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PUBLICATION UPDATE: PROBLEM ISOLATION MANUAL, GC22-9192-1 

PROCESSOR BACK PANEL REMOVAL AND REPLACEMENT 

The current edition of the Computer System Problem Isolation Manual, GC22-9192-1 
describes removal of the processor back panel by loosening four retaining screws 
(Figure 4-4, page 4-4). Once these screws are removed, however, it is necessary 
to remove the eight standoff screws that attach the back panel to the I/O 
connectors as shown below: 

The back panel can then be removed; put the standoff screws in a safe place until 
the panel is reattached. 



PREFACE 

This publication provides information on diagnosing problems occurring with the 
IBM Instruments, Inc. Computer System. Its only purpose is to assist you in 
isolating the source of a Computer System problem to a "customer-replaceable 
unit", not determining the failing component wi thin a unit. Instructions are 
given for removing the unit and shipping it to IBH Instruments for repair and/or 
replacement. There are four chapters: 

• Chapter 1 

• Chapter 2 

• Chapter 3 

• Chapter 4 

"Introduction" briefly describes the service facilities 
provided for the IBM Instruments Computer System, lists those 
items that are considered "customer-replaceable units". and 
provides general directions for problem isolation. 

"Problem Isolation Procedures" asks simple questions about the 
nature of the system problem; these questions can be used to 
narrow down the source of the problem before running the 
diagnostic programs. 

"Running the Diagnostics" describes the diagnostics that are 
available, how to request that a specific test be run, and what 
information to save for the IBM Instruments Customer Support 
Center. 

"Removal and Replacement Procedures" describes, with 
illustrations, how to remove all of the customer-replaceable 
units and replace those unJts after repair. 

You need not know programming to use this book and the only tool required is a 
screwdriver. 

The follm"ing Computer System publications may be of use in problem isolation: 

Computer System Operator's Manual, GC22-9l86 

is useful for gaining an understanding of how the individual units operate; it 
is also useful when you are operating various functions of the Computer System 
with system commands. 

CS-OS Reference Manual, Part 2: Logical I/O, GC22-9200 

will be useful when programming interface information is required to isolate a 
problem related to a connected device. 
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1.0 INTRODUCTION 

The IBM Instruments Computer System is designed to provide reliable, 
trouble-free service in a variety of environments. However, in the event that a 
unit does fail, we want to work together with you to find the source of the 
problem quickly, so you can continue with your work. A number of service 
facilities are available to help us isolate the source of a problem. These 
include: 

• Toll-free telephone assistance from the Customer Support Center 

• Problem isolation procedures 

• Bu~lt-in diagnostic programs 

These facilities will help you isolate the failing area of the Computer System 
to what is known as a "Customer Replaceable Unit" or CRU, which can then be sent 
to IBM Instruments for repair and/or replacement. Each of these service 
facilities is briefly discussed below. 

1.1 TELEPHONE ASSISTANCE 

Service, programming, and applications specialists are available at the 
Customer Support Center to provide telephone assistance during normal business 
hours. They can help determine whether the source of a problem is a device 
connected to the Computer System, programming, or the Computer System hardware. 
There is no charge for this assistance. 

1.2 PROBLEM ISOLATION PROCEDURES 

These preliminary questions, found in Chapter 2 of this manual, are designed to 
eliminate certain error possibilities. By answering these questions you will 
get a clearer picture of where the problem's source can be before running any 
diagnostic programs. The answers will also provide a better idea of which 
diagnostics may be needed. 
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1.3 DIAGNOSTICS 

Some diagnostics are automatically run each time the Computer System is turned 
on. If an error is detected by these diagnostics, information about the error 
is presented on the keypad LED's and on the CRT display before the operating 
system is activated. In addition, the following message is displayed: 

PUSH RESET SWITCH ON BACK PANEL TO RETRY, OR 
PRESS STOP KEY THEN EXECUTE KEY TO START MANUAL DIAGNOSTICS 

In addition, there are extended diagnostics that can be controlled from the 
keypad or keyboard, allowing you to request specific tests or subtests by 
number. Instructions for running these manual tests as well as a brief 
description of each test are found in Chapter 3. 

1.4 "CUSTOMER REPLACEABLE UN ITS" - CRU'S 

The service facilities above are aimed at tracing the problem to one of the 
following customer replaceable units of the Computer System: 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

planar board 
printer/plotter control board 
prom plug-in 
power supply 
CRT display 
keyboard 
keypad 
printer/plotter 
optional feature boards (sensor I/O, hard disk controller, etc.) 
optional 5 1/4- or 8-inch diskette units 
optional hard disk units 
processor chassis 

Instructions for removing and replacing these CRU's are provided in Chapter 4. 
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2.0 PROBLEM ISOLATION PROCEDURES 

As discussed in Chapter 1, a series of diagnostic tests is automatically 
run ~"hen the Computer System is s~Titched on. These tests take from 20 
seconds to 4 minutes and 45 seconds to complete, depending upon the amount 
of storage in your Computer System. When the Computer System is switched 
on, some of the LEDs shown below will come on momentarily and then go out. 

(NOTE: The keys in which the LED'S appear are fully functional.) 

If the diagnostic tests complete successfully, that is, if no errors are 
detected: 

• The "Test Complete" LED shown in Figure 2-1 will flash and then go 
off. 

• You will hear a short "beep" and, if a diskette is inserted in the 
diskette drive, the operating system power on menu will appear on the 
CRT display. 

o POWER 

DDOC o FAULT 

o ON LINE 

goNLlNE 0 OFF LINE 
FORM SET. ,. 10 

guNEFEED 0 '\ 0 
FORM FEED. I. 

L 
C 

o SELF TEST \ 
" 'Test Complete' LED 

Figure 2-1. Keypad LED'S. 

Problem Isolation Procedures 2-1 



If one of the tests finds a fault in the Computer System, that test number will 
be displayed on the CRT. Record the number and any other displayed information 
then call the IBM Instruments Customer Support Center to report the error. In 
addition, the following message will be displayed: 

PUSH RESET SWITCH ON BACK PANEL TO RETRY, OR 
PRESS STOP KEY THEN EXECUTE KEY TO START MANUAL DIAGNOSTICS 

If anything else happens, (that is, if the three items above do not occur and no 
test number or message is displayed on the CRT, follow the problem isolation 
procedures that follow. They will help you to determine what further tests 
should be run. When you reach the end of a procedure you will be instructed to 
call the IBM Instruments Customer Support Center ("CALL IBM") for further 
assistance or to report what you have found. Each of the possible "ends" of the 
procedures is labeled; use this label to let the service personnel know where 
the procedures led you. 

EXAMPLE 

-----YES--+ POSSIBLE KEYPAD 
PROBLEM. CALL IBM. 

8----- Refer to this label when 
reporting the problem. 

NOTE: If you did not record a test number or are not sure of the results of the 
power-on tests, 

1. Remove any diskettes from the Computer System 

2; Switch the Power Off. 

3. Wait 10 seconds. 

4. Switch the Power On and note the results. 
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2.1 GENERAL PROBLEM ISOLATION 

The procedures below are a first step only. They will assist you in isolating 
the problem to a major area of the Computer System. Procedures for each of these 
areas will help you to determine which CRU is the likely source of the problem. 
Boxes that ask questions are numbered for cross-reference by other procedures. 

1 DID ANYTHING HAPPEN WHEN 
YOll Po\~ERED ON THE COM - - NO---+ 
PUTER SYSTEM? 

-KEYPAD LEDS FLASH 
-PROCESSOR FANS START 
-PRINTER RIBBON SHIFT 

CYCLES 
I 

YES 

~------+------~ 2 DOES THE "TEST COMPLETE" 
LED FLASH ON AND OFF IN r----NO---+ 
10 TO 45 SECONDS? 

I 
YES 

r------+---~ 3 IS TEST INFORMATION OR A 
SYSTEM MENU DISPLAYED ON r----NO---+ 
THE CRT? 

I 
YES 

~------~------~ 
4 IS YOUR KEYPAD FUNCTION­

ING PW :'ERLY? CAN YOU 
INVOKE THE HANUAL DIAG- I--NO---+ 
NOSTICS FROM THE KEYPAD 
AND RUN TEST #1? GO TO 
SECTION 3. 

I 
YES 

+ 
continued 

CHECK THE POWER. 
GO TO SECTION 2.2 

GO TO SECTION 2.3 
"DIAGNOSTICS DO NOT 
RUN" 

GO TO SECTION 2.4 "CRT 
PROBLEM ISOLATION". 

GO TO SECTION 2.5 
"KEYPAD-RELATED 
PROBLE~1 ISOLATION" 
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YES 

...-----1----. 
5 IS YOUR KEYBOARD FUNCTION-

ING AS EXPECTED? ----NO~I GO TO SECTION 2.6 
I 

YES 

.----~-------. 
6 ARE YOUR DISKETTE UNITS 

FUNCTIONING PROPERLY? 
-CAN YOU ACCESS FILES 
-WILL PROGRAMS RUN? 

~NO~I GO TO SECTION 2.7 

I 
YES 

~------!------~ 
7 ISSUE THE COMMAND "DIR .t;PR" 

AND PRINT THE DISPLAY ON 
THE PRINTER WITH "PRTSCR" 

IS THE PRINTER/PLOTTER 
FUNCTIONING PROPERLY? ~NO~ IF IT DOES NOT DO 

'--_____ -.-_____ --J ANYTHING, GO TO SECT-

YES 

.-----1----. 
RUN THE MANUAL DIAGNOSTIC 
TESTS (AS SHOWN IN CHAP­
TER 3) AND RECORD THE 
RESULTS. CALL IBM. 

ION 2.8. IF OUTPUT OR 
MARGINS ARE INCORRECT 
SEE SECTION 2.8.1. 
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c RT Display. __ - - t-

1-~ 
5%-inch Diskette 
Unit 

IIOJ_ 
0 

lDDODOODDOOf 1-

~ r---
oftkeys -------s 

Processo 
Fans 

I 

f W I 
mmr lUI 

'un.~~ ~ 

-
-'I 
II 

DO --

\ 

II U , 
II lUI ~ 

~ I I " 
o \ 

Keypad 
LEOs -----~DDDDBDDDDDDDDDDDDDD~ DaDO OODOODDDDDDDDD 

i, /1 DODDDDDDDDDDDDDDDDD 

Printer/Plotter 
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2.2 POWER-RELATED PROBLEM ISOLATION 

1 ARE THE FANS ON THE LEFT ~NO----' ARE THE POWER SUPPLY 
HAND SIDE OF THE LEDS LIT? 
PROCESSOR RUNNING? L...--~-------r-----' 

NO YES 

r--- i 
1 

CHECK THE PRINTER/PLOTTER 

YES 

2 SWITCH OFF THE PROCESSOR; 
WAIT 20 SECONDS AND SWITCH 
POWER ON AGAIN. 

THE POWER SUPPLY IS BE­
HIND THE PRINTER/PLOTTER. 
REMOVE THE PAPER AND EX­
Ai'1I NE THE LEDS. 

ARE ALL OF THE POWER 
SUPPLY LEDs LIT? 

I I 
YES NO 

! ! 
continued continued 

AND FAN CONNECTIONS 
r---

CHECK THE WALL OUTLET. 

CHECK THE POWER CORD 
ON THE BACK OF THE 
PROCESSOR UNIT; REHOVE 
THE CORD AND CHECK tHE 
FUSE ON THE BACK OF 
THE PROCESSOR UNIT. 

CHECK THE CONNECTORS 
TO THE pm~ER SUPPLY. 
REFER TO CHAPTER 4. 

HAS THE PROBLEM BEEN 
CORRECTED? 

YES NO 

rooL~iiiMJ 
GO BACK TO e 
SECTION 2.1 

. 
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Processor Unit 

Proble m Isolat" lon P 

KeVpad LEOs Lit? 

120 Volt 
RecePtacle 
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SWITCH POWER OFF AND 
CHECK THE DC POWER 
CONNECTION TO POWER SUPPLY. 

WAIT 20 SECONDS AND SWITCH 
POWER ON AGAIN. 

ARE THE POWER SUPPLY LEDS 
LIT NOW? 

I I 
YES NO 

+ +------. 
GO TO 
BOX #3 

PROBABLE FAULTY 
POWER SUPPLY. 
CALL IBM. 

3 DO ANY KEYPAD LEDS 
LIGHT WHEN THE SYSTEM 
IS SWITCHED ON? 

r----NO~ POSSIBLE KEYPAD 
PROBLEM. CALL IBM. 

I 
YES 

r-----+-----. 
4 DO THE KEYPAD LEDS 

THEN GO OUT? I----NO~ CAN YOU RUN OTHER 
L-_____ ~--_---' (NON-KEYPAD) FUNCTIONS? 

YES 

PROCESSOR POWER IS OKAY. 
RETURN TO SECTION 2.1 AT 
BOX #2 AND CONTINUE. 

I I 
YES NO 

r= +-
POSSIBLE PLANAR 
PROBLEM. CALL IBI-1. 

POSSIBLE KEYPAD 
PROBLEI-l. CALL IBM. 
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DC Connectors 

NOTE: Refer to Chapter 4, Section 4-1 
to gain access to this component_ 

o POWER 

o FAULT 

o ON LINE 

;
ON LINE 
OFF LINE 
FORM SET 

DDO[ 
DDDL 

; 
LINE FEED 0 
FORM FEED. DC 

o SELF TEST 

~ 
Any Keypad LEOs Lit? 
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2.3 DIAGNOSTICS DO NOT RUN 

1 IS THERE A DIAGNOSTIC 
ERROR MESSAGE DISPLAYED I--YES----- RECORD THE FAILURE 
ON THE CRT? INFORMATION. RETRY; 

I THEN CALL IBM. 

NO 

,------+-----. 
2 IS THE OPERATING SYSTEM 

MENU DISPLAYED ON THE 
CRT? 

r----YES~ POSSIBLE KEYPAD 
PROBLEM. CALL IBM. 

I 
NO 

,------ + -----. 
3 DO ANY LEDS ON THE 

KEYPAD LIGHT WHEN THE 
SYSTEM IS SWITCHED ON? 

