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This maintenance information manual, SY31-0405, is
intended to be used for servicing the IBM 5100 Portable
Computer. Service personnel using this manual are
assumed to have completed the IBM 5100 training
course.

To service the IBM 5100 Portable Computer, use this
manual with the MAPs (maintenance analysis
procedures) provided. It is important that you begin
your call with the start MAP that leads you to other
MAPs and eventually to the failing FRU (field
replaceable unit).

This manual contains six major sections:

Using the Maintenance Library: Contains instructions
and examples for using the MAPs to diagnose
machine probiems, and further introduces this
maintenance information manual.

Maintenance: Contains location drawings,
maintenance procedures, and graphics for each
functional unit within the 5100 Portable Computer.
Each drawing, procedure, or graphic has a three digit
reference number assigned to it for referencing from
the MAPs.

Diagnostic Aids: Contains diagnostic information that
enables service personnel to further define failures
not found by the MAPs.

Theory: Contains detailed information about the
individual functional units within the §100. This
information contains operational details for further
defining failures when the MAPs do not find the
cause of the failure.

Circuits: Contains high level logics, wiring diagrams,
and cable charts to enable service personne! to
understand specific details of the 5100 functional
units.

Language Support: Contains APL and BASIC
language support reference information, which is
necessary to determine if failures are associated with
the 5100 internal microprograms.

Preface

This manual has an appendix that contains:
» CE general logic probe

+ Numbering systems

+ Installation procedures

+ Glossary

The operating procedures for the IBM 5100 Portable
Computer are found in the following manuals:

« IBM 5100 BASIC Introduction, SA21-9216

« IBM 5100 APL Introduction, SA21-9212
Information about the Communications Adapter/ Serial
1/0 Adapter and the IBM 5103 Printer features is

located in the following manuals:

+ IBM 5100 Communications /Serial 1/0 Maintenance
Information Manual, SY31-0429

« IBM 5103 Printer Maintenance Information Manual,
SY31-0414



CE SAFETY PRACTICES

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

1.

1.

12

13.

14.

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

Remove all power, ac and dc, when removing or

assembling major components, working in immediate

areas of power supplies, performing mechanical
inspection of power supplies, or installing changes in
machine circuitry.

After turning off wall box power switch, lock it in the

Off position or tag it with a “Do Not Operate” tag,

Form 229-1266. Pull power supply cord whenever

possible.

When it is absolutely necessary to work on equipment

having exposed operating mechanical parts or exposed

live electrical circuitry anywhere in the machine, observe
the following precautions:

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

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

¢. Use only insulated pliers and screwdrivers.

d. Keep one hand in pocket.

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

f. Avoid contacting ground potential (metal floor strips,
machine frames, etc.). Use suitable rubber mats,
purchased locally if necessary.

Wear safety glasses when:

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

Power or hand drilling, reaming, grinding, etc.

Using spring hooks, attaching springs.

Soldering, wire cutting, removing steel bands.

Cleaning parts with solvents, sprays, cleaners,

chemicals, etc.

f. Performing any other work that may be hazardous to
your eyes. REMEMBER-THEY ARE YOUR EYES.

Foliow special safety instructions when performing

specialized tasks, such as handling cathode ray tubes

and extremely high voitages. These instructions are
outlined in CEMs and the safety portion of the
maintenance manuals.

Do not use solvents, chemicals, greases, or oils that

have not been approved by IBM.

Avoid using tools or test equipment that have not been

approved by IBM.

Repiace worn or broken tools and test equipment.

Lift by standing or pushing up with stronger leg

muscles~this takes strain off back muscles. Do not lift

any equipment or parts weighing over 60 pounds.

After maintenance, restore all safety devices, such as

guards, shields, signs, and grounding wires.

Each Customer Engineer is responsible to be certain that

no action on his part renders products unsafe or

exposes customer personnel to hazards.

Place removed machine covers in a safe out-of-the-way

place where no one can trip over them.

Ensure that all machine covers are in place before

returning machine to customer.

‘sanow

15.

16..

17.

18.

19.

20.

21.

Always place CE tool kit away from walk areas where

no one can trip over it; for example, under desk or table.

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

. When using stroboscope, do not touch ANYTHING—it

may be moving.
Avoid wearing loose clothing that may be caught in
machinery. Shirt sleeves must be left buttoned or rolled
above the elbow.
Ties must be tucked in shirt or have a tie clasp
(preferably nonconductive) approximately 3 inches from
end. Tie chains are not recommended.
Before starting equipment, make certain fellow CEs and
customer personnel are not in a hazardous position.
Maintain good housekeeping in area of machine while
performing and after completing maintenance.
Knowing safety rules is not enough.
An unsafe act will inevitably lead to an accident.
Use good judgment-eliminate unsafe acts.

ARTIFICIAL RESPIRATION

General Considerations

1.

Start Immediately-Seconds Count

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

Check Mouth for Obstructions

Remove foreign objects. Pull tongue forward.
Loosen Clothing—Keep Victim Warm

Take care of these items after victim is breathing by
himself or when help is available.

Remain in Position

After victim revives, be ready to resume respiration if
necessary. . .
Call a Doctor ]

Have someone summon medical aid.

Don’t Give Up

Continue without interruption until victim is breathing
without help or is certainly dead.

Rescue Breathing for Adults

X NP A WON =

Place victim on his back immediately.

Clear throat of water, food, or foreign matter.

