 5-11
stepper motor pulley and clamp removal and
replacement 5-44
stepper motor removal and replacement 5-42
theory of operation 5-59
attachment card  5-76
control card (31SD) 5-77
control card (51TD) 5-78
diskette 5-60
diskette environment and storage 5-63
diskette format 5-61
diskette handling 5-62
diskette shipping and receiving 5-63
q!ectrical characteristics 5-66
environmental characteristics  5-57
functional characteristics 5-67



functional description 5-66 display unit functional description

introduction  5-59 character format 4-21
operation 5-72 data flow
physical characteristics 5-66 display screen 4-19
read /write principles 5-80 screen format 4-21
recording principles (FM and MFM DMA (direct memory access) page register 2-54
formats) 5-68, 5-69 DMA (see direct memory access)
specifications 5-67 drive band, diskette
stepper motor 5-70 adjustment 5-48
diskette drive characteristics removal and replacement 5-50
electrical 5-66 service check 5-47

environmental 5-67
functional 5-67

physical 5-66 Enter key 3-16
specifications  5-67 error checking

diskette drive operation 5-72 input/output {I/0}) 2-56
mechanical sequence 5-74 power 2-56
timing sequencé 5-73 R/W storage parity 2-56

diskette format 5-61 ROS cyclic redundancy check 2-53
cylinders 5-61 write-to-ROS  2-56

diskette type 1 5-60
diskette type 2 5-60

sectors 5-61 fans
tracks 5-61 diskette drive motor
display unit location 5-5, 5-39
ac fuse 4-7 removal and replacement 5-38
removal and replacement 4-7 rear cooling 2-38
service check  4-7 danger notice 2-38
adjustments 4-10 location 2-3, 2-4
adjustment preface 4-10 removal and replacement 2-38
brightness potentiometer 4-11 ferroresonant power supply 2-57
centering rings 4-12 Field- key 3-16
deflection yoke 4-11 Field+ key 3-16
focus potentiometer 4-11 file data, 31SD diskette drive 5-80
high voltage adjust potentiometer 4-13 file data, 51TD diskette drive 5-80, 5-82
horizontal centering potentiometer 4-12 FM (see frequency modulated format)
horizontal width coil 4-13 focus potentiometer adjustment 4-11
locations  4-10 frequency modulated (FM) format 5-68
operator's brightness control 4-10 data rate 5-68
tool 4-10 description 5-68
vertical hold potentiomter 4-13 read data 5-68
vertical linearity amplitude potentiometer 4-13 front cover removal and replacement 2-14
vertical linearity phase potentiometer 4-13 fuses
vertical size potentiometer 4-13 for 50-Hz power supply (GBG/I) 2-35
video drive potentiometer 4-11 removal and replacement 2-35
diagnostics 4-24 service check 2-35
language/character sets 4-14 values 2-35
locations 4-4 for 60-Hz power supply {Canada and U.S.) 2-22
removal and replacement 4-8 removal and replacement 2-22, 2-23
safety 4-2 service check 2-22, 2-23
signal cable 4-4 values 2-22
pin assignments 4-5 for 60-Hz power supply (GBG/I) 2-29
removal and replacement 4-4 removal and replacement 2-29
theory of operation 4-18 service check 2-29
data flow 4-22 values 2-29

display screen 4-19
functional description 4-19

introduction 4-18 GBG/| (see General Business Group/International)
operator’s brightness control 4-18 General Business Group/International G-4
screen and character formats  4-21 glossary G-1

display unit diagnostics guide removal and replacement, diskette 5-16

CE diskette resident 3-19
power-on 3-19
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head/carriage assembly, diskette

adjustment

using jumbers 5-24

using PID 1600 5-22
removal and replacement 5-26
service check

using jumpers 5-20

using PID 1500 5-18

head load bail removal and replacement, diskette 5-35

head load solenoid and bail, diskette
adjustment 5-32
operation 5-75
service check 5-30
high voltage adjust potentiometer adjustment 4-13
hold acknowledge 2-48, 2-52
hold request 2-48

horizontal centering potentiometer adjustment 4-12

horizontal width coil adjustment 4-13

1/0 address decoder 2-50
1/0 check 2-56
1/0 devices
external
5241 printer 2-41
5242 printer 2-41
5246 diskette unit 2-41
internal
diskette drives 2-41
display unit 2-41
keyboard 2-41
1/Oread 2-48
1/0 write 2-48
IBM System/22 Service Library (see service library)
installation warning  vi
internal storage 2-53
addressing 2-54
page registers 2-54
read-only storage (ROS) 2-53
read/write (R/W) storage 2-53
parity check  2-53
interrupts  2-50
priority of  2-51
program control of  2-51
service routines for 2-50
trap (error) 2-51
interval timer 2-51
counter 0 2-51
counter 1 2-51
counter 2 2-51

jumpers (see CE jumpers)

keyboard
cable
pin assignments 3-5
removal and replacement 3-4
language arrangement diagrams 3-8
Austria/Germany  3-9
Belgium 3-9