I---NO---+ IS THE "BEEPER" STILL 
BEEPING? 

I 
YES 

continued 

I I 
YES NO 

.----+,----. 
GO TO SECTION 
2.2, BOX #1. 

POSSIBLE KEY­
PAD OR PLANAR 
PROBLE~1. CALL 
IBM. 
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OPERATING SYSTEM EXTENSION 
-;~~ E INSTllItEflTS INC. 
.=."::: :5 '=f5: CS 9B8B COrtPUTER SYSTDt 

VERSION 1.1 18/Bl/83 

8) I 

e COPYRI GHT I IIH I NSTRlItEflTS INC. 198Z. 1983 

FUNCTION KEYS ARE ASSIG"ED AS 'FOLLOWS: 

~~ DII 8: 

~ HELP 

~ SYsttAP 

~ nENU 

~ CloS 

o POWER 

o FAULT 

o ON LINE 

;
ON LINE 
OFF LINE 
FORM SET 

~ DII 1: 

~ FORMAT 

~ DISKCOP'r' 

~ COPY 

~i PAGE 
_v 

Operating System Menu 

DDOC 
0(. DC 

~L1NEFEEO 0 1 \ Dr 
• FORM FEEO • ", ..... _-.! L 
o SELF TEST \ 

\ 
°Test CompleteO LEO 
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YES 

1 ..... 4-D-I-D-T-H-E-B-JE-R-G-0-0-F-F-?---,!-NO---.-. r--F-A-U-LT-Y-K-E-Y-PA-D-. ...., 

I CALL IBM. 
YES 

~-----+------~ 5 DO THE KEYPAD LEDS CHANGE 
r--NO~I CALL IBM. (DO SOME GO OUT AND SOME 

REMAIN LIT)? 

6 

I 
YES 

~ 
RECORD THE PATTERN OF THE 
LEDS THAT ARE LIT. 

RETURN TO SECTION 2.1 AND 
TRY AGAIN. 

DID THE TESTS RUN WITHOUT 
A FAILURE THE 2ND TIME? 

I 
YES 

~-----+-------..... 
7 IS THE OPERATING SYSTEM 

HENU DISPLAYED ON THE 
CRT? 

I 
YES 

---NO----+ 

CV 

RECORD THE PATTERN 
AND CALL IBM. 

-NO---.-.I GO TO SECTION 2.4. 

r---------+------~ 8 IS THE "TEST COHPLETE" 
LED ON THE KEYPAD LIT? ---NO----+ POSSIBLE KEYPAD '-------....,1------..... PROBLEM. CALL IBM. 

YES GV 
~-----+------~ GO TO SECTION 2.1 BOX #3. 

Problem Isolation Procedures 2-12 



o POWER 

o FAULT 

o ON LINE 

;
ON LINE 
OFF LINE 

FORM SET 

DDOC 
DDDC 

~LlNEFEED 0 1 Dr 
• FORM FEED • , .... _.J L 
OSELFTEST ~ 

Any Keypad LEOs Lit? 
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2.4 CRT-RELATED PROBLEM ISOLATION 

1 TURN THE BRIGHTNESS CON­
TROL KNOB FULLY CLOCKWISE. 

DOES A GREEN BACKGROUND 
OR ANY PATTERN APPEAR 
ON THE SCREEN? 

I 
YES 

continued 

CHECK THE 12 VOLT 
POWER SUPPLY LED. 

CHECK THE CRT CONNEC-
TORS AT THE BACK OF 
THE PROCESSOR. 

CHECK THE CRT CONNECT-
ION ON THE PRI~TERI 
PLOTTER CONTROL BOARD. 

HAS THE PROBLEN BEEN 
CORRECTED? 

I I 
YES NO 

+ EL0iJ 
GO TO SECTION 
2. 1, BOX 114. 

(0 
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o 

12 Volt Power 
Supply LED 

PrinterlPlotter Control Board 

00000000001 

-
Brightness 
Control 

Printer/Plotter 
Control Board 
CRT Connector 

L------II <--I __ ~ 
= c=:> ==. c::::Jc::::J 

r=J n 

I~ 
00 
00 :: 
00 

!! 
'----II c=J CJ ~ 

CJ°c=J~ 

~-.-JI CJ o¢ D 
0======0 L--~I CJ D ~DO 

==c================================= 

Rear CRT Connection 
NOTE: Refer to Chapter 4, Section 4·1 

to gain access to this component. 
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YES 

! 
2 RUN TEST #16 WITH A WRAP 

CABLE ATTACHED. GO TO 
CHAPTER 3 FOR HELP. 

DID THE TEST RON SUCCESS­
FULLY (NO ERRORS)? ---NO~ CHECK THE CONNECTIONS 

L-----:------r-------..... ON THE PRINTER/PLOTTER 

YES 

POSSIBLE CRT FAILURE. 
CALL IBM. 

CONTROL BOARD AND RUN THE 
TEST AGAIN. 

DID THE 
I 

YES 

r--

TEST FAIL? 
I 
NO 

....--1----, 
GO TO SECTION 
2.1, BOX #4. 

POSSIBLY A 
FAULTY PLANAR 
BOARD. CALL 
IB~1. 
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NOTE: Refer to Chapter 4, Section 4·1 

to gain access to this component. 

To Print 
Head 

To Print Head and 

Paper Drive Motors 

Pri nter /Plotter 

AC Power 

c:::::Jc:::J=c:::::J 

~~~~ 

c:::Jc:::::Jc:::::J= 
c::J = c:::J 
~~~~ 

c::::::J c:::J 
c::::J c::J 

Keyboilrd 

@ 
Fu .. 0 

IEEE' •• ~ 
~~=£IDI(@~@)I 

Bus 00 

CRT Connector 

• 0 ~ Grounding Clip 
'Spring , I I 

R~taining _____ ---'<;""* CRT Interface : +-;--
Chp ~"nnnnnl!!lIll!!.nnnMnniB- Grounding Stud 

Printer/Plotter Signals 

From Planar Board 

+5, +12 Volts DC 

CRT and Softkeys 

~---,II,--__ -::, 
=~ 

==::JI c:::J = 
c=J a 

.. 
o. 
00 

:: 
~~ :: 
!! 

I C=:J c::::J UYII3dO 

c=JOCJ~ 
I I c=J 01: 10 au 

ITIDCJD O====Ol~ D c=J o~nu 

o 
IIJ(]DOD ~ gogno 

PrintarlPlotter Control Board 

= ================================= 
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2.5 KEYPAD-RELATED PROBLEM ISOLATION 

1 ARE ALL KEYS ON THE KEYPAD 
AFFECTED BY THE PROBLEM? r--.--NO---'-' IF POSSIBLE WITH YOUR 

L..-_____ .,..--______ --' PARTIALLY FUNCTIONING 

YES 

2 LOCATE AND CHECK THE CABLE 
CONNECTOR OK THE BACK OF 
THE KEYPAD. TO DO THIS OPEN 
THE PRINTER/PLOTTER COVER. 
LOCATE THE CABLE AT THE END 
OF THE PC BOARD ON THE BACK 
OF THE KEYPAD. 

WAS THE CONNECTOR FULLY 
SEATED AND DID IT APPEAR 
IN GOOD ORDER? 

I 
YES 

KEYPAD, RUN TEST 19. 

DID THE TEST FAIL? 

I I 
YES NO 

,-i 
POSSIBLE 
SOFTWARE 
PROBLEM. 
CALL IBM. 

POSSIBLY A 
FAULTY KEYPAD. 
CALL IB~1. '-------_ ..... e 

l----NO---.-. CORRECT THE PROBLEN 
OR IF THE CABLE IS BAD 
CALL IBM. 

.----1----. 
3 CHECK THE KEYPAD CONNECT­

ION ON THE PLANAR BOARD. 

WAS THE CONNECTION GOOD 
AND THE CABLE IN ORDER? l-----NO---.-. CORRECT THE PROBLEH 

1--------
1
1----------' OR IF THE CABLE IS BAD 

CALL IBM. 
YES 

! 
continued 
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NOTE: Refer to Chapter 4, Section 4-1 

Keypad Printad 
Circuit Board . 

Top Cover 

to gain access to this component. 1 HI 2HI 1 LO 2LO 

Keypad Connector 

Planar Board Keypad Connection 
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YES 

...-!-. 
4 IF A KEYBOARD IS PRESENT, 

RUN TEST #19. GO TO 
CHAPTER 3 FOR INSTRUCT­
IONS. THIS TEST ECHOES 
WHAT YOU ENTER FROM 
THE KEYPAD IN TRANSLATED 
FORM ON THE CRT. COMPARE 
THE RESCLTS WITH THE TABLE 
IN SECTION 2.5.1. 

IF YOU DO NOT HAVE A 
KEYBOARD, CALL IBN. 

WERE THERE ANY DISPLAYED 
CHARACTERS AND WERE THEY 
CORRECT? 

I 
YES 

r--NO~ THIS INDICATES A 
PROBLE~1 WITH A CABLE) 
KEYPAD INTERFACE, OR 
PLANAR BOARD. CALL IBM. 

,...----+------, 
THE PROBLEN IS PROBABLY 
NOT WITH THE KEYPAD 
BUT I'IAY BE PROGRAMmNG. 
CALL IBM. 
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2.5.1 KEYPAD-CRT ECHO TEST 

Use the drawing below to compare the data that you see on the CRT with the data 
associated with keypad keys. Note any differences and report them to IBM 
Instruments. 
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2.6 KEYBOARD-RELATED PROBLEM ISOLATION 

1 ARE ALL KEYS ON THE 
KEYBOARD AFFECTED BY 
THE PROBLEM? 

I 
YES 

-NO~ THIS IS MOST LIKELY 
A FAULTY KEYBOARD. 
CALL IBM. 

.-----!-----r 
2 CHECK THE KEYBOARD CABLE 

CONNECTION AT THE REAR OF 
THE PROCESSOR. RESET THE 
SYSTEM. 

DOES THE KEYBOARD APPEAR 
OKAY NOW? -NO~ CHECK THE CONNECTOR 

1-------""1'1-------' ON THE PLANAR BOARD 
TO THE KEYBOARD SOCKET 

YES CABLE. 

3 RUN TEST #lA. REFER TO 
CHAPTER 3 FOR INSTRUCT­
IONS. THIS TEST ECHOES 
WHAT YOU ENTER FROH THE 
KEYBOARD IN UNTRANSLATED 
FORH ON THE CRT. COMPARE 
THE RESULTS WITH THE TABLE 
IN SECTION 2.6.1. 

YES 

! 
continued 

IS THE CONNECTION OK? 
I I 

YES NO 

r--- +-----. 
RECONNECT IT 
AND RETRY. 

CALL IBM] 

e 
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Reset Switch 

NOTE: Refer to Chapter 4, Section 4-1 
to gain access to this component_ 

Processor Unit 

Kevboard Cable 
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YES 

.....---! -----, 
4 WERE THE DISPLAYED 

CHARACTERS CORRECT? ~NO~ PROBABLE KEYBOARD 
~-----------I~----------~ PROBLEM. CALL IBM. 

YES 

~------+------~ THE PROBLEM IS PROBABLY 
NOT \HTH THE KEYBOARD, 
BUT HAY BE PROGRAMNING. 
SWITCH THE SYSTEH ON AND 
TRY AGAIN. 
IF IT FAILS, CALL IBM. 
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2.6.1 KEYBOARD-CRT ECHO 

Use the drawing below to compare the data that you see on the CRT with the data 
associated ~dth keyboard keys. Note any differences and report them to IBM 
Instruments. 

Fl F2 
I3B71I3C71 
1dID~ 
F3 F4 
I3071I3E71 
~~ 
F5 F6 
I3F/'1I4071 
~ \Lg!J 
F7 F8 
f4Vl1427I 
ILflIILgJ 
F9 FlO 
1437lf4471 
~~ 