Tilt head back to open air passage.

Lift jaw up to keep tongue out of air passage.

Pinch nostrils to prevent air leakage when you blow.
Biow until you see chest rise. ’

Remove your lips and allow lungs to empty.

Listen for snoring and gurglings~signs of throat
obstruction.

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

= -

Thumb and
finger positions

Final mouth-to-
mouth position
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Using the IBM 5100 Portable Computer Maintenance Library

5100 Maintenance Library Overview

The 5100 maintenance library (MLM) consists of
maintenance analysis procedures (MAPs), maintenance
information manuals (MIMs), 5100 logics, parts catalogs,
and diagnostic tools. These publications and diagnostic
tools are all contained in a single binder.

ol -—
oy
[~ B
MAPs L] MiMs
-
C-J__LOGICs___ |
arts Catalogs

The diagnostic tools contained in the 5100 MLM are:
~ Diagnostic tape cartridge
- Logic board jumpers
- Wrap connectors
— Cartridge stop gauge

The following chart shows the relationship between the
publications contained in the maintenance library and
some other related publications. The related publications
contain the operating procedures and language
information (APL—-A Programming Language;
BASIC—Beginners All-Purposes Symbolic Instruction
Code) for the 5100,

5100 Maintenance Library
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18M 5100 COMPUTING SYSTEM PUBLICATIONS

14

P/N 1608314
5100 ) .
MAP's Maintenance Library
SY31-0405 SY31-0414
5100 5103
MIM MiM
1;31'0599 $131-0603 $131-0598
5100 5106 5103
Parts Parts Parts
T;Y31-0429 TSA21-9239 SA21-9215
Language Async Comm Serial 1/0 5100 Comm
Support Serial 1/0 User’s Reference
Manuals MiM Manual Manual
‘ SA21-9216 —_1SA21-9212
BASIC APL
Introduction Introduction
SA21-9217 SA21-9213
]
BASIC APL Maintenance. .
Reference Reference Related Publications
SA21-9265 SA21-9264
Print Plot/ Print Plot/
BASIC User’s APL User’s
Manual Manual
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When necessary, MAPs and MIMs are updated to
provide the latest information for diagnosing 5100
problems. Updates to these documents are made
through technical newsletters (TNLs) or periodic major
revisions. It is important that the MAPs and MIMs be at
compatible levels.

Never mix publications from system to system; always
use the publications shipped with the system.

65100 Maintenance Library
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MAPs

The MAPS use a logical approach for isolating possible
causes of machine problems. They guide you through
the service call, providing step-by-step procedures that
require you to follow trace lines when responding to
questions or when entering or leaving a page. The
MAPs point you to that part of the 5100 that requires
adjustment or replacement.

Two types of MAPs are used in the 5100 maintenance
library: the hard-copy (printed) MAPs, which are
contained in a separate removable binder within the
maintenance library binder; and the MDIs (MAP
diagnostic integrations), which are located on the
diagnostic tape and are shown on the display screen.
The system automatically pages through the MAPs
when you respond to the questions on the display.

16



MAP ORGANIZATION

| START

Start MAP 200

Record the Error Code Displayed

For Intermittent Failures

Indicator Lights—Use MAP 200

Diagnostic Aid Section

Bring Up Diagnostic Failures

MAP 400—Bring Up

Process Checks

—
I——>|7 System Function Test

>

L

>

Display Failures

Other Reported Failures

No Symptoms

Begin each call with Start MAP 200. This MAP ensures
that the system is operating sufficiently to use other
MAPs or MDis.

Start MAP 200 asks you to record the status bytes,
error logs, and history logs because this information is
lost on power down or RESTART. The Start MAP either
fixes or directs you to a MAP that tells you how to fix
any of the following problems:

— Indicator lights

- Bring up failures

~ Process checks

—~ Display failures

For other failures, the Start MAP directs you to the
correct MAP through an error code. If you are certain a
failure is not covered in the Start MAP, you can go
directly to the other MAPs as indicated by the in
the chart.

All MDis have a MAP as an entry. For example, MAP
810-5103 is an entry for MDI 800 through 805. These
MAPs provide the setup instructions for running the
MDis.

The MDIs are a combination of MAPs and diagnostics.
The MDis call in and run the appropriate diagnostics
and answer most of the MAP questions automatically.

The procedures for diagnosing intermittent failures
describe in more detail which part of the system each
MDI checks.

-

]

MAP 420-Process Check

MAP 500-Display

MAP 300-Tape Read

L~ .>| MD! 860, 861

MAP 700—Power

MAP 510-TV Monitor

MAP 600—Keyboard

MAP 810-5103

MDI 800, 801, 802, 803, 804, 805

MAP 830-Communications, SIO

|
t
: MD1 820--Asynchronous Communications—
L. Serial 1/0

MD1 890-—-Communications Routines

MAP 850-5106

MD! 840 through 847 and 860, 861

MAP 800-Checkout Procedures

MAP 950-RPQ Reference

MAPs
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USING THE MAPS

When using the MAPs, you must:

READ CAREFULLY. The MAPs can help you find the
problem only if you follow instructions and answer
questions accurately.

FOLLOW THE SEQUENCE. Always proceed step by
step. At times, the MAP instructions might seem
irrelevant; however, they can be important in
determining the correct error indications.