X-4 SY34-0171

Canada (English)/United States 3-10

Canada (French) 3-9
Denmark 3-10
Finland/Sweden 3-10
France (AZERTY) 3-11
France (QWERTY) 3-11
International  3-11
ltaly 3-12
Japan (Katakana) 3-12
Norway 3-12
Spain/Spanish  3-13
Switzerland (French) 3-13
Switzerland {German) 3-13
United Kingdom -3-14
locations 3-2
remova! and replacement  3-6
scan codes 3-3
theory of operation 3-15
diagnostics 3-19
functional description 3-17
introduction 3-15
keyboard operations 3-16
keyboard cover removal and replacement
keyboard diagnostics 3-19
CE diskette resident 3-19
power-on 3-19
keyboard functional description 3-17
data flow 3-17
key types 3-17
keyboard operations 3-16
in BASIC mode 3-16
in diagnostic mode 3-16
alphabetic and numeric keys 3-16
attention key 3-16
backspace key 3-16
copy display key 3-16
enter key 3-16
field-, field+ keys 3-16
keyboard scan codes 3-3

latch, diskette
operation 5-62
removal and replacement 5-15
LED assembly, diskette
removal and replacement 5-50
service check 5-52
location diagrams
ac safety grounds  2-7
cables and connectors  2-6
CPU planar board 2-17
diskette drive 5-5, 5-6
attachment cable 5-10
318D control card 5-7
51TD control card 5-8
display unit 4-4
functional units  2-3, 2-4
keyboard 3-2
operator controls 2-5

machine update card 2-46



machine update microprograms  2-46
maintenance analysis procedures (MAPs)
entry points to  1-4
example of 1-4
use of 1-4
make/break keys 3-3, 3-18
make-only keys 3-3, 3-18
MAPs (see maintenance analysis procedures)
MFM (see modified frequency modulated format)
microprocessor 2-48
microprograms
diskette resident 2-46
machine update 2-46
ROS resident (attachment card) 2-46
ROS resident {planar board}) 2-46
model numbers  2-40
modified frequency modulated (MFM) format 5-69
data rate 5-69
description 5-69
read data 5-69
MPU (see microprocessor)

numeric keys 3-16

operator controls
locations of 2-5
operation of 2-43
diskette latches 2-3, 5-62

display screen brightness control 2-43, 4-18

power switch  2-43

page registers 2-54
DMA (direct memory access) 2-54
R/W read 2-54
R/W write 2-54
ROS 2-54
personal safety v
planar board {see CPU planar board)
power check 2-56
power-on diagnostic 1-7
power supplies
grounding 2-58
input voltages 2-58
output voltages 2-58
theory of operation for
ferroresonant type 2-57
transistor-switching regulator type  2-57
50-Hz (GBG/I} 2-32
ac line voltage selection 2-34
layout diagram for 2-32
removal of 2-33
replacement of 2-33
voltage distribution for 2-10
60-Hz (Canada and U.S.) 2-20
layout diagram for 2-20
removal of 2-21
replacement of 2-21
voltage distribution for 2-8

60-Hz {(GBG/l) 2-26
ac line voltage selection 2-28
layout diagram for 2-26
removal of 2-27
replacement of 2-27
voltage distribution for 2-9
power switch
for 50-Hz power supply (GBG/l) 2-36
removal and replacement 2-36
service check 2-36
for 60-Hz power supply (Canada and U.S.) 2-24
removal and replacement 2-24
service check 2-24
for 60-Hz power supply (GBG/1) 2-30
removal and replacement 2-30
service check 2-30
operation of 2-43, 2-57
preface i
printer attachment port  2-14, 2-41
priority of interrupts  2-51
processor
maintenance procedures
ac voltage distribution diagrams  2-8
cooling fan 2-38
covers 2-14
CPU planar board 2-16
dc voltage distribution diagram  2-11
locations 2-3
power supplies 2-20
signal cable distribution diagram  2-12
theory of operation 2-40
central processing unit (CPU) 2-44
CPU planar board data flow 2-47
error checking 2-57
external 1/0 devices 2-41
functional description 2-43
functional units  2-48
introduction  2-40
model numbers  2-40
operator switches and controls  2-43
optional features. 2-41
power supplies 2-57
processing unit operations  2-45
standard features 2-41
processor optional features
external diskette attachment 2-41
printer attachment port (second) 2-41
processor planar board (see CPU planar board)
processor standard features
audible alarm  2-41
diskette drives 2-41
display unit 2-41
keyboard 2-41
printer attachment port (first) 2-41
read-only storage 2-41
read/write storage 2-41
program control of interrupts  2-51
PTX assembly, diskette
removal and replacement 5-56
service check 5-54
pulley removal and replacement, diskette drive  5-41