ESC 1 2 3 4 5 6 7 8 9 0 _ =... NUM LOCK SCROLL LOCK 

~ ~~M~~~~Mr%J~~~cm I ~ II B¥J I 
~1~~~~~~~~~N~~~~rn~~~ 
CTRL8F ~ t ~ ~ ~ ~ ~ ~ ~ ;99 ~ ~ lC C7 C C C 

~~~~~~~~~~~~~~~~~ 
LJ.d!!U IL!§ IL1fl ~ ~ ~ ~ iLMJ ~ ILMJ ~ ILMl ~ IL£!I ~ ~ 
• \ Z X C VB N MI • • 123 + 
f12A7I1 ~ f2C7l /2ii7I I2E7I /2F7I f3071 f317I f327I 13371 13471 f3571 fl367Il fW1 fiF71 fSii71 15171 4E 
l.k1MJ ILMJ iLMJ ~ IL@ ILMJ Ia.gJ ~ ~ ~ ~ IL!§J ~ IL!II ~ ILru!I ILruI CE 

Al T SPACE BAR CAPS LOCK INS DEL 

I M I I 3){g I ~ II ~I 1;=1 "=~~D3-" 

Scan Code When 
(key is pressed 

o 
Scan Code when 
key is released 
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2.7 DISKETTE-RELATED PROBLEM ISOLATION 

CHECK TO ENSURE THAT EXTERNAL 
DRIVES ARE SWITCHED ON AND 
CONNECTED TO THE PROCESSOR. 

I 
YES 

+ 
DID YOU OPEN AND CLOSE 
THE DISKETTE DRIVE DOOR 
BEFORE ENTERING THE DISK 
SIZE? 

I 
YES 

+ 
1 TRY USING ANOTHER 

DISKETTE. 

DOES THE PROBLEN RENAIN? 
I 

YES 

~ 
2 ARE THE DISKETTE DRIVE 

SELECT SWITCHES SET 
CORRECTLY? 

I 
YES 

~ 

--NO~ TOGGLE THE DOOR AND TRY 
THE TEST AGAIN. 

--NO THE DISKETTE IS PROBABLY 
DEFECTIVE. GENERATE A NEW 
DISKETTE FRON BACKUP AND 
CHECK AGAIN. 

RESET SWITCHES. 2 AND 5 
i--NO~ ON AND ALL OTHERS OFF. 

3 IS THERE A SECOND DISKETTE 
DRIVE AVAILABLE TO USE TO -N0--1 GO TO BOX 5. 
CHECK THE DISKETTE? 

I 
YES 

1 
continued 
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Diskette 

o"lJ:I!)0n 
Power 

0l l ,IJ10 0 

o 

o 
o o 

o 

Spring Retaining Clips 

4,..=:.,.IJ!}h 
c!\~;£l'.J)~ , , 

I 

II 

_Diskette 

DRIVE SELECT 

0123 1°123 
RIGHT LEFT 

Drive 
Cable 

Problem Isolation Procedures 2-27 



YES 

5 RUN DIAGNOSTIC TEST #OE 
AND ONE OF THE TESTS FROM 
20-23 DEPENDING UPON 
WHICH DRIVE IS FAILING. 
WARNING: REHOVE GOOD 
DISKETTES FROt-! DRIVES. 

NO 
I 

YES 

+-RETURN TO 
SECTION 2.1. 

DID THE TEST RUN WITHOUT 
ERRORS? ~NO~ LOG THE FAILURE AND 

~-----------r-I----------~ CALL IBM. 

YES ~ 

.------!-
THIS SUGGESTS A PLANAR, 
DISKETTE OR CABLE FAILURE. 
CALL IBN FOR FURTHER 
DIAGNOSIS. 
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2.8 PRINTER/PLOTTER-RELATED PROBLEM ISOLATION 

1 ARE ANY OF THE 
PRINTER LEDS FLASHING? 

NO 

~ 

YES--;~·"''' 'PROBABLE FAULTY 
PRINTER/PLOTTER CONTROL 
BOARD. CHECK FOR LOOSE 
CABLES, THEN CALL IBM. 

2 IS THE GREEN (PO\vER) LED I--NO-~ 
ON THE KEYPAD LIT? 

SWITCH THE SYSTEM OFF AND 
VISUALLY CHECK THE PRINTER! 
PLOTTER CONTROL BOARD FUSES. 

YES 

continued 

ARE BOTH FUSES OKAY? 

I 
YES 

I 
NO 

+ 
REPLACE FUSE AND 
CHECK LED AGAIN. 
DOES FUSE BLOWS AGAIN? 
CALL IBM. PROBABLE 
FAULTY PRINTER! 
PLOTTER CONTROL 
BOARD. 

DOES THE PRINT 
HEAD NOVE ON 
RESET? 

NO 

CALL IBN. 

NO 

~ 
CHECK THE CABLING 
BETI~EEN THE PRINTER! 
PLOTTER CONTROL 
BOARD AND THE 
PRINTER!PLOTTER 
AND RETRY. 
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Gr .. nLED~ 

o POWER . 

OOf 
DOL 

FuseF2 

o 

Printer/Plotter Control Board 

o FAULT 

o ON LINE 

;
ON LINE 
OFF LINE 
FORM SET 

; 
LINE FEED DDr 
FORM FEED • • L 

OSELFTEST 

FuseF1 

ODI100 [][]OO 

= CJCJ 
= 

CJCJ 
= 8 = ================================= 

NOTE: Refer to Chapter 4. Section 4-1 
to gain IICC8II to this component. 
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I 
YES 

!-
3 IS THE RED (FAULT) I----YES ----

LED ON THE KEYPAD LIT? 

NO 

YES NO 

~ 
LOAD PAPER 
RETURN TO 
If 3. 

CHECK THE CABLES 
FROH THE PRINTER! 
PLOTTER TO THE 
KEYPAD PRINTER 
SWITCHES. RESET 
THE SYSTEH. 

IS THE RED (FAULT) 
LED STILL LIT? 

I I 
NO YES 

AND 
BOX 

continued 

1 ~1-IB~1.1 
CW=TO -BO-X-4--'·1 e 
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Red LED- o POWER 

o FAULT 

o ON LINE 

;
ON LINE 
OFF LINE 
FORM SET 

DDO[ 
DDDC 

e LINE FEED DO 
• FORM FEED. • DC 
o SELF TEST 

Keypad Printed 
Circuit Board 

Top Cover 

Printer/Plotter Control Connection 
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NO 

4 \HLL THE YELLOW (ONLINE) 
LED GO ON AND OFF WITH -NO~ RESET SYSTEM; RETRY. 
THE ONLINE/OFFLINE SWITCH? DOES IT \WRK NOW? 

YES 

continued 

YES 

NO ~O~T-O-'-B-O-X--#-5 I 

~l------t 
CHECK PRI!\'TER/PLOTTER 
CONTROL BOARD 
CONNECTIO~S AND THOSE 
TO THE KEYPAD PRI~TER 
SWITCH. RESET SYSTEM. 

DOES IT WORK NOW? 

I I 
NO YES 

1 [ t-T-O -BOX-' #--15 ] 

[CALL-I B----"M ·1 

8 
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PRINTER/PLOTTER CONTROL BOARD 

FEATURE BOARD 

FEATURE BOARD 

FEATURE BOARD 

FEATURE BOARD 

FEATURE BOARD 

PLANAR BOARD 

Main Processor Unit (Side View) 

NOTE: Refer to Chapter 4, Section 4·1 
to gain access to this component. 

To Print 
Head 

o 

To Print Head and 

Paper Drive Motors 

Printer/Plotter Control Board 

Printer/Plotter 

AC Power 

E 
X 
P B 
AO 
NA 
S R 
I D 
o 
N 

POWER 
SUPPLY 

Printer !Plotter Signals 

From Planar Board 

PRINTER 

+5, +12 Volts DC 

CRT and Softkeys 

.. .. 
o. o. 
:: :: :: :: :: 
:: 
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YES 

1-
5 PERFORN A PRINTER/PLOTTER 

SELF-TEST (SECTION 2.8.2). 

DOES THE TEST PATTERN 
PRINT OUT? -NO---+ RESET SYSTEN; RETRY. 

L..-_____ -.-_____ --I DOES IT PRINT NOW? 

YES 

6 It-; Ot\LINE ~lODE WITH THE 
OPERATING SYSTE~l RUt-;NING 
TRY PRIt\TING THE SCREEN 
WITH THE SHIFT/PRTSCR KEY. 

DOES THE CRT SCREEN 

I I 
NO YES 

1 ~------, [@ TO BOX #6.1 

r-----( 

CHECK CABLES FRON THE 
KEYPAD TO PRINTER/ 
PLOTTER CONTROL BOARD. 
CHECK THE FUSES AND 
RESET THE SYSTEN. 

DOES IT PRINT NOW? 
I 1 

NO YES 

1 rm t-BO-X -#6--""1·1 

[CALL-I-B~-i-.' I 

PRINT OUT CORRECTLY? f--NO---" CHECK THE PLAt-;AR BOARD 
1-------...,.1--------1 TO PRIt\TER/PLOTTER 

YES CONTROL BOARD CON-
I NECTIONS. RETRY; IF 
• IT FAILS, CALL IBM. 

continued 
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o 

==== 
~~~~ = 
==== [:=J = c:::::::J 
~~~~ 

c::::J c::::J 
c::::J c::::J 

rnoCJ D 
IlIlDODD ~ gD~OD 

Printer/Plotter Control Board 

Motor's 
Cable 

Fuses 

'------"''---------' = c::::> 
c:=:=:::::J I = = 

00110 c::J c:J 0 

oou 

00 • 
o. l5 
o. 

II 
c=J D ,c:::::::::::J [=:J 3J.WII3dO 

CJD c=JoCJ~ 
LJD I CJo60 

= El 

CJ Q D CJ 09000 
= = = C=::J 
===== 

NOTE: Refer to Chapter 4, Section 4-1 
to gain access to this component_ 
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YES 

.------------1 ~I 
7 RUN DIAGNOSTIC TEST #18. 

GO TO CHAPTER 3 FOR 
INSTRUCTIONS. 

DID THE TEST RUN WITHOUT I 
ERRORS? '--NO----+ CALL IBM. I 

I ~------~ 

YES e 
r-----~--, 

THE PRINTER/PLOTTER IS 
NOT THE SOURCE OF THE 
PROBLEM. RETURK TO SECT­
ION 2. 1, BOX # 1. 
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2.B.l PRINTER SYMPTOM CHART 

snlPTOM 

Can't get output to print 
on printer/plotter 

Ragged or uneven characters 
on printer 

Faded or missing dots on 
plotter 

Margins are uneven 

ACTION/CHECK-OUT 

I.Check device assignments (issue the 
system command: LISTDEV). 

2.Refer to Section 2.8.2 to run 
printer/plotter self test. If 
the test runs but the printer/ 
plotter still does not operate 
online, check the cable between 
the printer/plotter control 
board and the planar board 

I.Adjust Forms Thickness Control 
Lever. (Righthand side of 
printer/plotter) 

2.Check for worn ribbon and replace 
as required. 

3.Check carriage shaft; clean if 
necessary. 

I.Adjust Forms Thickness Control 
Lever. (Righthand side of 
printer/plotter) 

2.Check for worn ribbon and replace 
as required. 

3.Check that the ribbon is not 
binding as it exits the cartridge. 

4.Check that ribbon is threaded 
correctly. 

5.Check to see if the ribbon motor 
is running (blue knob turning 
during printing.) 

I.Adjust Forms Thickness Control 
Lever. (Righthand side of 
printer/plotter) 

2.Check carriage shaft for dirt. 
3.Check to see if the carriage 

moves freely to the left and right. 
4.Check carriage drive belt tension 

(it may be too loose). 
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2.8.2 PRINTER/PLOTTER SELF-TEST 

The printer/plotter self-test can be used to determine whether the 
printer/plotter and the printer/plotter electronics are working correctly. 
This is done by printing out a character pattern on the printer/plotter, 
independent of the processor. A self-test switch is located on the front panel 
as well as on the printer/plotter control board located within the processor 
unit. 

If there is no paper in the printer/plotter, load paper following the 
instructions in Section 2.6 of the Computer System Operator I s ~lanual. GC22-9186. 
Then proceed as follows: 

1. Set the FORMSET/OFFLINE/ONLINE switch to OFFLINE. 

2. Set the Power On/Off switch to On. The Power indicator will light and the 
print head will move to the left. 

Keypad 

o POWER 
o FAULT 

o ON LINE 

;
ON LINE 
OFF LINE 
FORM SET 

DDO( 
DDO[ 

; 
LINE FEED D 0 
FORM FEED. • DC 

o SELF TEST 

3. Press and hold the self-test switch on the front panel; the printer should 
print a test pattern while the switch is held (and for one or two lines 
after it is released). If the test does not work, do the following: 
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Sample Test Pattern 

a. Loosen the four knurled thumb screws on the CRT bridge, slide the 
processor top cover toward the back of the processor unit , and remove 
it. Refer to Figures 4-3 through 4-11. 

b. Disconnect connector J500 (sensors connector) on the printer/plotter 
control board. Refer to page 2-35 for a diagram. 

c. Position the self-test switch on the printer/plotter control board to 
the TEST position. The printer/plotter should print a repetitive test 
pattern of a11 printable characters. If the paper runs out, the 
printer/plotter will automatically stop printing and the FAULT 
indicator will light. 

d. Position 
printer. 
after the 

the self-test switch to the OPERATE position to stop the 
(The printer will continue printing for one or two lines 

switch is moved.) 

NOTE: If the switch is left in the TEST position the printing will 
change color at the end of each page. 
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2.9 EXTERNAL MEMORY BOARDS 

l'rEMORY BOARD ADDRESSES 

When an error is encountered in the external memory diagnostics (test 4), 
the switches should be checked to verify that each board has unique 
addresses and that no gaps exist in memory. (Remember, the planar board 
has 128K of memory. Therefore, the first external board should begin 
addressing at 20000 HEX.) If the switch settings are correct, the failing 
memory board can be identified by the address value displayed on the CRT. 
If there is more than one external memory board in the system, the switch 
settings on the remaining board(s) with higher addresses must be changed 
to eliminate a memory gap which will exist when the failing board is 
removed. Test 4 should be run again to verify that the correct memory 
board has been removed. 

There are present ly three types of memory boards used in the Computer 
System. The address settings for each board are as follows: 

The 128K Memory Board 

There are four ten-bit switches. Each switch designates the start address 
for a 32K bank of memory. Therefore, address bits 15 through 23 must be 
set. After the first switch is set, each additional switch should be set 
at one plus the setting of the previous switch. For example, if the first 
switch is set at 4 (0000000100 - bit 17 high and all others low) the first 
address on the board is HEX 20000. The first bank of memory will begin at 
HEX 20000 and end at HEX 27FFF. The second bank should begin at 28000 and, 
therefore, the second switch is set at 5 (0000000101 - bits 17 and 15 
high). Failure to set the switches in increments of one will result in a 
gap in memory. The order of the switch settings on this board does not 
matter. The memory addresses contained on this board are XXXX XXXX XOOO 
0000 0000 0000 (where X denotes the switch settings of the first switch) 
to XXXX XXXX XFFF FFFF FFFF FFFF where X denotes the switch settings of 
the fourth switch. 

The 112M Memory Board 

This can also be used as a 114M board when not fully populated. Three 
switches are used to set the address bits 12 through 23 on this board. SWI 
is a four-bit switch which sets address bits 20 through 23. The other two 
switches are the start (SW5) and end (SW6) address bits 12 through 19. 
The end switch should be set HEX 7F higher than the start switch for 112M 
and HEX 3F higher than the start switch for 114M. For example, if the 
start switch is set at HEX 20 (start address 20000 assuming the SWI is set 
at zero), then the end switch should be set for HEX 9F (end address 9FFFF) 
for a 112M board and HEX SF (end address 5FFFF) for a 114M board. 
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The 1M Memory Board 

This can also be used as a 112M board when not fully populated. There are 
two switches on the board designating the start (SW1) and stop (SW2) 
address bits 16 through 23. Use the following table to set the addresses 
of this board. 
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CONFIGURATION DATA FOR CS9000 MEMORY EXPANSION 
USING IBM 1/4, 1/2, 3/4, 1 MEG. MEMORY BOARDS 

DESIRED EXTRA MEMORY REQUIRED BOARDS 

1/4 MEG 

1/2 MEG 

3/4 MEG 

1 MEG 

1-1/4 MEG 

1-1/2 MEG 

1-3/4 MEG 

2 MEG 

2-1/4 MEG 

2-1/2 MEG 

2-3/4 MEG 

3 MEG 

3-1/4 MEG 

3-1/2 l'lEG 

1/4 MEG BOARD 6133044 

1/2 MEG BOARD 6133045 

3/4 MEG BOARD 6133046 

1 MEG BOARD 6133047 

1 MEG BOARD 6133047 
1/4 MEG BOARD 6133044 

1 MEG BOARD 6133047 
1/2 MEG BOARD 6133045 

1 MEG BOARD 6133047 
3/4 MEG BOARD 6133046 

1 MEG BOARD 6133047 
1 MEG BOARD 6133047 

1 MEG BOARD 6133047 
1 MEG BOARD 6133047 
1/4 MEG BOARD 6133044 

1 MEG BOARD 6133047 
1 MEG BOARD 6133047 
1/2 MEG BOARD 6133047 

1 MEG BOARD 6133047 
1 MEG BOARD 6133047 
3/4 MEG BOARD 6133046 

1 MEG BOARD 6133047 
1 MEG BOARD 6133047 
1 MEG BOARD 6133047 

1 MEG BOARD 6133047 
1 MEG BOARD 6133047 
1 MEG BOARD 6133047 
1/4 MEG BOARD 6133044 

1 MEG BOARD 6133047 
1 MEG BOARD 6133047 
1 MEG BOARD 6133047 

START ADDRESS STOP ADDRESS 

20000 

20000 

20000 

20000 

20000 
12000 

20000 
120000 

20000 
120000 

20000 
120000 

20000 
120000 
220000 

20000 
120000 
220000 

20000 
120000 
220000 