FOLLOW INSTRUCTIONS. Instructions must be
carried out exactly in the order given. Each question
is based on instructions immediately preceeding it. Do
not change the conditions established by the
instructions before answering the questions. Do not
press RESTART until you are told to do so in the
MAPs. '

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

-Probe F2-G06 (- machine check).

The - (minus) in front of machine check indicates that
this line is active at a down level.

18



MAP EXAMPLE MAP name and number

PROCESS CHECK MAP 0420 — Entry and exit points—show all entry and exit points to E
and from this MAP. <
PAGE 10OF 75 >
ENTRY POINTS ’ EXIT POINTS
FROM ENTER THIS MAP EXIT THIS MAP T0
MAP ENTRY PAGE STEP PAGE STEP MAP ENTRY
NUMBER | POINT NUMBER NUMBER NUMBER NUMBER | NUMBER POINT
0200 A 1 001 5 044 0400 A
0300 A 1 001 18 218 0400 A
0600 A 1 001 75 828 0500 A
0810 A 1 001
0830 A 1 001
0850 A 1 001
0900 A 1 001
830C A 1 001
001 Step number
(Entry Point A) Entry point-indicates a possible starting point in this
MAP. It is usually referenced from a step within a MAP.
is the PROCESS CHECK light on? ‘
YN Y=yes, N=no
002
Can you create the PROCESS CHECK?
YN
003

The MAPs depend on having the PROCESS
check on the machine or being able to
create the PROCESS CHECK. Gather and
record all available information pertaining

to the PROCESS CHECK. Advise the
customer that if the PROCESS CHECK
appears again, the machine should be left
in the failing condition until you arrive.

004
is the PROCESS CHECK intermittent?
YN
Off-page reference—identifies the page and trace on
which this MAP leg continues. The 2 indicates that this_
leg continues on page 2. The C indicates that this leg
continues at trace C.
222
A6 ¢

MAPs 19



MAP EXAMPLE (continued)
? ? (f‘ PROCESS CHECK MAP 0420

PAGE 2 OF 75

005
Create the PROCESS CHECK.

Did the PROCESS CHECK come on as a
result of pressing RESTART or powering
on the 51007

YN

006

We will assume that the PROCESS
CHECK comes on as a result of running
a job.

Off-page reference—indicates the trace and page from

which this MAP leg came. The 1 indicates that this leg
came from page 1. The C indicates that this leg came

from trace C.

Go to Step 010,
Entry Point H.

007
We will use the RESTART condition to
create the PROCESS CHECK. .

Go To Map 0400, Entry Point A.

008

Create the PROCESS CHECK
Go to the INTERMITTENT FAILURE CHART
in the 5100 SERVICE AIDS.

Internal exit point—indicates the page, step, and entry
point to go to within this MAP.

External exit point—indicates the MAP and entry
point to go to.

Instruction—establishes conditions for answering the
next question.

Is the PROCESS CHECK intermittent?
YN

010
(Entry Point H)

Bad RESTART switch.
Check/replace Z3 (display and control panel)
cable (see MAP 0210 and MIM 210, 241).

Is the display blank or dark?
YN

on

Are there any devices attached to tho/
5100 I/0 interface port? (See XXX )
27)

YN

oo
mon~J

-
0

-

[«]

Question—answer either yes or no. Continue from
your answer to the next question or instruction.

Action—possible fixes for the failure. Replace, repair,
or adjust in the order given. {Check/replace means to
check first, then replace if defective.)

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

n-page reference—indicates the trace on this page
from which this leg of the MAP continues. MAPs
normally fill both columns of a page, and an on-page

reference such as this would refer you to material in the

second column,



Maintenance Information Manual

The information contained in this manual is to be used
as reference material when diagnosing machine failures.
The maintenance information manual consists of
maintenance procedures, diagnostic aids, theory, high
level logics, and programming problem solving
information. An appendix provides information on
general topics that may be helpful in servicing the 5100
Portable Computer.

The format for page numbering is XXX-YYY.Z; where
XXX is the section number, YYY is the page number,
and Z (although not normally used) is for expansion
when it is not feasible to renumber previously numbered
pages.

Referencing techniques used within the maintenance
information manual are:

MAP three-~digit references
Page-tb-page
On page

MAP three-digit reference numbers are assigned to
location drawings and maintenance procedures for
referencing from the MAPs. For example, 227 refers to
the tape control card pin assignments. Page-to-page or
references within a section are to the specific page
containing the information. For example, see page 2-16.
On page references are: this page, see below, etc, or
for graphics with callouts, to the specific callout.

MAINTENANCE

This section consists of location drawings and
maintenance procedures for repairing or replacing FRUs.
The location drawings are of two types: An overall 5100
Portable Computer reference drawing showing the major
functional units, and detail location drawings showing
the FRUs within a functional unit. Maintenance
procedures consist of service checks, removals,
replacements, and adjustment procedures. All
procedures and drawing have three-digit reference
numbers assigned for referencing from the MAPs.

DIAGNOSTIC AIDS

Diagnostic program descriptions, how to use them, and

. the options available when they are in control are found

in this section. MDI information for the printer,
communications, auxiliary tape, and tape write functions
are also located here. To further aid in diagnosing
machine failures, a list of halt codes and error conditions
is included in this section.

THEORY

The theory section contains descriptions of the 5100
Portable Computer functional units and features. These
descriptions are preceded by a system overview that
gives you a general picture of ‘the 5100 overall operation
and where each function or feature fits.