»
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R/W read page register 2-54
R/W storage (see read/write storage)
R/W storage parity check 2-56
R/W write page register 2-54
read data, 31SD diskette drive 5-68,
read data, 51TD diskette drive 5-69,
read-oniy storage 2-53

addressing 2-53, 2-54

CRC check 2-53

location 2-53
read/write principles, diskette

5-80
5-82

frequency modulated (FM) format 5-68, 5-80

file data 5-80
FM encoding 5-80
read data 5-68, 5-80
modified frequency modulated (MFM)
format b5-69, 5-82
file data 5-82
MFM encoding 5-82
read data 5-69, 5-82
read/write stroage 2-53
addressing 2-53, 2-54
jumpers 2-17
location 2-17
parity check 2-53, 2-56
rear access cover removal and replacement
removals/replacements
covers 2-14
bottom 2-14
front 2-14
keyboard 2-14
rear access 2-14
top 2-14
CPU planar board 2-16
diskette unit 5-11
ac drive belt and pulley 5-41
ac drive motor 5-38
attachment cable 5-12
collet and spring assembly 5-17
control card 5-57
drive band 5-50
guide 5-16
head/carriage assembly 5-26
head/carriage pressure pad 5-29
head ioad bail 5-35
head load solenoid and idler 5-36
latch 5-15
LED assembly 5-53
motor capacitor 5-40
PTX assembly 5-56
stepper drive motor 5-42
display unit 4-8
ac fuse 4-7
signal cable 4-4
fans
diskette drive motor 5-38
rear cooling 2-38
keyboard 3-6

cable 3-4
50-Hz power supply (GBG/I} 2-33
fuses 2-35

power switch 2-36

X-6 SY34-0171

2-14

60-Hz power supply {Canada and U.S.) 2-21
fuses 2-22, 2-23
power switch 2-24
60-Hz power supply (GBG/l) 2-27
fuses 2-29
power switch 2-30
replacement procedures {see removals/replacements)
reset in  2-48
reset out 2-48
ROS (see read-only storage)
ROS page register 2-54
ROS resident diskette diagnostic  1-7

safety
installation warning  vi
personal v
scan codes (see keyboard scan codes)
service checks
diskete drive
drive band 5-47
head/carriage assembly {using jumpers) 5-20
head/carriage assembly (using PID 1500) 5-18
head/load solenoid and bail 5-30
LED assembly 5-52
PTX assembly 5-54
service library
contents of 1-2
flowchart of
use of 1-2
service manuals
contents of 1-10
location of 1-10
use of 1-11
volume numbers of 1-10
service routines for interrupts  2-50
signal cable pin assignments 2-12
diskette drive 2-12, 5-10
display unit 2-12, 4-5
keyboard 2-12, 3-5
printer port 2-12
signal cables 2-12
diskette drive 5-10
display unit 4-5
keyboard 3-5
stepper motor
description 5-70
operation 5-70
removal and replacement 5-42
storage page registers {see page registers)
storage read 2-48
storage write  2-48

theory of operation

diskette drives 5-59

display unit 4-18

keyboard 3-15

power supply 2-57

processor 2-40
top cover removal and replacement 2-14
transistor-switching-regulator power supply 2-57



trap interrupt  2-51, 2-56

TSR (see transistor-switching-reqular power supply)

typamatic keys 3-3, 3-18

user guide {see diagnostic user guide}

vertical hold potentiometer adjustment 4-13

vertical linearity amplitude potentiometer
adjustment 4-13

vertical linearity phase potentiometer adjustment

vertical size potentiometer adjustment 4-13

video drive potentiometer adjustment  4-11

write-t0-ROS check 2-56

318D diskette drive 5-77

51TD diskette drive 5-78
5241 printer 2-41

5242 printer 2-41

5246 diskette unit  2-41

Index
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