20000 
120000 
220000 

20000 
120000 
220000 
2EOOOO 

20000 
120000 
220000 

5FFFF 

9FFFF 

DFFFF 

11FFFF 

11FFFF 
15FFFF 

11FFFF 
19FFFF 

11FFFF 
lDFFFF 

11FFFF 
21FFFF 

11FFFF 
21FFFF 
25FFFF 

11FFFF 
21FFFF 
29FFFF 

11FFF 
21FFFF 
2DFFFF 

11FFFF 
21FFFF 
31FFFF 

I1FFFF 
21FFFF 
2DFFFF 
35FFFF 

11FFFF 
21FFFF 
2DFFFF 
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1/2 MEG BOARD 6133045 2EOOOO 39FFFF 

3-3/4 MEG 1 MEG BOARD 6133047 20000 11FFFF 
1 MEG BOARD 6133047 120000 21FFFF 
1 MEG BOARD 6133047 220000 2DFFFF 
3/4 MEG BOARD 6133046 2EOOOO 3DFFFF 

4 MEG 1 MEG BOARD 6133047 20000 11FFFF 
1 MEG BOARD 6133047 120000 21FFFF 
1 MEG BOARD 6133047 220000 2DFFFF 
1 MEG BOARD 6133047 2EOOOO 41FFFF 
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SWITCH 1 SETTINGS OPEN = 1 CLOSED = 0 

START ADDRESS 1 2 3 4 5 6 7 8 

20000 1 0 0 0 0 0 0 0 

120000 1 0 0 0 1 0 0 0 

220000 1 0 0 0 0 1 0 0 

32000 1 0 1 1 0 1 0 0 

SWITCH 2 SETTINGS OPEN = 1 CLOSED= 0 

STOP ADDRESS 1 2 3 4 5 6 7 8 -

5FFFF 0 1 1 0 0 0 0 0 

9FFFF 0 1 0 1 0 0 0 0 

DFFFF 0 1 1 1 0 0 0 0 

llFFFF 0 1 0 0 1 0 0 0 

15FFFF 0 1 1 0 1 0 0 0 

19FFFF 0 1 0 1 1 0 0 0 

1DFFFF 1 1 1 1 1 0 0 0 

21FFFF 0 1 0 0 0 1 0 0 

25FFFF 0 1 1 0 0 1 0 0 

29FFFF 0 1 0 1 0 1 0 0 

2DFFFF 1 1 1 1 0 1 0 0 

31FFFF 0 1 0 0 1 1 0 0 

35FFFF 0 1 1 0 1 1 0 0 

39FFFF 0 1 0 1 1 1 0 0 

3DFFFF 1 1 1 1 1 1 0 0 

41FFFF 0 1 0 0 0 0 1 0 
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2.10 PLANAR BOARD PROBLEM ISOLATION 

RECORD FAILING 
TEST; RETRY 

DOES SYSTEM 
STILL FAIL? 

YES 

CHECK POWER CABLE 
TO MOTHER BOARD 

I 
NO 1 SYSTEM 

--------1 OK 
I 

~------------~I ~I -------------------
IS CABLE CORRECTLY 1 NO 1 CORRECT CABLE AND 

IN PLACE? 1---------1 TRY DIAGNOSTICS AGAIN 
L-____________ ~I LI __________________ ~ 

I YES 
I 

PLANAR BOARD MUST 
BE REPLACED 
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2.11 WRAP TEST PROBLEM ISOLATION 

REFER TO CABLE CONNECTION 
LIST AND CHECK THAT CABLES 
LISTED FOR THE FAILING TEST 
ARE INSERTED CORRECTLY. 

II RETRY 
TEST I 

i 

DOES IT FAIL? 

YES 

PLANAR BOARD 
PROBLEM 

NO PROBLEM CORRECTED 
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CABLE CONNECTION LIST 

Test 1 
Test 2 

Test 3 
Test 4 

Test 5 
Test 7 

Test 8 
Test 9 
Test A 
Test B 

Test C 

Test D 
Test E 
Test F 
Test 10 
Test 11 
Test 12 

Test 18 

Power 

CPU 
Prom 

On Board Memory 
External Memory 

Interrupt 
Memory Protect 

mlA 
8253 Timer 
Video ~lemory 
6845 CRT 

Controller 
Holt 8000 

Clock/Cal 
8255 
Floppy Controller 
2661 RS232-0 
2661 RS232-1 
2661 RS232-2 
2653 Polynomial 

Generator 
Printer 

Test 19 Keypad 

Softkeys 

AC: To power supply (see page 2-9) and to 
fans (see figure 4-22) to printer/plotter 
board J300 (see page 2-17) 

DC: Power Supply to Expansion Board, 
Power Supply to Printer Board J600 (see 
page 2-17) 

Planar 
Planar, EPROM drawer - If display is normal, 

the EPROM drawer is correctly inserted. 

Planar 
Memory Boards, 
Expansion Board, 
Planar Boards 

Planar 
Planar, External Memory Boards and Expansion 
Boards. (If problem is external memory or 
expansion board, Test 4 should also fail.) 

Planar 
Planar 
Planar 
Planar 

Planar 

Planar 
Planar 
Planar 
Planar 
Planar 
Planar 

Planar 
J14 Planar to J400 Printer Board 
JI00 Printer Board to Printer Head 
J200 Printer Board to Printer Motor 
J500 Printer Board to Printer Sensor 
J300 Printer/Plotter AC Cable 
J600 Printer Board To Power Supply 
(See diagram on page 2-35) 

Planar 
J15 Planar to Keypad 

Planar 
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Softkeys 

Test lA Keyboard 

Wrap Test 

Test 16 CRT 

Test 17 Floppy 

Test lC IEEE 

Test ID Serial Port 1-2 
Wrap 

Test IE Serial Port 0 to 
1 or 2 

Test IF DMA Serial 
Port Wrap 

Test 20- Disk 
23 

Planar 
J8 Planar to CRT on printer board J700 
Printer Board 
CRT 

Planar 
Cable from Planar to back ,of Processor Unit 
Keyboard with Cable 

Planar 
J8 on Planar to J700 Printer 
Printer Board 
Wrap from JI100 Printer Board to User 
Port Planar 

Planar 
Wrap from Floppy Port to User Port 

(both on Planar Board) 

Planar 
Wrap from IEEE to User Port 

(both on Planar Board) 

Planar 
Wrap from Serial Port 1 to Serial Port 2 

(both on Planar Board) 

Planar 
Wrap from Serial Port 0 to Serial Port 1 
or Serial Port 2 

Planar 
Wrap cable from test IE 

8" Floppy: 
Planar 
Cable from J4 Planar to 8" Floppy Drive 
Disk Drive 

5-1/4" Floppy 
Planar 
J800 Printer to J3 Planar 
Printer Board 
External - J900 Printer Board 5-1/4" 

, drive power 
JI000 Printer Board to 5-1/4" 
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Test 35 Sensor Board Planar 
Expansion Board 
Sensor Board 
Wrap Connectors for Sensor Board 

2.12 SENSOR BOARD PROBLEM ISOLATION 

CHECK THAT SENSOR BOARD IS 
CORRECTLY INSERTED INTO 
EXPANSION BOARD. THERE 
SHOULD NOT BE ANY SPARE 
SLOT BETWEEN THE PLANAR 
BOARD AND THE SENSOR BOARD 

RETRY TEST 

r-----------~I I I 
DOES IT FAIL? 1 NO IPROBLEM CORRECTED 1 

1--------1 1 
~ __________ ~I I I 

I 
I 

YES 
I 
I 

I 
SENSOR BOARD 1 

PROBLEM 1 
I 
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3.0 RUNN ING THE DIAGNOSTICS 

The extended diagnostic programming allows you to choose which tests will 
be run. All commands in the manual mode are executed by using the 
softkeys and the keypad. The keyboard may also be used if the unit is so 
equipped. 

3.1 INVOKING THE MANUAL DIAGNOSTICS MODE 

In the manual diagnostics mode all tests may be run including those that 
are run automatically when the system is switched ON. If the power-on 
tests complete without encountering an error, manual mode can be invoked 
by typing DIAG, followed by a carriage return. The message: "PRESS STOP 
KEY THEN EXECUTE KEY TO START MANUAL DIAGNOSTICS" will be displayed. 
Press the STOP and EXECUTE soft keys to begin. Refer to Figure 3-1 for the 
location of these keys. (If your system is not equipped with a keyboard, 
you can enter the manual diagnostics by pressing the STOP softkey while 
the power-on diagnostics are running.) 

NOTE: Only one of the two entry options may be selected. 
is selected, the system must be reset to use 
vice-versa. So if you begin entering diagnostic 
keypad and softkeys, you must continue to do so. 

I f the keyboard 
the keypad, and 
commands on the 

In addition to the ROM diagnostics described above, there is a set of RAM 
diagnostics on the Operating System Extensions diskette. These RAM 
diagnostics contain everything in the ROM version, plus hard disk 
diagnostics. To run the RM1 diagnostics, insert the Operating System 
Extensions diskette into Drive 0 and type "RAHDIAGS". The system will 
prompt you to press the "ESC" and EXECUTE keys. 

To exit the diagnostics run Test FE, Subtest 0 or 1. 

----------------------------------------------~----~--~--~------~--~~ 
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Figure 3 -1 . Keypad, Softkeys. and Keyboard. 
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3.2 CONTROLLING THE TEST ENVIRONMENT 

The following commands can be entered to enable or disable units, control 
loops, or set memory limits. 

• 

• 

• 

3.3 

Printer/Plotter ON/OFF. Enter a 1 (ON) or a 0 (OFF) from the keypad 
or keyboard and press the Printer Control softkey or function key. 

Loop Control. To control looping for tests, enter a 0 for a single 
execution, a 1 for execution until failure, or a 2 for "loop forever" 
and press the Loop Control softkey or function key. 

Memory Test Limits. This allows you the flexibility of limiting a 
series of tests to a subset of available memory. Enter the desired 
limit in hexadecimal notation from the keypad or keyboard and press 
the Memory Test Upper Limit or Memory Test Lower Limit softkey (or 
function key) as applicable. 

SELECTING AND EXECUTING TESTS AND SUBTESTS 

Individual tests can be selected simply by entering the test number and 
pressing the Test softkey or function key. Zero indicates that all 
available tests are to be executed. Some tests will require extra set up 
(for example, connecting special test cables). A prompt to set up is 
issued by each test that requires it. Only one such opportunity is 
allowed per test (or subtest) so that you will be prompted only once, even 
if looping is requested. 

Similarly, individual subtests can be chosen by entering the subtest 
number and pressing the Subtest softkey or function key. In this case, 
zero indicates that all of the subtests in a test are to be executed. 

Selecting Test 0 will cause all tests to be executed except those for 
optional equipment that is not installed. If looping is specified, all 
tests that require operator setup or interaction will also be shipped. 

Executing a test and/or subtest is done by pressing the EXECUTE key. This 
key is also used to restart execution after a pause for an operator setup 
operation. The STOP key can be used to discontinue a test loop that is 
being executed. Execution will be stopped at the end of the current 
subtest. 

So, to select and execute Test 19, for example, press the following keys: 

1 ... 9 ... TEST ... EXECUTE 
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3.4 HOW TEST INFORMATION IS DISPLAYED 

Information about the tests can be presented on the CRT, on the 
printer/plotter, or at the keypad via the LEDs and the audible alarm 
("beeper"). 

3.4.1 AT THE CRT 

When the CRT is active as the output device, the information is presented 
as follows: 

PRINTER ON/OFF 
LOOP CONTROL: 
MEMORY TEST LOWER LIMIT: 
MEMORY TEST UPPER LIMIT: 
SELECTED TEST NUHBER: 
SELECTED SUBTEST NUHBER: 

TEST: 
operator prompt when required 

'ENTRY: 

FAILURE DATA 
TEST: 
SUBTEST: 
ERROR CODE: 
EXPECTED VALUE: 
ACTUAL VALUE: 
ADDRESS VALUE: 
OK/FAILED/EXECUTING 

Failure data will only be present immediately after a failure is detected; 
so you should record the information as quickly as possible. 

3.4.2 AT THE PRINTER/PLOTTER 

When the printer/plotter is chosen as an output device, it will echo each 
keyed entry and begin a new line when a function key such as EXECUTE or 
STOP is pressed. The test number, subtest number, error code, expected 
value, actual value, and address value will be printed upon failure of the 
test or subtest. 
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3.4.3 AT THE KEYPAD 

When the keypad is used as the output device, the presentation is limited 
to the six LEDs and an audible alarm. Although this limits the amount of 
information that can be presented, it can still be determined what test 
failed as a result of a failure. This will normally be used only in case 
of a CRT failure and when a printer is unavailable. 

Each entry from the keypad will be acknowledged by a single "beep" from 
the alarm. After entry is complete and before the requested test begins, 
the least-significant-digit of the test number will be displayed by the 
LEDs and the CPU TEST LED will be lit. If a test fails, the alarm will 
sound for one full second and the lights will remain lit and unchanged. 
If a test completes successfully, the CPU TEST LED goes out and the CPU OK 
LED is lit. 

3.4.4 RETURNING TO THE OPERATING SYSTEM 

To exit the diagnostics and return to the operating system, execute Test 
FE, Subtest 0 or 1. 

3.4.5 TEST DESCRIPTIONS 

The list below describes each of the diagnostic tests that can be run. If 
the first test with a wrap cable fails, run another wrap cable test which 
uses one of the first two connections. This will determine which of the 
two original ports is bad. 

NOTE: Some of the diagnostics described in this chapter require the use 
of wrap cables. These cables are shipped with the Computer System. 

Test 01 - CPU Test 

This test checks the microprocessor chip and its basic control circuits. 

Test 02 - ROM Test 
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This test performs a checksum on the ROM to verify the readability of its 
data. 

Test 03 - Main Memory Test 

This test exercises all of the program memory on the planar board. 

Test 04 - RAM Extension Test 

This test verifies operation of the RAM extensions. Th~- .upper limit 
address indicates how much memory the processor sees as available. 

Test 05 - I nterrupt Controller Test 

This test checks each of the interrupt channels. If a failure occurs, the 
address value is set to indicate which channel has failed. 

Subtest 1 

Subtests 2 - 9 

Subtest 10 

is a Read/Write register test. 

force software interrupts on each interrupt control 
channel. 

forces eight simultaneous interrupts on each channel, 
thereby testing the interrupt priority arbitration and 
vectoring. 

Test 07 - Memory Protect Function 

Each subtest of this test write-disables a page of RAM and verifies that 
it cannot be changed. 

Test 08 - DMA Controller Test 

This test exercises each of the DHA controller channels to verify their 
operation. 

Test 09 - Programmable Timer Test 

Each subtest of this test performs an identical set of steps on each of 
the three timers. 
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Test OA - Video Memory Test 

This test exercises the l2-bit by 64K dynamic random access memory that 
holds the information for display on the CRT. Each subtest consists of 
filling the memory with a test pattern and then reading it back. 

Test OB - CRT Controller Test (Passive) 

This test checks the cursor registers in the CRT controller. 

Test OC - Clock/Calendar Test 

Subtest 1 

Subtest 2 

tests the Read/Write ability of the l6-bit timer/counter 
register. 

checks the clock/calendar's lowest order counter for proper 
incrementing. The time and date are not changed. 

Test 00 - Programmable Parallel I nterface Test 

Subtest 1 tests the printer ports. 

Test OE - Diskette Controller Test 

Each subtest of this test checks several functions of the diskette 
controller. The diskette drive itself is not required for this test. 

Subtest 1 

Subtest 2 

Subtest 3 

checks the registers of the diskette controller. 

checks error generation on a restore operation. 

checks the interrupt signal from the diskette controller to 