CIRCUITS

This section contains a card plug chart, signal cable
charts, voltage distribution diagrams, and high level logic
diagrams with pin numbers. The logics provide you with
only that information that allows you to understand the
5100 Portable computer functions and probe points for
checking these functions.

LANGUAGE SUPPORT

This section contains the reference material for
determining the causes of programming problems.
APPENDIX

The appendix contains the installation procedures for the
5100 Portable Computer and for the 5106 Auxiliary Tape
Drive. Additional maintenance information is also
located here.

ABBREVIATIONS AND GLOSSARY

This section contains definitions of uncommon terms

and abbreviations used within the maintenance
information manual and the MAPs.

INDEX

The index is a detailed listing of all topics within the
maintenance information manual.

Maintenance Information Manual  1-11
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Maintenance

Locations

200 5100 PORTABLE COMPUTER FUNCTIONAL

TR TR Kol RN TS (RVSI N VR RN

UNITS

%
o
<
T
c
5
bt
c
)

Step Switch

Run Switch

AC Box (under display)
Display

Alphameric Keyboard
Numeric Keyboard
Power Supply

A1 Board

Tape Drive

Control Pane!

Locations 2.3



201 CONTROL UNIT
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202 TAPE UNIT (5100)
(Page 1 of 2)

Tape iInternal Cable

Jackshaft Housing Assembly

Select Magnet (forward)

Tape Unit Cable (external)

Spindie-Select Arm Assembly

Select Magnet (reverse)

Tape Control Card

Belt

Switch Assembly-File Protect (left) and Cartridge
in Place {right)

=

J

- ]

- |

a

Tape LED-PTX Assembly
13

14

-

Read/Write Head
Cartridge Stop (2)
Locking Wheel! (4)

Fan Assembly (5110 only)
Capacitor

Tape Motor Assembly
Brake Arm Spring

Brake Arm

Bottom View

Doubile plugs
on 5110 only

Locations 25
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202 TAPE UNIT (5106)
{Page 2 of 2)

Bottom View

26

o e “1=lo|w N ,

Select Magnet (forward)

Tape Internal Cable

Jackshift Housing Assembly

Belt

Tape Motor Assembly and Capacitor
Tape Unit Cable (external)

Tape Control Card

Spindle-Select Arm Assembly
Select Magnet (reverse)

Read/Write Head

Switch Assembly-File Protect (left) and
Cartridge in Place {right)

Tape LED-PTX Assembly

Locking Wheel (4)

Brake Arm Spring

Brake Arm
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204 KEYBOARD

Contamination Shield
(locgted directly
under key top)

28

Contamination Shield

Bl Al Keys Assembly
Foam End Seals
B} Foam PC Board Seals
Key Module

B KeyTop

Fiyplate

Signal Cable

PC Board
Insulator

Base Plate

[11]

KEYBOARD SIGNAL CABLE CHART

Pin  Signal Name Pin Signal Name
D02 Not used B0O2 Not used
D03 +5 Vdc BO3 Not used
DO4  Not used BO4 -0Odd parity
DO5 Not used BO5 -Bit7
D06 -Bit6 BO6 Not used
DO7  -Power on reset BO7 -Strobe out
D08 Ground BO8 -Bit4
D09 +Typamatic BO9 -Bit3 (CMD)
D10  Not used B10 -Bit2
D11 -Keyboard lockout B11 +8.5 Vdc
D12 Not used B12 -Bit O (shift)
D13 -Bit5 B13 -Bit1

13 e 02

‘lI.llI'lIlI. D
JEDRBESEREDS B

Keyboard
Signal
Cable (refer 10 255)
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205 KEYBOARD AND CONTROL PANEL
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206 POWER SUPPLY

A1 Board
DC Power Cable (see 272)
Power Supply PC Board

" Auxiliary 1/0 Interface Port

Fan Motor
DC Power Cable to

1/0 Interface Port

1/0 Interface Port

Cover

Power Supply End Cover

210




207 AC BOX (OLD STYLE)
(Page 1 of 2)

Line Filter {L1)

AC Capacitors (4) (C2, C3, C4, C5)
AC Capacitor (C1)

AC Plug Sockets

Fuse (F1) 5-amp 125 V Long Lag
Display Unit Ground Wire
Line Cord

Terminal Block (TB-1)
Resistor (R1)

&
o
=
o
B
2
c
)
S

J1—- Power Supply
J2— Fan
J3- Tape Unit




207 AC BOX (NEW STYLE)
(Page 2 of 2)

Line Filter (L1)
AC Capacitors (C1, C2)
AC Plug Sockets
AC Fuse (F1)

Display Unit Ground Wire
Line Cord

J1—- Power Supply
J2- Fan
J3- Tape Unit .

212




208 5106 AUXILIARY TAPE UNIT

{Page 1 of 2)

Terminator Storage
1/0 Interface Port

T

B

tor

ermina

I soueuajutelp

]

§ ¢
©s
m.c
=X
]
e 3
20
X Qa
3 0
g =

N

\,a,..

A
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208 5106 AUXILIARY TAPE UNIT
: (Page 2 of 2)

Tape Unit {refer to 202)

1/0 Interface Port

Fan

AC Terminal Block

POWER ON-OFF Switch

Power On Light (not on some machines)
Machine Serial Number and Voltage Label (under
logic board)

Board (logic)

Adapter Card (C1)

n/

Auxiliary Tape Unit A1 Board
{plug side)

~~ Hinge

8] O

O|O
[6o|eo

A

1

‘gl.[.r
i
o o

5][F5|
3
A B
4 4
u 4
LY
0|00
Socket Cable or Card
Al A2 Signal Cable Entry Point
A2 A3 Signal Cable Entry Point

A3 A1 Power Cable Exit Point
A4 A1 Power Cable Entry Point
B1 A2 Signal Cable Exit Point
B2 A3 Signal Cable Exit Point
B3 Not Used

B4 Tape Unit Cable

C14 Auxiliary Tape Adapter Card

2-14



209 A1 BOARD (CARD LOCATIONS)

(Page 1 of 2)

goueualuien
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abesoig ayum/peay abesoig a1liM/pPRaY
?
abesolg alm/peay abe101g a11m/pPeay W
abeioyg a11upm/peay abe101g allIM/Pe3Y
abeiolg a1um/peay abe101g anMm/PeaY
g
o3 O.
Aeidsiq A WM
. gc
SOY 31qeIndexy SOH 21qeIndexgy ad
sonsoubelq pue ‘Q/1 ‘0ISVE dosiaiadng dy
J18jj0u0)
0/1 sseg e
8
louo) SOy
| SOH 1dv 2S04 1dv
o]
. € SOY dv SOH Oisve 2
: 3
& aimeaq uoisuedxy nm
J8AuQ 31qeD O/I
- Ml L o [ ©

nZ4

Z3

22

— 4 N

Note: Refer to the MAP binder for card part numbers.
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209 A1 BOARD (CARD JUMPERS)
(Page 2 of 2)

Auxilisry Tape Unit
Adapter Card

Jumper Position for 5100

Jumper f’osition for 5110 @

Controller i
Card (G2) @

Jumper Positions for 5100 and 5110

2l aam V)

Jumper Position for 5100

@ Jumper Position for 5110

|
O

Jumper Position for 5100

Jumper Position for 5110

2-16



210 DISPLAY AND CONTROL PANEL CABLE

Z3 Connector to CRT Connector and Control Panel

Switches
Z3 23 Step Switch
Connector | Connector Line Name (See Note 6)
Board Pin | Cable Pin 2
+Single Instr ] ©
H6A04 802 Switch (Comm) 3 e
©o ©
3 Reverse Display Switch E
(See Note 1) 1 z
2 £
§ HEA02 D02 -White on Black 3 . g
[~ | H6B04 803 +APL Switch
8 APL/BASIC Switch 1
] (See Note 1) 2 BASIC
3 a35ap
H6802 D03 | +sv =
-Single Instr ~L_JProcess Check LED
| _Hecoa 804 |Switch IN/C) See Note 4)
o Note: Terminal 2 (Com) Ryn L Chassis Ground
a is the Middle Terminal  gwiteh 4 ~ Tied to DO8 Pin
-Run Switch on Run Switch) 2\
H6C02 D04 and Not IPL I [ANY
=] H6D04 805 | +In-Process LED =4
3 +Single instr ~ LJinProcess LED
S |__H6D02 D05 [Switch (N/O} (See Note 4)
]
? HEED4 BO6 -Mach Video Display Registers
] Switch i
1 H6E02 006 ~Hex (See Note 1) 1} Display
] Registers
fr— zv
&34 Norma!
21 eane 807 | -1/0 Display Off orma
~
- J6A02 D07 -Norm 64 L32 64 R32
8 e Nowe 3] Switeh
. J6804 808 Ground 4 5\ 6 Jumper
8] Jes02 D08 | Ground °1 92 °3
"{ 46¢04 809 | -Machine Check LED
Té' J8C02 DOS _ | Ground
1 . CRT
J6D04 810 | -Right 32 Select (See Note 7) Connector
- P 9 T I Db g == -E
8| ss002 D10 |Unused {See Note 5 7
- 2 . 3]
JEEO4 B11 +12v e |
T s ]
JBE02 D11 +Ext Hor Drive Brightness | 16
Control 1 17
B |x6a0 | 812 |unused (See Note 7)==l 8 ]
+ 9
K6A02 012 | -Ext Verticat Sync | S
Restart Switch
K6B04 B13 +Monitor Video (See Notes 1and 2) 3
| — 2
TV Monitor
3 K6802 D13 . |-Power On Reset Switch) T ! Socket
™3
2
Notes:
1. Top of switch when in machine. 4. Whitedot, LED 7. The later EC levei cables contain two extra leads
short lead to labeied + and -. Thase leads are for use only in
- minus pin. the 5110 and are taped back in the 5100. Also,
.b) when the later EC level cables are used on the
e : 5. Brightness control 5100, the CRT ition 1 is d
2. Mg:m n machine connections. to BO8 (dashed line) and the CRT connector
with spring up. 2 i ition 10 is dto inal 1 of the
3. Switch contact positions. View 39 BRIGHTNESS control (dashed line).
from terminal side:
4 5 g 4 5 8 2 5: 6: 6.  S/1 switch connections,
Oe—0 ] 3 Flat
1 23 1.2 3 1 2 3 o
L32 64 R32 com

Locations 2-17
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212 1BM 5100 PORTABLE COMPUTER SERVICE
POSITION

Note: The service position shown below is important

only when both the auxiliary tape unit and the printer
are connected to the 5100 Portable Computer.