the interrupt controller. 

Test OF - Serial Port 0 Test 

Each subtest of this test checks progressively higher functions of the 
serial interface. 
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Subtests 1 - 6 

Subtest 7 

Subtest 8 

Subtest 9 

write and read information to and from the various 
registers to verify their operation. 

is an interrupt generation test to verify that the 
port is able to interrupt the processor. 

tests the transmit and receive logic in asynchronous 
mode. 

tests the transmit and receive logic in synchronous 
mode. 

Test 10 - Serial Port 1 Test 

This test performs the same operations on Port 1 as Test OF does on Port O. 

Test 11 - Serial Port 2 Test 

This test performs the same operations on Port 2 as Test OF does on Port O. 
In addition, Subtest OA checks the receive logic of the DMA. 

Test 12 - Polynomial Generator Check Test 

Subtests 1 - 6 

Subtest 7 

Subtest 8 

Subtest 9 

check the Read/Write function of the various 
registers. 

checks interrupt logic. 

checks generate logic in transmit mode. 

checks logic in receive mode. 

Test 13 - Hard Disk Controller Test 

This test is available only on the Operating System Extensions diskette. 
It tests the optional hard disk controller card. 

Test 14 - IEEE-488 Interface Test 

This test exercises the IEEE-488 address registers. 
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Test 16 - CRT Controller Test (Active) . 

This test requires the attachment of a wrap cable (labeled "Test 16") from 
the user parallel port to the CRT output connector. It checks the 
vertical, horizontal, and video signals of the CRT controller. Refer to 
page 2-17 for a diagram of the connector locations. 

Subtest 1 checks the validity of the vertical sync signal. 

Subtest 2 checks the horizontal sync signal. 

Subtest 3 checks the video output signal of the controller. 

Test 17 - Floppy Disk Controller/User Port Wraparound Test 

This test checks the output of the floppy disk controller. 

Subtest 1 checks the drive control signal. 

Subtest 2 checks the stepping functions. 

At the start of Subtest 1 you will be prompted to connect a cable labeled 
"Test 17" between the diskette drive connector and the user parallel port. 
When this has been done, press the EXECUTE key and the test will continue. 
If this test fails, run Test OA to verify that the user parallel port is 
okay. If Test OA also fails, the user part or the planar board may be bad. 
Remove test cable when test is completed. 

Test 18 - Printer/Plotter Test 

This test consists of 7 subtests that present distinct test patterns to 
the printer. Refer to Figure 3-2 for a sample of this pattern. 
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Figure 3-2. Printer/Plotter Pattern. 

Test 19 - Keypad and Softkey-to-CRT Echo Test 

} RED 

I GREEN 

} BLUE 

BLACK 

This test takes input from the keypad and presents it (in hexadecimal 
notation) on the CRT display. This test stops when the STOP then EXECUTE 
keys on the keyboard are pressed. (If your system is not equipped with a 
keyboard, press the STOP key on the keypad.) Figure 3-3 shows the keypad 
and soft keys marked with the data that should appear on the CRT. 
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Figure 3-3. Keypad and Softkeys. 

Test lA - Keyboard-to-CRT Echo Test 

This test takes input from the keyboard and presents it (in hexadecimal 
notation) on the CRT display. This test stops when the STOP and then the 
EXECUTE key is pressed. Figure 3-4 shows the keyboard keys marked with 
the data that should appear on the CRT. 
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Figure 3-4. Keyboard (Keys Marked). 

Test lC - IEEE-488 User Port Wraparound Test 

This test will 
the IEEE port 
Remove the test 

prompt you to connect a cable labeled "Test Ie" between 
and the IEEE user port and then press the EXECUTE key. 

cable when the test is completed. 

Subtest 1 transmits data from the user port to the IEEE port. 

Subtest 2 transmits data from the IEEE port to the user port. 

TEST lD-Serial Port 1-2 Wraparound Test 

This test will prompt you to connect a cable labeled "Test ID" between 
serial ports 1 and 2 and then press the EXECUTE key. The test will check 
the status of each port and then send characters in each direction. 

TEST lE-Serial Port 0-1 or 0-2 Wraparound Test 
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This test will check serial port 0 with serial port 2. This test assumes 
that Port 0 is configured as a modem (as the system is shipped). If the 
option jumpers have been changed to configure Port 0 as a terminal, this 
test will not pass. Press the EXECUTE key when you are ready. The test 
operates the same as Test 1D. Remove the Test cable when test is 
completed. 

TEST 1F DMA-Serial Port Wraparound Test 

This tests the DHA (Direct Memory Access) operation of serial port o. 

Test 20 - Floppy Disk Drive 0 Test 

WARNING: The following tests destroy all data on the diskette. Remove 
all good diskettes from all drives and insert a scratch diskette 
into the drive being tested before executing the test. 

This test will first check the door open/close status lines. Therefore 
the door of the disk drive should be opened and closed before the drive 
size is entered. 

These tests check the Read/Write/Seek integrity of the selected diskette 
drive. You will be asked for the information below: 

DRIVE SIZE = 5 (for 5 1/4") 
8 (for 8") 
o (for no drive) 

FORMAT DENSITY = 1 (for single) 
2 (for double) 

SINGLE/DOUBLE SIDED = (1 or 2) 

Enter the correct numbers and press the EXECUTE key to continue. 

EXAMPLE: Type 822 for an 8-inch double-sided double-density diskette. 

NOTE: These tests can take up to 30 minutes to execute fully. 

Test 21 - Floppy Disk Drive 1 Test 

This test is the same as Test 20, but for Drive #1. 
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Test 22 - Floppy Disk Drive 2 Test 

This test is the same as Test 20, but for Drive #2. 

Test 23 - Floppy Disk Drive 3 Test 

This test is the same as Test 20, but for Drive #3. 

Test 30 - Sensor I/O Board 0 Test (Passive) 

This test performs a series of power on tests for the Sensor I/O Board; no 
cable connections are required. 

Test 31 - Sensor I/O Board 1 Test (Passive) 

This test operates the same as Test 30, but for Sensor I/O Board 1. 

Test 32 - Sensor I/O Board 2 Test (Passive) 

This test operates the same as Test 30, but for Sensor I/O Board 2. 

Test 33 - Sensor I/O Board 3 Test (Passive) 

This test operates the same as Test 30, but for Sensor I/O Board 3. 

Test 35 - Sensor I/O Board 0 Test (Active) 
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This test will prompt you to connect a set of wrap connectors labeled 
"Test 35" to the edge of the Sensor I/O Board and then press the EXECUTE 
key. The test will check the various I/O functions of the board. 

Test 36 - Sensor I/O Board 1 Test (Active) 

This test operates the same as Test 35, but for Sensor I/O Board 1. 

Test 37 - Sensor I/O Board 2 Test (Active) 

This test operates the same as Test 35, but for Sensor I/O Board 2. 

Test 38 - Sensor I/O Board 3 Test (Active) 

This test operates the same as Test 35, but for Sensor I/O Board 3. 

Test 40 - Hard Disk Drive 0 Test 

This test is available only on the Operating System Extensions diskette; 
it tests Drive o. 

Test 41 - Hard Disk Drive 1 Test 

This test is available only on the Operating System Extensions diskette; it 
tests Drive 1. 

Test 42 - Hard Disk Drive 2 Test 

This test is available only on the Operating System Extensions diskette; 
it tests Drive 2. 

Running the Diagnostics 3-15 



Test 43 - Hard Disk Drive 3 Test 

This test is available only on the Operating System Extensions diskette; 
it tests Drive 3. 

Test 97 - Memory Confirmation Test 

This test confirms that all information stored in memory by subtest 8 of 
test 3 and 4 is still correct. 

NOTE: If Test 97 is executed before other diagnostics, it will fail. 

Test 98 - CRT Test Pattern 

This test clears the CRT memory, initializes the CRT controller, and then 
displays a test pattern on the screen. It will also display the amount of 
memory in the system; if this amount is incorrect, refer to Section 2-9. 

Test FE - Return to the Operating System 

Entering this test number with subtest 0 or 1 will return you to the 
Computer System Operating System. 

Executing subtest 2 of this test will cause the power on sequence of the 
diagnostics to be executed. 
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4.0 REMOVAL AND REPLACEMENT PROCEDURES 

The only tool that is required for any of these removal or replacement 
procedures is a screwdriver. 

4.1 PLANAR BOARD 

The planar board is located within the processor unit (as shown in Figure 
4-1). 

PRINTER/PLOTTER CONTROL BOARD 

FEATURE BOARD 

FEATURE BOARD 

FEATURE BOARD 

FEATURE BOARD 

FEATURE BOARD 

PLANAR BOARD 

E 
X 
P B 
AO 
NA 
S R 
I D 
o 
N 

POWER 
SUPPLY PRINTER 

Figure 4-1. Main Processor Unit (Side View). 

4.1.1 REMOVAL 

WARNING: Use extreme care when moving and supporting the processor unit 
and its attached components. The complete unit can weigh more 
than 50 pounds (without the CRT display unit) and personal 
injury or damage to the equipment can occur if the unit slips 
off the desk or bench. Make sure that the rear cable 
connections are clear and free of obstruction. 

1. Position the Computer System Power switch Off and unplug the main 
power cord from the wall outlet (See Figure 4-2). 
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Figure 4-2. Processor Rear Panel Connections 
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2. Remove the main power cord from the back of the processor unit. (See 
Figure 4-2). 

3. Remove the keyboard connector from the back of the processor unit and 
move the keyboard to another area to provide work space (See Figure 
4-2). 

4. 

NOTE: If a printer/plotter is not installed proceed to step S. 

Tear off and remove any paper 
the paper tray to another 
printer/plotter. 

remaining in the paper tray and move 
area to provide access to the 

S. Disconnect the CRT cable assembly by spreading the spring retaining 
clips holding the connector in place disconnecting the grounding 
clip, and pulling the connector away from the rear of the processor 
unit. (See Figure 4-2). 

NOTE: When removing the CRT display unit and bridge assembly note the 
placement of the bridge assembly over the tractor drive shaft 
on the printer/plotter. The bridge assembly must be placed 
over the tractor drive shaft when replacing the assembly. 

Knurled Thumb 
Screws (2 each side) 

Tractor Drive 
Shaft 

Figure 4-3. CRT Display Unit and Bridge Assembly. 
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6. Remove the CRT display unit and bridge assembly by loosening the four (4) 
knurled thumb screws, and lifting the entire assembly. Move the entire 
assembly out of your way. (See Figure 4-3). 

7. Remove the back plate from the processor unit by loosening the four (4) 
retaining screws at the four corners of the plate and pulling it away (See 
Figure 4-4). 

Figure 4-4. Processor unit Back Plate. 

8. Remove ~he ROM plug-in (See Figure 4-5). 

9. Remove the processor unit top cover by loosening the two (2) retaining 
screws, sliding the cover straight back toward the rear of the processor 
unit, and lifting. (See Figure 4-6). Put the cover in a safe place. 
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10. Remove the plastic protector shield above the printer/plotter control 
board by loosening two (2) screws and sliding the plastic mount retainers 
inward toward the center of the unit. Then slide the shield assembly 
toward the rear of the unit, removing it (See Figure 4-7). 

Plastic Protector 
Shield 

Screws 

Figure 4-7. Plastic Protector Shield. 
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11. Disconnect all the harnessed connectors and the 5 1/4- inch floppy disk 
connector from the printer/plotter control board (or the dummy board in the 
top position if no printer/plotter is installed). (See Figure 4-8). 

12. Remove the two (2) cable harness retaining screws and place the cable 
harness bar out of the way towards the front of the processor unit over the 
tractor bar. 
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Reteining Screw 

Figure 4-8. Processor Unit (Top View) 

13. Disconnect the two (2) AC and two (2) DC connectors from the power 
supply (See Figure 4-9). 

14. Disconnect the printer/plotter AC connectors. 

15. Remove the printer/plotter control board (or dummy board). (See 
Figure 4-10). 

16. If any feature boards are installed, remove them using the ejector 
levers (See Figure 4-11). 

17. Remove the frame cutout insert on the left side of the chassis frame 
(See Figure 4-12). 

18. Remove the two (2) screws securing the power supply to the frame (See 
Figure 4-13). 

Removal and Replacement Procedures 4-7 



NOTE: Refer to Chapter 4. Section 4-' 
to gain access to this component. 

Figure 4-9. Power Supply Connections. 

Figure 4-10. Printer/Plotter Control Board. 

DC Connectors 
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Figure 4-11. Feature Board. 

Figure 4-12. Frame Cutout Insert. 
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Figure 4-13. Power Supply Mounting Screws. 

Figure 4-14. Power Supply and AC Line Connector. 
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19. Disconnect the power supply AC line connector and gently lift the 
power supply up and out of the chassis. Place the power supply to 
one side (See Figure 4-14). 

20. Disconnect the grounding clip connected to the frame ground lug on 
the side of the processor unit (See Figure 4-15) . 

21. Remove the expansion board using the ejector levers and place it to 
one side (See Figure 4-16). 

22. Slide the planar board straight back a few inches and unplug the 
connectors on the top of the planar board (See Figure 4-17). (These 
attach to the keyboard and socket receptacle, keypad, 5 1/4-inch 