1BM 5100 Portable Computer IBM 5106 Auxiliary Tape Unit

1BM 5103 Printer

Maintenance

Locations
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Tape

221 TAPE SWITCH ASSEMBLY (CARTRIDGE IN
PLACE SWITCH AND FILE PROTECT SWITCH)
(Page 1 of 2)

Service Check

Close the file protect window on the cartridge (turn the
arrow 180 degrees away from SAFE; refer to 230).
Remove the tape control card (refer to 202).

Insert a tape cartridge into the tape unit and tilt the
cartridge away from the switches n by pushing the
cartridge against the right stop n. Both switches must
be made before the cartridge capstan touches the
spindle n. Next, position the cartridge capstan against
the spindle and push the cartridge towards the switch
assembly [fl} The cartridge must touch the left stop
without touching the front of the switch assembly.

Adjustment

1. The cartridge stop blocks [fJ] and locking wheels
(see 224) must be correctly adjusted before
making this adjustment (see 225).

2.  Power down. If the switch mounting bracket
screw [ is not accessible from the top, remove
the tape unit from its mounting. If the switch
mounting bracket screw [l is accessible from the
top, then the tape unit does not have to be
removed.

3. Check that the switches Kl are aligned to each
other on the front of the switch assembly (the side
facing the cartridge). '

To align the switches:

a. If the switch mounting bracket screw is not
accessible from the top, remove the switch
assembly. Access to the screw is provided
through the motor pin locating slot ] Units
whose switch mounting bracket screw [l is
accessiple from the top do not need to have
the switch assembly removed.

b. Loosen the switch mounting screws and
move the switches toward the front of the
switch assembly. Tighten the switch mounting
screws (this provides maximum plunger travel).

c. Reinstall the switch assembly; do not tighten
the switch mounting bracket screw.

Insert a tape cartridge into the tape unit with the
file protect window closed (turn the arrow 180
degrees away from SAFE).

Tilt the cartridge toward the switches (push on left
end).

Loosen the switch mounting bracket screw. For
units whose switch mounting bracket screw is not
accessible from the top, the access for the screw
is through the motor pin locating slot m With the
switch mounting bracket screw loose, slide up the
switch mounting bracket [ until it just touches
the tape cartridge |}

Move the switch bracket away from the tape

cartridge 0.001 inch to 0.003 inch (0.025 mm to
0.076 mm) [ and tighten the switch mounting
bracket screw (this provides plunger overtravel).

Check the adjustment by doing the service check
again,



'21 TAPE SWITCH ASSEMBLY (CARTRIDGE IN
PLACE SWITCH AND FILE PROTECT
SWITCH)

{Page 2 of 2) @—
o @
~)] 2
1§ @ <
Q sare \l—\ <
‘\\ . /
Tape Cartridge.
_ )
Tape Switch Assembly
0.001 inch to 0.003 inch 0.001 inch to 0.003 inch
(0.0254 mm to 0.076 mm) {0.0254 mm to 0.076 mm)
} fe— E fe—
i ?
n————— 1 F {
— D N,
XA M, L
| u
Prior Style Tape Newer Style Tape Switch Assembly
Switch Assembly

Tape 2-21



222 FORWARD AND REVERSE SELECT MAGNETS
{Page 1 of 3}

Tape Unit
Base

Read/Write
Head

2-22



222 FORWARD AND REVERSE SELECT MAGNETS
(Page 2 of 3)

Service Check

The jackshaft housing adjustment (223) must be correct
before you make this service check.

1. Power down.
2. Remove the tape control card (202).

3.  Jumper the following pins on the tape control card
socket (227) to select the forward select magnet:

S$11 (+12) to B13 (select magnet return)
U08 (gnd) to B12 (forward select magnet)

4, Insert a 0.009 feeler gauge between the magnet
pole faces to be checked (forward [} reverse
and the select arm armature JjJ Power up. (Also
power up the 5106 Auxiliary Tape Unit if it is to
be checked.) The spindle il should not rotate.
(The jackshaft rolls should be running
continuously.)

5. Power down.

6. insert a 0.007 feeler gauge between the magnet
pole faces to be checked (forward [E} reverse
and the select arm armature [fJ}

7.  Power up. The spindie JHll should rotate.

8.  Power down.

9. Remove the jumpers installed in step 3.

10. Jumper the following pins on the tape control card
socket (227) to select the reverse select magnet:

S11 (+12) to D13 (reverse magnet return)
U08 (gnd) to D12 (select reverse magnet)

11.  Repeat steps 4 through 8 for the reverse select
magnet. If this service check is OK, remove the
jumpers and reassembile.

o

Adjustment

The jackshaft housing adjustment (223) must be correct
before you make this adjustment.

1.

10.

11.

12.

Power down and disconnect the tape unit motor
AC cable (207). (J3 on the internal tape unit, quic
disconnect on the 5106 Auxiliary Tape Unit.)

Remove the tape control card (202).

Maintenance

Remove the tape unit.
Remove the tape unit motor and fan (202).

Loosen the magnet mounting screws (either [l or
for the magnet being adjusted.

Connect jumpers as in step 10 of the Service
Check for reverse magnet adjustment. Connect
jumpers as in step 3 of the Service Check for the
forward magnet adjustment.

Insert a 0.009 feeler gauge between the magnet
pole face of the magnet to be adjusted (forward
B reverse and the select arm armature [

Power up.

Move the magnet and the select arm together until
the spindie JHll just touches the jackshaft roll

in front of the magnet being adjusted. Tighten
the magnet mounting screws [fj] [l stightly.
Manually rotate the jackshaft roll. if the spindie
turns, tap the magnet lightly to move the spindle
away from the the jackshaft roll. When properly
adjusted, the magnet screws are tight with the
spindle just clearing the jackshaft roll.

Power down and insert a 0.007 feeler gauge
between the magnet pole face and the select arm
armature . Power up. If the spindle does not
rotate, repeat step 9 of the adjustment procedure.

Starting at step 5 of the adjustment procedure, do
the adjustment for the other select magnet. After
making this adjustment, power down and remove
the jumpers.

Reassemble in reverse order starting with step 4.

Tape 223



222 FORWARD AND REVERSE SELECT MAGNETS
(Page 3 of 3)

Run the following test to checkout the tape unit
adjustments:

Insert a known good scratch tape cartridge in the 5100
and mark 140 1K files starting at file one using the
following table. (This destroys the contents of the
tape.) If an ALREADY MARKED (APL) or ERROR 150
(BASIC) message appears, press the ATTN key, scroll
up one line, enter GO, and press the EXECUTE key.

An INVALID FILE ERROR (APL} or an ERROR 121
{BASIC) might occur as file 1 (all the tape on the right
spool) tries to load. This is OK. Continue with the
checkout using the tape diagnostics.

5106 Auxiliary Tape Unit

Internal Tape Unit

To mark a tape using APL, enter:
JMARK 1 140 1 Press the EXECUTE key

After the tape is marked, enter:
JLOAD 1 M Press the EXECUTE key

To mark a tape using BASIC, enter:
MARK 1 140 1 Press the EXECUTE key

After the tape is marked, enter:
LOAD 1 Press the EXECUTE key

To mark a tape using APL, enter:
YMARK 1 140 1 2 Press the EXECUTE key

After the tape is marked, enter:
JLOAD 2001 M Press the EXECUTE key

To mark a tape using BASIC, enter:
MARK 1 140 1 E40 Press the EXECUTE key

After the tape is marked, enter:
LOAD, E40 Press the EXECUTE key

Watch the tape motion and listen to the drive. The tape
should stop momentarily at each header. A correctly
adjusted drive will result in a rhythmic operation. Read
failures will cause retries and result in a broken rhythm
or halt, If this occurs, the select magnet service check
should be done again. If the service check is OK, run
the tape read/write diagnostics.

224




This page intentionally left blank.

Tape 2-26

Q
(&)
c
«©
=
s
-
c
s




223 JACKSHAFT HOUSING
(Part 1 of 2)
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223 JACKSHAFT HOUSING
{Page 2 of 2)

Service Check

The jackshaft housing should be centered over the
spindle. The jackshaft housing [Ell is positioned at the
factory using the stop washer . as a reference. Check
that the jackshaft housing is touching the washer under
the stop screw. Then check that the stop screw Il is
tight. If both of these conditions are OK and you still
suspect a jackshaft housing problem, do the following:

1. Power down and remove the tape unit from its
mounting.

2. Remove the fan.

3. Observe the slight side to side movement available
between the spindle carrier arm JEJ and the brake
arms [f} Notice that the arm can be easily moved
in either direction until the spring tension on the
brake arms are met, and with more difficulty as
you overcome that tension.

4, Move the spindle carrier arm to the right until the
tension of the brake arm spring is just met.

5.  Measure the gap (with feeler gauges) between the
spindle [ff] and the left jackshaft roll [}

6. Move the spindle carrier arm [ to the left until
the tension of the brake arm spring is just met.

7.  Measure the gap (feeler gauges) between the
spindle [E] and the right jackshaft roll [fJ The
difference between both measurements must be
less than 0.003 inch (0.076 mm) or a jackshaft
housing adjustment is necessary.

Note: If the jackshaft housing must be removed, and a
readjustment of the housing is not intended, check to
see that the stop washer is against the housing before
you remove the housing.

Adjustment

1.

10.

Power down and remove the tape unit from its
mounting.

Remove the tape drive motor (two screws) and fan
to access the jackshaft housing screws [}

Loosen the two jackshaft housing screws and the
stop screw I}

Slide the jackshaft housing [EB from side to side
and note that the unit moves easily until the spring
tension is met. More effort is now required to
move the unit. Slide the housing towards the stop
screw and washer until the spring tension is just
met. Tighten the left jackshaft housing mounting
screw.

Locate the stop washer [BR against the jackshaft
housing [g] and tighten the stop screw [}

Loosen the left jackshaft housing screw B. Slide
the jackshaft housing to the right until you just
meet the spring tension as in step 4. Tighten the
left jackshaft housing mounting screw.

Measure and record the distance between the stop
washer and the jackshaft housing. For example:
0.020 inches. Divide this in half, 0.010 inches, and
place this size feeler gauge between the washer
and the housing. Now loosen the left jackshaft
housing screw and slide the unit to the left until
the unit is firmly against the feeler gauge and the
washer. Tighten both jackshaft housing screws.
Loosen the stop screw, move the stop washer
against the jackshaft housing, and retighten the
stop screw.

Do the jackshaft housing service check.
Perform the select magnet service check (see 222).

Reinstall the motor and the belt if the service
check is OK.

Tape 2-27
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224 CARTRIDGE STOPS

Service Check

2.28

Remove the tape control card.

insert the stop gauge (part 1608780) [Rl and
observe that the leading edge of the middle pad
just touches the spindie [fJ} Check for a very
slight or no rocking action when pushing on the
ends [J§ of the stop gauge.