floppy disk, and two (2) printer/plotter connectors.). 

23. The planar board is now completely disconnected; carefully slide it 
out of the processor unit. 

Grounding Clip 

Expansion Board 

Figure 4-15. Grounding Clip 
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Expansion Board 

Figure 4-16. Expansion Board. 
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Printer/Plotter Connection Keypad Connection Printer/Plotter Connection 

Keyboard and Socket 
Cable Connection 

Figure 4-17. Planar Board Connections. 

5%-inch Floppy Disk 
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4.1.2 REPLACEMENT 

NOTE: When replacing any printed circuit board be sure that it fits, 
snugly into position. 

1. Slide the new planar 
inches of the end of 
of the planar board 
keypad, 5 1/4-inch 
connectors). 

board straight in on its tracks to within a few 
its travel and replace the connectors ort the top 
(See Figure 4-17) (keyboard and socket cable, 

floppy disk, and two (2) printer/plotter 

2. Carefully slide the planar board in the rest of the way. 

3. Slide the expansion board back into position. Be sure that the board 
is seated into the planar board correctly (See Figure 4-16). 

4. Reconnect the grounding clip to the ground lug on the side of the 
processor unit frame (See Figure 4-15). 

5. Replace the power supply by gently lowering it back into position, 
being sure that the printer/plotter AC cable is positioned under the 
power supply support bracket and the bracket on the power supply 
interlocks with the bracket on the expansion board (See Figure 4~14). 

6. Reconnect the power supply AC line connector (See Figure 4-14); 

7. Position the power supply on its mounting brackets and secure it 
using the two (2) screws (See Figure 4-13). 

8. Replace the frame cutout insert on the side of the chassis frame (See 
Figure 4-12). 

9. Replace the two (2) AC and two (2) DC connectors on the power supply 
(See Figure 4-9) . 

10. Replace any feature boards which may have been removed (See Figure 
4-13). 

11. Slide the printer/plotter control board into position. (See Figure 
4-12). 

12. Reconnect the printer/plotter AC connectors (See Figure 4-11). 

13. Position the cable harness assembly over its mounting holes and 
secure it with the two (2) cable harness retaining screws (See Figure 
4-8). 
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14. Reconnect all the harnessed connectors and the 5 1/4-inch floppy disk 
connector to the printer/plotter cont'rol board. (See Figure 4-8). 
Be sure all the connections are correctly seated. 

15. Replace 
control 
4-7) . 

the plastic protector shield above the printer/plotter 
board and secure it using the two (2) screws (See Figure 

16. Replace the processor unit cover by placing the cover on the unit and 
sliding it forward toward the printer/plotter. Secure the cover in 
place by tightening the two (2) retaining screws on top of the cover 
(See Figure 4-6). 

17. Place the back plate on the processor unit and secure it using 
four (4) retaining screws at the four corners of the plate. Be 
that the connector spring clips are not behind the back plate. 
Figure 4-4). 

the 
sure 
(See 

NOTE: When replacing the CRT display unit and bridge assembly the 
bridge assembly must be placed over the tractor drive shaft on 
the printer/plotter assembly. 

18. Place the CRT display unit and bridge assembly on the processor unit 
over the bridge mounting holes and secure it to the processor unit by 
tightening the four (4) knurled thumb screws on the bridge assembly. 
(See Figure 4-3). 

19. Reconnect the CRT cable assembly, the keyboard connector, main power 
cord, and any other connector that was connected to the system. (See 
Figure 4-2). 

20. Replace the ROM plug-in unit. (See Figure 4-8). 

21. Do an operational check of the system. 

Removal and Replacement Procedures 4-15 



4.2 CHANGING ROM CARDS 

The ROM card is located in a small drawer on the right side of the 
processor unit as shown in Figure 4-18. To remove the ROM card, simply 
pull the drawer straight out and remove the card from the drawer by 
unscrewing the two (2) mounting screws. The ROM card can be replaced by 
screwing a new card in and pushing the drawer straight in making sure that 
the drawer is flush with the cover of the processor unit. 

JJJJjJ 

ROM Card 

Figure 4-18. ROM Card Replacement. 

() JJJJJJJJ 

/ 

-- ROM Plug-in 
Drawer 
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4.3 POWER SUPPLY 

The power supply is located within the main processor unit (as shown in 
Figure 4-1). 

4.3.1 REMOVAL 

1. Position the Computer System Power switch Off and unplug the main 
power cord from the wall outlet. (See Figure 4-2). 

2. Remove the main power cord from the back of the processor unit. (See 
Figure 4-2). 

3. Remove the keyboard connector from the back of the processor unit and 
move the keyboard to another area to provide work space (See Figure 
4-2). 

4. 

NOTE: If a printer/plotter is not installed proceed to step 5. 

Tear off and remove any paper 
the paper tray to another 
printer/plotter. 

remaining in the paper tray and move 
area to provide access to the 

5. Disconnect the CRT cable assembly by spreading the spring retaining 
clips holding the connector in place, and pulling it away from the 
rear of the processor unit. (See Figure 4-2). 

NOTE: When removing the CRT display unit and bridge assembly note the 
placement of the bridge over the tractor drive shaft on the 
printer/plotter. The bridge must be placed over the tractor 
drive shaft when replacing the assembly. 

6. Remove the CRT display unit and bridge assembly by loosening the four 
(4) knurled thumb screws, and lifting the entire assembly. Move the 
CRT display unit and bridge assembly out of your way. (See Figure 
4-3). 

7. Remove the ROM plug-in (See Figure 4-5). 
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8. Remove· the processor unit top cover by loosening the two (2) 
retaining screws, sliding the cover straight back toward the rear of 
the processor unit and lifting. Hove the cover to a safe place. 
(See Figure 4-19). 

9. Remove the plastic protector shield above the printer/plotter 
control board by loosening two (2) screws and sliding the plastic 
mount retainer inward toward the center of the unit. Then slide the 
shield assembly toward the rear of the housing and remove it. (See 
Figure 4-19) . 

. Retaining 

Screws 

Plastic Protector 
Shield 

Figure 4-19. Processor Unit Top Cover and Plastic Protector Shield. 

10. Disconnect all the harnessed 
control board (or the dummy 
printer/plotter is installed.) 

connectors from the printer/plotter 
board in the top position if no 

(See Figure 4-8). 

11. Remove the two (2) cable harness retaining screws and place the cable 
harness out of the way, towards the front of the processor unit, over 
the tractor bar. 
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12. Disconnect the two (2) AC and two (2) DC connectors from the power 
supply. (See Figure 4-9). 

13. Remove the two (2) screws securing the power supply to the frame (See 
Figure 4-13). 

14. Disconnect the AC line connector and gently lift the power supply up 
and out of the chassis (See Figure 4-20). 
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Figure 4-20. Power Supply Removal. 
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4.3.2 REPLACEMENT 

1. Reconnect the AC line connector and replace the power supply by 
gently lowering it back into position being sure that the 
printer /plotter AC cable is positioned under the power supply 
support bracket and the bracket on the power supply interlocks with 
the bracket on the expansion board (See Figure 4-20). 

2. Position the power supply on its mounting brackets and secure it 
using the two (2) screws (See Figure 4-13). 

3. Reconnec t the two (2) AC and two (2) DC connectors to the power 
supply. (See Figure 4-9). 

4. Position the cable harness assembly over its mounting holes and 
secure it with the two (2) cable harness retaining screws. (See 
Figure 4-6). 

5. Reconnect all 
control board. 

the harnessed connectors to the printer/plotter 
Be sure all the connectors are correctly seated. 

6. Replace the plastic protector shield above the printer/plotter 
control board and secure it using the two (2) retaining screws. (See 
Figure 4-19). 

7. Replace the processor unit cover by placing the cover on the unit and 
sliding it foward toward the printer/plotter. Secure the cover in 
place by tightening the two (2) retaining screws on top of the cover. 
(See Figure 4-19). 

8. Replace the ROM plug-in unit (See Figure 4-5). 

NOTE: When replacing the CRT display unit and bridge assembly the bridge 
assembly must be placed over the tractor deive shaft on the 
printer/plotter assembly. 

9. Place the CRT display unit and bridge assembly on the processor unit 
over the bridge mounting holes and secure the assembly to the unit by 
tightening the four (4) knurled thumb screws on the bridge assembly. 
(See Figure 4-3). 

10. Reconnect the CRT cable assembly, the keyboard connector, main power 
cord, and any other connector that was connected to the system. (See 
Figure 4-2) . 

11. Do an operational check of the system. 
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4.4 KEYPAD 

The keypad is located on the top front cover of the printer/plotter as 
shown in Figure 4-21. The keypad, top cover, and circuit board are a 
complete unit. Simply rotate the cover up and disc9nnect the (;d.rcuit 
board connector (and printer/plotter connector if so equipped). Lift the 
cover straight up until it snaps out of its retaining clips and remove it. 
To replace the keypad, snap the new unit into position and reconnect the 
connectors. 

Top Cover 

~ 

Keypad 

locking Tab locking Tab 

Top Cover 

Connection Connector 

Figure 4-21. Keypad. 
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4.5 KEYBOARD 

The keyboard is a separate unit attached to the processor unit by a 
six-foot long coiled cable. To remove the keyboard, simply disconnect the 
multipin connector at the back of the processor unit (See Figure 4-2). 
Replace the keyboard by inserting the connector firmly in place. 

NOTE: The keyboard connector is keyed for proper positioning. The screw 
on the side of the connector should face the right side of the 
processor unit as viewed from the rear. 

4.6 DISPLAY 

For Computer Systems without a printer/plotter the CRT display unit is 
mounted directly on the processor unit (See Figure 4-22). 

For Computer Systems equipped with a printer/plotter, the CRT display 
unit is mounted on a bridge mount assembly above the processor unit (See 
Figure 4-23). In both cases, the CRT display unit is attached with a 
threaded collar on a gimbal (as shown in the inset of Figure 4-24) . 

CRT Displav ____ 
Unit -.......... 

L~ 

0000000000 

........ 

11IX=--1 

~ 
~ 

~ 

I \ 
BBB§§§§BBB§§888§88B\\ 

____ Processor 
Unit 

O~D DOD DOD ODD 

""-... ./" 

I I 
- -

Figure 4-22. Computer System Without Printer/Plotter. 
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4.6.1 REMOVAL 

1. Position the Computer System POWER switch OFF and unplug the main 
power cord from the wall outlet (See Figure 4-2). 

2. Disconnect the CRT cable assembly by spreading the spring retaining 
clips, holding the connector in place, and pulling it away from the 
rear of the processor unit (See Figure 4-2). 

NOTE: When removing the CRT display unit and bridge assembly note 
the placement of the bridge assembly over the tractor drive 
shaft on the printer/plotter. The bridge assembly must be 
placed over the tractor drive shaft when replacing the entire 
assembly. 

~ '-
~c:" -I 

[ ] 
0 

0000000000 e 

---

Figure 4-23. Computer System With Printer/Plotter. 
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3. Remove the CRT display unit and bridge assembly by loosening the four 
(4) knurled thumb screws and lifting the entire assembly up and off 
the processor unit. Place the entire assembly upside down on a flat 
surface (See Figure 4-24). 

4. Using the adjusting handle loosen the gimbal until the bridge 
assembly is free to move on the gimbal. 

5. Remove the adjusting handle from the gimbal and turn the gimbal 
counterclockwise until the bridge assembly is completely free. 

6. Lift the bridge assembly from the CRT display unit and place it to 
one side. 

4.6.2 REPLACEMENT 

1. Place the new CRT display unit upside down on a flat surface (See 
Figure 4-24) . 

NOTE: The threaded collar shown in the inset of Figure 4-24 is 
attached to the CRT housing. This is shown this way for 
clarity only. Do not disconnect the collar from the CRT 
housing. 

2. Place the gimbal mount of the bridge assembly onto the threaded 
collar of the CRT display unit and turn the gimbal clockwise until 
the unit is tight. This can be done by hand. 

NOTE: The bridge mount assembly must be placed over the tractor drive 
shaft when mounting the unit on the processor unit. 

3. Turn the CRT display unit with the attached bridge assembly rightside 
up and attach the bridge assembly to the processor unit with the four 
(4) knurled thumb screws. 
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Knurled Thumb Screws 
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Figure 4-24. CRT Display Unit Mounting. 
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4. Screw the adjustment handle into the gimbal mount (any of 12 
positions) until it is tightly seated. Adjust the CRT screen for 
convenient use, then firmly tighten the gimbal mount using the 
adjustment handle, until the display is steady and cannot tip. Check 
the handle occasionally to ensure that it is tightly seated. 

5. Reconnect the CRT display cable assembly to the back of the processor 
unit by pushing the connector into position until it fits snugly, 
snap the spring retaining clips into position, and push the ground 
wire clip onto the grounding stud (See Figure 4-25). 

Grounding Clip 

, 
= '" CRT In_'~ *':­

spri~(\Mdlnnnn"'bbn"\ .. ]~ 
Retaining Clips Grounding Stud 

Figure 4-25. CRT Display Unit Connections. 
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4.7 PRINTER/PLOTTER 

The printer/plotter is located within the processor main housing, as; shown 
in Figure 4-1. 

4.7.1 REMOVAL 

1. Position the Computer System Power switch Off and unplug the main 
power cord from the wall outlet (See Figure 4-2). 

2. Remove the main power cord from the back of the processor Wlit, 

3. Remove the keyboard connector from the back of the processQr pnit and 
move the keyboard to another area to provide work space. 

4. Tear off and remove any paper remaining in the pf:lper trG:lY gnd move 
the tray to another area to provide access to the printer/plotter. 

5. Disconnect the CRT cable assembly by spreading the spring retaining 
clips. holding the connector in place, . and pulling it awq.y fropl the 
rear of the processor unit. 

NOTE: When removing the CRT display unit and bridge assemply note the 
placement of the bridge assembly over the tractor drive shaft 
on the printer/plotter. The bridge assembly must be placed 
over the tractor drive shaft when replacing the assembly. 

6. Remove the CRT display unit and bridge assembly by loosening the four 
(4) knurled thumb screws ,and lifting the entire assembly. Nove the 
CRT display unit and bridge assembly out of your way ($ee Figure 
4-3) . 

7. Remove the processor unit top cover by loosening the two (2) 
retaining screws, sliding the cover straight back tow.8rd ;the rear of 
the processor unit, and lifting the entire assembly (See Figure 4-6). 
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8. Remove the plastic protector shield above the printer/plotter 
control board by loosening the two (2) screws and sliding the plastic 
mount retainers inward toward the center of the unit. Then slide the 
shield assembly toward the rear of the processor unit and remove it 
(See Figure 4-7). 

9. Remove the two (2) cable harness retaining screws that hold the cable 
harness bar in place (See Figure 4-26). 

10. Disconnect the motors and printhead connectors from printer/plotter 
control board and remove these connectors from the cable harness 
retaining bar by removing the plastic screws that hold that portion 
of the cable harness retaining bar in place. These connectors are 
part of the printer/plotter and will be removed with that assembly. 

11. Disconnect the printer/plotter AC connector and the printer/plotter 
control board AC connector (J 300) . 

Cable Harness 

Figure 4-26. Processor Unit Cable Harness (Top View). 
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WARNING: Use extreme care when moving and supporting the processor unit 
and its attached components. The complete unit can weigh more 
than 50 pounds (without the CRT display unit) and personal injury 
or damage to the equipment can occur if the unit slips off the 
desk or bench. Make sure that the rear cable connections are 
clear and free of obstruction. 

12. Remove the two (2) printer/plotter thumbwheel mounting screws 
located on the underside of the unit. Refer to Figure 4-27 for the 
location of these screws; DO NOT turn the processor on its side! 

Printer/Plotter Assembly Mounting Thumb Screw 

Mounting Thumb Screw 

Figure 4-27. Location of Printer/Plotter Thumbwheel Hounting Screws. 
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13. Holding the printer/plotter by the front, tilt the front up, then 
lift until the hooks at the top release from the processor unit. 
Move the printer/plotter forward two or three inches away from the 
processor unit (See Figure 4-28). 

Figure 4-28. Separating Printer/Plotter from Processor Unit. 
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14. Carefully pull the printer/plotter control board AC 
of the processor unit. This is shown in Figure 4-29. 
printer/plotter or processor on its side. 

15. Disconnect the fan AC connector. 

power cable out 
DO NOT turn the 

16. Remove the left-hand printer cable from the rear of the 
printer/plotter. 

17. Disconnect the keypad connector at the keypad printed circuit board 
in the top cover and separate the cable from the printer/plotter (See 
Figure 4-23). 

18. Carefully separate the printer/plotter from the processor unit 
taking care that the cables are free of the processor unit. 
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Printer Motors 
IJ200) 

AC Fan 
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Keypad 
Cable 

Figure 4-29. Printer/Plotter and Processor Unit (Bottom View). 

PrinterlPlotter 
Assembly 

Figure 4-30. Printer/Plotter-Replacement. 

Processor 
Main Frame 
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4.7.2 REPLACEMENT 

1. Place the new printer/plotter next to the processor unit. 

2. Replace the left-hand printer cable connector at the back of the 
printer/plotter (Refer to Figure 4-29). 

3. Replace the fan AC connector. 

4. Replace the keypad connector cable and connect it to the printed 
circuit board (See Figure 4-21). 

5. Carefully route the printer/plotter control board AC; the printer 
motors, and printhead cables through the processor unit (See Figure 
4-26). 

6. Reconnect the printer/plotter control board AC connector to the power 
supply. 

7. Replace the printer motors cable and the printhead cable on the cable 
harness retaining bar and replace the top portion of the bar. 

8. Reconnect the printer motors connector (J 200) and printhead 
connector (J 100) to the printer/plotter control board. 

9. Holding the printer/plotter by the front, lift the assembly and push 
forward then down until the hooks latch onto the studs on the 
processor unit. Check that the cables are not crimped between the 
assemblies (See Figure 4-30). 

10. Replace the two (2) screws that secure the printer/plotter to the 
processor unit (See Figure 4-27). 

11. Position the' cable harness assembly over its mounting holes and 
secure it with the two (2) cable harness retaining screws (See Figure 
4-8) . 

12. 

13. 

Reconnect all 
control board. 

the harnessed connectors to the printer/plotter 
Be sure all the connections are correctly seated. 

Replace 
control 
4-7) . 

the plastic protector shield above the printer/plotter 
board and secure it using the two (2) screws (See Figure 

14. Replace the processor unit cover by placing the cover on the unit and 
sliding it forward toward the printer/plotter. Secure the cover in 
place by tightening the two (2) retaining screws on top of the cover 
(See Figure 4-6). 
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NOTE: When replacing the CRT display unit and bridge assembly the 
bridge must be placed over the tractor drive shaft on the 
printer/plotter. 

15. Place the CRT display unit and bridge assembly on the processor unit 
over the bridge mounting holes and secure the assembly to the 
processor unit by tightening the four (4) knurled thumb screws on the 
bridge assembly. (See Figure 4-3). 

16. Reconnect the CRT cable assembly, the keyboard connector, main power 
cord, and any other connector that was connected to the system. (See 
Figure 4-2). 

17. Do an operational check of the system. 

4.8 PRINTER/PLOTTER CONTROL BOARD 

The printer/plotter control board is located in the processor unit above 
the planar board (and any feature boards that may be installed). (See 
Figure 4-1). 

4.8.1 REMOVAL 

1. Position the Computer System Power switch Off and unplug the main 
power cord from the wall outlet (See Figure 4-2). 

2. Remove the main power cord and any other connectors from the back of 
the processor unit (See Figure 4-2). 

3. Remove the back plate of the processor unit by loosening the four (4) 
retaining screws at the corners of the plate and pulling it away (See 
Figure 4-4). 

4. Loosen the four (4) knurled thumb screws on the bridge assembly (See 
Figure 4-3). 

5. Remove the processor unit top cover by loosening the two retaining 
screws, lifting the bridge assembly slightly, sliding the cover 
straight back toward the rear of the processor unit, and lifting the 
cover off. Put the cover in a safe place (See Figure 4-6) . 
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6. Remove the plastic protector shield above the printer/plotter 
control board by loosening two (2) screws and sliding the plastic 
retainers inward toward the center of the unit. Then slide the 
shield assembly toward the rear of the processor unit and remove it 
(See Figure 4-7). 

7. Disconnect all the harnessed connectors and the 5 1/4-inch floppy 
disk connector from the printer/plotter control board (or the dummy 
board in the top position if no printer/plotter is installed) (See 
Figure 4-8). 

8. Carefully remove the printer/plotter control board from the 
processor unit (See Figure 4-12). 

4.8.2 REPLACEMENT 

1. Slide the new printer/plotter control board carefully into position. 
Be sure that the board is positioned properly (See Figure 4-12). 

2. Reconnect all the harnessed connectors and the 5 1/4-inch floppy disk 
connector to the printer/plotter control board (See Figure 4-8). Be 
sure all the connectors are correctly seated. 

3. Replace the plastic protector shield above the printer/plotter 
control board and secure it using the two (2) screws (See Figure 
4-7) . 

4. Replace the processor unit cover by placing the cover on the unit, 
lifting the bridge assembly slightly, and sliding it forward toward 
the printer/plotter under the bridge assembly. Secure the cover in 
place by tightening the two (2) retaining screws on top of the cover 
(See Figure 4-6) . . 

5. Place the back plate on the processor unit and secure it using the 
four (4) retaining screws at the four corners of the plate. Be sure 
that the connector spring clips are not behind the back plate (See 
Figure 4-4). 

6. Check to be sure the bridge assembly is in the proper position then 
tighten the four (4) knurled thumb screws on the bridge assembly (See 
Figure 4-3). 
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7. Reconnect the main power cord and any other connector that was 
removed (See Figure 4-2). 

8. Do an operational check of the system. 

4.9 5 1/4-INCH DISKETTE UNIT 

The single 5 1/4-inch diskette unit is located in the CRT display unit 
housing to the right of the display (as shown in Figure 4-31.) 

CRT Display ~ 
Unit ~ 

~ 
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~ 

Figure 4-31. CRT Display Unit With 5 1/4" Diskette Unit. 

4.9.1 REMOVAL 

1. Stop all diskette activity and remove the diskette. 

"' 

~/ V 
5%-inch 
Diskette 
Unit 

2. Position the Computer System Power switch Off and unplug the main 
power cord from the wall outlet (See Figure 4-2). 
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3. Remave the main pawer card, fram the pracessar unit back panel. 

NOTE: When remaving the CRT display unit and bridge assembly nate 
the placement af the bridge assembly aver the tractar drive 
shaft an the printer/platter. The bridge assembiy milst be 
placed aver the tractar drive shaft when replacing the 
assembly. 

4. Discannect the CRT cable assembly by spreading the spring retaining 
clips, halding the cannectar in place, and pulling it away fram the 
rear af the pracessar unit (See Figure 4-2). 

5. Remove the CRT display unit and btidge assembly by laasening the: faur 
(4) knurled thumb screws, and lifting the entire assembly, (See: 
Figure 4-3). 

6. Carefully place the entire assembly upside dawn an a flat surface so 
that the twa (2) diskette maunting screws under the unit are visible 
(See Figure 4-32). It may be necessary to' laasen the gimbal and 
ratate the bridge to' gain access to' the maunting screws. 

7. Laasen the twa (2) maunting screws and slide the diskette unit aut 
thraugh the front af the display (See Figure 4-33). 

8. Discannect the twa cannectars and remave the diskette unit. 
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Gimbal 

Figure 4-32. Diskette Mounting Screws. 

Connectors (2) 

Diskette Unit 

Figure 4-33. 5 1/4" Diskette Unit. 
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4.9.2 REPLACEMENT 

1. Connect the two connectors to the new diskette unit. Be sure the 
connectors are correctly seated (See 'Figure 4-33). 

2. Carefully slide the new diskette unit into the CRT display unit 
housing and secure it with the blO (2) mounting screwS (See Figure 
4-33). 

3. Align the bridge assembly to the same position it was in when removed 
from the processor unit and tighten the gimbal (See Figure 4-32). 

NOTE: When replacing the CRT display unit and bridge assembly the 
bridge assembly must be placed over the tractor drive shaft oft 
the printer/plotter assembly. 

4. Place the CRT display unit and bridge assembly on the processor unit 
over the bridge mounting holes and secure the assembly to the 
processor unit by tightening the four (4) knurled thumb screws on the 
bridge assembly. (See Figure 4-3). 

5. Reconnect the CRT cable assembly, main power cord, and any other 
connector that was removed from the system. (See Figure 4-2). 

6. Do an operational check of the system. 

4.10 8-INCH DISKETTE UNIT 

8-inch diskette units are located in a separate housing connected to the 
Computer System (as shown in Figure 4-34). 

'" c c 

Fig~re 4-34. 8" Diskette Units. 
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4.10.1 REMOVAL 

1. Remove any diskettes, if present (See Figure 4-35). 

Diskette 

1111111111111111111111 

Figure 4-35. 8" Diskette Removal. 

2. Position the diskette units POWER switch OFF and unplug the main 
power cord from the wall outlet (See Figure 4-36). 

3. Remove the main power cord and any other connectors from the back of 
the diskette unit. 

4. Remove the diskette unit s top cover by carefully laying the unit on 
its side and removing the five(5) screws holding the cover in place 
(See Figures 4-36 and 4-37). 
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Diskette Unit 

Figure 4-36. 8" Diskette Unit Connections. 
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Figure 4-37. Location of Screws (Cover and Diskette). 
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5. Return the unit to its upright position and slide the cover gently 
forward by grasping the cover at the rear or sides and remove the 
cover. 

6. Carefully lay the unit on its side again. If removing the bottom 
drive temporarily install a screw in the top drive as shown in (See 
Figure 4-37) to keep that drive from dropping down. If removing the 
top drive locate and remove the remaining scre~." for that unit (See 
Figure 4-37). 

7. While holding onto that drive unit, return the entire unit to its 
upright position. 

8. Slide the drive unit out slightly and disconnect the three connectors 
on the back (Ae, DC, and CONTROL) and remove the drive unit. 

4.10.2 REPLACEMENT 

1. Slide the new drive unit onto the housing until the three connectors 
on the back can be reconnected. Then push it back a1l the way. 

2. While supporting the drive unit place the assembly on its side and 
replace the screw that holds the new unit in place. Also remove the 
screw that was installed to hold the unit not being removed (See 
Figure 4-37). 

3. Return the unit to its upright position and replace the cover by 
gently sliding it back into place. 

4. Place the unit with the cover installed on its side again and replace 
the five (5) screws holding the cover in place (See Figure 4-36 and 
4-37) . 

5. Return the unit to its upright position and replace the main power 
cord and any other connectors that were removed (See Figure 4-36). 

6. Do an operational check of the system. 

4.11 FEATURE BOARDS (SENSOR 1/0, ADDITIONAL MEMORY, ETC.) 

The optional feature boards plug into the expansion board below the 
printer/plotter control board (as shown in Figures 4-1). 
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4.11. 1 REMOVAL 

1. Position the Computer System POWER switch OFF and unplug the main 
power cord from the wall outlet (See Figure 4-2). 

2. Remove the main power cord and all other connectors from the back of 
the processor unit (See Figure 4-2). 

3. Remove the back plate from the processor unit by loosening the four 
(4) retaining screws at the four corners of the plate and pulling it 
away (See Figure 4-4). 

4. Using the ejector levers free the affected feature board from the 
expansion board and carefully slide it out of the processor unit (See 
Figure 4-13). 

4.11.2 REPLACEMENT 

1. Slide the new feature board into position in the processor unit and 
using the ejector levers be sure the board is seated properly (See 
Figure 4-13) . 

2. Place the back plate on the processor unit and secure it using the 
four (4) retaining screws at the four corners of the plate. Be sure 
that the connector spring clips are not behind the back plate. (See 
Figure 4-4). 

3. Reconnect the CRT cable assembly, the keyboard connector, main power 
cord, and any other connector that was removed from the system. (See 
Figure 4-2) . 

4. Do an operational check of the system. 
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4.12 SENDING THE CUSTOMER REPLACEABLE UNIT (CRU) TO IBM 
INSTRUMENTS 

Once you have isolated the source of a problem to a CRU and removed the 
failing unit, notify your IBM Instruments representative by calling toll 
free 1-800-243-9435. You will be given a service authorization number and 
you will be asked to provide your system s serial number, your location, 
and the results you obtained from the diagnostics described in this 
manual. You then must complete a Repair Center Authorization Form. These 
forms are packaged with the Computer System at delivery time and with a 
CRU when it is sent to you. 

Use the instructions in Chapter 4 to remove the failing CRU. You should 
remove all devices or features not sold by IBM Instruments from the CRU. 
Prepare the malfunctioning CRU for shipment using the original or 
equivalent container and send it together with the Repair Center 
Authorization form and any supporting documentation about the nature of 
the problem (postage prepaid) to: 

IBM Instruments, Inc. 
Customer Support Center 
P.O. Box 332 
Orchard Park 
Danbury, CT 06810 

IBM will at its option, adjust, repair or replace a malfunctining CRU. It 
is IBM s intent to ship, generally within 24 hours, replacement CRUs or 
other parts where IBM elects to replace a malfunctioning CRU or part. You 
should unpack, set up, and check out the replacement CRU upon receipt. 
Use the instructions earlier in this chapter. 

Service charges will vary depending upon the service agreement in effect 
(as outlined in the Terms and Conditions). For questions on warranty and 
maintenance offerings, including charges and terms, or to place a Computer 
System under maintenance service, contact your IBM Instruments 
representative. 
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A.O APPENDIX A: DIAGNOSTIC TESTS 

I 
ITEST# 
I 
I 01 
I 
I 02 
I 
I 03 
I 
I 04 
I 
I 05 
I 
I 07 
I 
I 08 
I 
I 09 
I 
I OA 
I 
I OB 
I 
I OC 
I 
I OD 
I 
I OE 
I 
I OF 
I 
I 10 
I 
111 
I 
I 12 
I 
I 13 
I 
I 14 
I 
I 16 
I 

TEST NAME 

CPU Test 

ROM Test 

Main Memory Test 

RAM Extension Test 

Interrupt Controller Test 

Memory Protect Function Test 

DMA Controller Test 

Programmable Timer Test 

Video Memory Test 

CRT Controller Test (Passive) 

Clock/Calendar Test 

Programmable Parallel Interface Test 

Floppy Disk Controller Test (Passive) 

Serial Port 1 Test 

Serial Port 2 Test 

Serial Port 0 Test 

Polynomial Generator Check Test 

Hard disk controller 

IEEE-488 Interface Test 

CRT Controller Test Active 
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I I 
17 I Floppy Disk Controller/User Port Wraparound Test I 

I I 
18 I Printer/Plotter Test Pattern I 

I I 
19 I Keypad and Softkey to CRT Echo Test I 

I I 
lA I Keyboard to CRT Echo Test I 

I I 
IB I New IEEE/488 user port wraparound I 

I I 
Ie I IEEE-488 User Port Wraparound Test I 

I I 
1D I Serial Port 1-2 Wraparound Test I 

I I 
IE I Serial Port 1-3 or 2-3 Wraparound Test I 

I I 
IF I IF DMA Serial Port Wraparound Test I 

I I 
20 I Floppy Disk Drive o Test I 

I I 
21 I Floppy Disk Drive 1 Test I 

I I 
22 I Floppy Disk Drive 2 Test I 

I I 
23 I Floppy Disk Drive 3 Test I 

I I 
30 I Sensor I/O Board 0 Test (Passive) I 

I I 
31 I Sensor I/O Board 1 Test (Passive) I 

I I 
32 I Sensor I/O. Board 2 Test (Passive) I 

I I 
33 I Sensor I/O Board 3 Test (Passive) I 

I I 
35 I Sensor I/O Board 0 Test (Active) I 

I I 
36 I Sensor I/O Board 1 Test (Active) I 

I I 
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I 
37 Sensor I/O Board 2 Test (Active) I 

I 
38 Sensor I/O Board 3 Test (Active) I 

I 
40 Hard disk drive 0 active test I 

I 
41 Hard disk drive 1 active test I 

I 
42 Hard disk drive 2 active test I 

I 
43 Hard disk drive 3 active test I 

I 
97 Memory Confirmation Test I 

I 
98 CRT Test Pattern I 

I 
FE Return to Operating System I 

I 
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B.O APPENDIX B: DIAGNOSTIC ERROR CODES 

The following error codes are issued by the diagnostic tests: 
I 

ITEST it 
I 

I 01 
I 

02 

03 
04 

05 

07 

08 

09 

OA 

OB 

OC 

OD 

I 
IHESSAGE II 
I 
I 40-5F 
I 60 
I 80 
I 
I 101 
I 102 
I 
I 201 
I 202 
I 
I 401 
I 402 
I 
i 501 
I 502 
I 
I 701 
I 702 

801 

901 
902 
903 

OAOI 

OBOl 
OB02 

OCOI 
OC02 

ODOI 

MEANING 

These messages can be issued by any test if 
the planar board is malfunctioning. 

CPU register failure 
CPU conditional bit failure 

Stored checksum all zeroes 
Stored checksum not equal to calculated checksum 

Data read not equal to data written 
Address cross-talk error 

Register read/write failure 
Controller failed to interrupt 

Protected page was changed 
Unprotected page failed to clear 

Register read/write error 

Counter gave wrong value 
Counter interrupted when it should not have 
Counter failed to interrupt 

Address of defective byte, word, long word 

Data compare error, cursor low 
Data compare error, cursor high 

Timer/counter read/write failure 
Clock not incrementing properly 

Expected value is byte written, actual value 
is byte read and address value is zero. 
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I I I 
OE I OE01 I Sector register data error I 

I OE02 I Track register data error I 
I OE03 I Controller busy I 
I OE04 I Restore time out I 
I OEOS I Incorrect number of seek pulses I 
I OE07 I Controller busy I 
I OE08 I Interrupt request bit will not clear I 
I OE09 I Interrupt request bit will not set I 

I 

I I I 
OF I OFOI I Incorrect data from command register I 
10 I OF02 I Incorrect data from Mode Register 1 I 
11 I Or03 I Incorrect data from Mode Register 2 I 

I Or04 I Interrupt request will not release I 
I oros I 2661 will not generate interrupt I 
I Or06 I Interrupt not detected by AM9S19 I 
I or07 I Transmitter time out I 
I or08 I Receiver time out I 
I or09 I Error status on receive I 
I OrOA I Data compare error I 
I orOB I Initial synch failure I 
I oroc I Transmitter time out I 
I OrOD I Receiver time out I 
I OrOE I Error status on receive I 
I or or I Data compare error I 
I I I 

11 I 1101 I Transmitter time out I 
I 1102 I Receiver time out I 
I 1103 I Error on receive I 
I 1104 I DMA time out I 
I 1105 I DMA buffer compare error I 
I 1106 I DMA count error I 
I -+- I 

12 I 1201 I Incorrect data from Character Register I 
I 

I 1202 I Incorrect data from Mode Register I 
I 1203 I Incorrect data from BCC lower I 
I 1204 Incorrect data from BCC upper I 
I 1205 VRC error will not release I 
I 1206 VRC error generated at wrong time I 
I I 
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I 
I 12 
Icont.) 
I 
I 
I 
I 
I 
I 
I 
I 13 
I 
I 14 
I 
I 

16 

17 

18 

1C 

lD 

1207 
1208 
1209 
120A 
120B 
120C 
120D 
120E 

1301 

1401 
1402 

1601 
1602 
1603 
1604 
1605 

1701 
1702 
1703 
1704 
1705 

1801 

1C01 
1C02 

1C03 

IDOl 
lD02 
lD03 
lD04 
lDOS 
1D06 

VRC error not generated 
AM9S19 does not detect interrupt 
PEC error detected 
Transmitter time out 
BCC error 
Transmitter time out 
Receiver time out 
PEC status error 

Register R/N Failure 

Address 1 read not equal to address 1 written 
Address 2 read not equal to address 2 written 

Vertical syn frequency wrong 
Vertical syn width wrong 
Horizontal syn frequency wrong 
Horizontal syn width wrong 
Video output invalid 

Floppy control register error 
Floppy controller error 
Controller busy 
Step rate incorrect 
Step count incorrect 

Printer failed to accept a byte of data for 
200 mseconds 

UPD 7210 failed to give parallel poll complete 
Data read from IEEE port not equal to data 
written to user port. 
Data read from user port not equal to data 
written to IEEE port. 

Transmitter not ready 
Receiver not ready 
Status error on receive 
Data comparison error 
Transmitter time out 
Receiver time out 
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20 
21 
22 
23 

30 
31 
32 
33 

35 
36 
37 
38 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
200A 
200B 

3001 
3002 
3003 
3004 
3008 
3010 
3011 
301A 
301B 

3501 
3502 
3508 
3509 
350A 
350B 
3510 
3511 
3512 
3513 
3514 
3515 
351A 
351B 
351C 

DRO not received for read 
DRO not received for write 
INTRO not received for restore 
INTRO not received for seek 
INTRO not received for read 
INTRO not received for write 
Status error on restore 
Status error on seek 
Status error on read 
Status error on write 
Data compare error 

A/R control, status read/write failure 
Interrupt controller (9519) read/write f~ilure 
Parallel port (8255) read/write failure 
Serial port (7201) register read/write failure 
Controller failed to interrupt (time out error) 

1 

1 

1 

1 

1 

EOC flag failed to occur (time out error) Subtest 1 
Timer overrun failed to occur (time out) Subtest 31 
Premature countdown (Subtest 4) 1 
Late countdown (Subtest 4) I 

Sense switch input failure 
Sense switch interrupt failure 
Port A transmission error 
Port B transmission error 
Port C transmission error 
Parallel port interrupt failure 
Transmitter not ready 
Receiver not ready 
Status error on receive 
Data comparison error 
Transmitter time out 
Receiver time out 
Bad analog measurement 
Incorrect autorange operation 
Data ready (EOC) time out 

1 
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I 
40 200C Invalid buffer address I 
41 4001 Controller/drive error I 
42 4002 Volume label read error I 
43 4003 Volume label compare error I 

4004 File indel read error I 
4005 File index compare error I 
4006 Bad sector table read error I 
4007 Bad sector verify error I 
4008 Sector read error I 
4009 Controller/Drive error I 
400A Bad sector table error I 
400F Sector read error I 
4010 Sector Write error I 
4011 Controller drive error I 
4012 ECC Failed to reput an irrecoverable condition I 
4013 ECC reeated error for a recoverable condition I 
4014 ECC Failed to correct a recoverable condition I 

I 
97 9701 Data read not equal to data written I 

I 
Any FFmm Bus Error, mm = Bus Error Register. Can be I 

caused by addressing non-existant devices I 
or memory. I 

I 
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READER'S 
COMMENT 
FORM 

This form may be used to communicate your views about this publication. They will be sent to the author's department for 
whatever review and action, if any, is deemed appropriate. 

IBM Instruments, Inc. shall have the nonexclusive right, in its discretion, to use and distribute all submitted information, 
in any form, for any and all purposes, without obligation of any kind to the submitter. Your interest is appreciated. 

Note: Copies of IBM Instruments, Inc. publications are not stocked at the location to which this form is addressed. Please 
direct any requests for copies of publications, or for assistance in using your IBM Instruments, Inc. product to your IBM 
Instruments, Inc. representative or to the IBM Instruments, Inc. office serving your locality. 

Is there anything you especially like or dislike about the organization, presentation, or writing in this manual? Helpful 
comments include general use fullness of the book; possible additions, deletions, and clarifications; specific errors and 
omissions. 
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