Adjust the stops Bl if the rocking action is
significant or if the gap between the gauge and

. the spindle is greater than 0.005 inch (0.127 mm).

If there is any rocking action, and if you are not
certain that the rocking action is significant, adjust
the stops.

Note: A significant gap between the spindle and
the stop gauge might inhibit the cartridge from
seating against the spindle. A significant rocking
action causes an intermittent switching action.

Adjustment

1.

2.

Remove the tape control card (refer to 202).

Remove the bezel g (2 screws) and both cartridge
guide blocks [}

Loosen the four stop mounting screws [l the two
jam nuts f§ and the support screws ] until the
stops move freely.

Insert the stop gauge {(part 1608780) [l and
locate it against the cartridge side guides and
against the spindle [JJ The two stop gauge side
pads ‘must simultaneously touch their
respective surfaces. Clamp the stop gauge to the
upright n with the tape control card clamping
screw |

Position each stop g against the stop gauge and
tighten the mounting screws |

Note: The metal guide above the stop does not
have a critical location.

Tighten the support screws against the tape
unit base until finger tight. Using an allen wrench,
tighten the support screws another 1/8 turn
(maximum). Then tighten the two jam nuts
against the stop. Check that the stop gauge has
not moved away from the spindle.

Remove the stop gauge and return the clamping
screw to the tape control card clamp on the bezel.

Reinstall the cartridge guide blocks, bezel, and
tape control card.

Perform the tape switch assembly Bl adjustment
(refer to 221).




225 LOCKING WHEEL ASSEMBLY

Adjustment
1. Remove the cartridge stops.
2. Loosen the locking wheel mounting screws [}

3. Position the locking wheel assembly (4) with the
wheel shaft [f] es shown.

Maintenance

4 Slide the locking wheel assembly to the end of the
slot as shown and tighten the mounting screws.

5.  Adjust all four locking wheels in the same manner.
Note: All locking wheels must be adjusted
properly to prevent slippage between the capstan

and spindie.

6. Adjust the cartridge stops (224),

©) U

©)

@7
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226 MOTOR PULLEY

Service Check

1.

Power down and remove the tape unit from its
mounting.

2. Power up.

3. Check that the belt is tracking in the center of the
motor pulley.

Adjustment

1.  Power down and remove the tape unit from its
mounting.

2. Position the motor pulley 0.063 inch + 0.010 inch
(1.67 mm = 0.26 mm) @) from the motor mounting
bracket and tighten the setscrew (initial setting).

3. Check belt tracking with power on. Adjust the

motor pulley until the belt tracks in the center of
the pulley.

CEE——

Motor
0.063 inch £ 0.010 inch
(1.57 mm £ 0.25 mm)

L

.
L1

i

230



227 TAPE CONTROL CARD PIN ASSIGNMENTS

Tape Cable
{(internal)

[Pin_ Line Name Pin Line Name ]
To internal Cable
802 ~-Erase Channel O D02 -Erase Channel 1
BO3 +5 Vdc D03 +5 Vdc
B804 +Channel 0 Coil D04 +Channel 1 Coil
805 +Channel O Center Tap D05 +Channel 1 Center Tap
B06 -Channel 0 Coit D06 -Channel 1 Coil
807 ~Cartridge in Place D07 +File Protect
BO8 Ground D08 Ground (cable shield)
809 -Raw Data (read data) 009 -Raw Data (read data)
810 +EOT PTX D10 +BOTPTX
811 +LED D11 +12 Vdc
812 -Forward Magnet Drive D12 -Reverse Magnet Drive
813 +12 Vdc D13 +12 Vdc
To Tape Unit Cable
S02 -EOT uo2 +Tape Clock
S03 -Erase Inactive vo3 +5 Vdc
S04 -BOT uo4 -Forward
S05 -Diagnostic Mode uos -Run
S06 -5 Vdc Uo6 ~-Write Enable
S07 -LED and Erase OK Uo7 -Write Data
S08 Ground Uos8 Ground
S09 -Read Data Uo9 -Channel Select
s10 -Read Clock U0 ~-Channel O Erase
S11 +12 Vdc un -Channel 1 Erase
S12 -Cartridge in Place u12 ~-Select Magnet Active
S13 -12 Vdc u13 +File Protect

Tape
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228 INTERNAL TAPE - 22 SOCKET PIN
ASSIGNMENTS

A1 Board (card side)

S DS A | g::l'l‘:l::el I I Keyboad I €
— 2N __» N B =

/—I Y1 U Y2 U Y3 U Y4 \—Q
N e e R |
A B [+ D € F G H J K L M N
? S

See 227

Tape Unit ,
Cable 22 ‘ ‘
(board end)* L Ml
I
/13 .02
lllllll'l..lrl D
ssnessammEsa |\g

A1 Board (pin side)

Z2 Cable A1 Board Tape Control 22 Cable A1 Board

Pin Pin Line Name Card Pin Pin Pin Line Name

D02 D6EO2 -EOT S02 U02 BO2 D6E04 +Tape Clock
D03 E6A02 -Erase Inactive S03 U03 BO3 E6A04 +5 Vdc

D04 E6B02 -BOT S04 UO4 BO4 E6B04 -Forward

D05 E6C02 -Diagnostic Mode S05 UO5 BOS E6C04 -Run

D06 E6D02 -5 Vdc S06 UO06 BO6 E6DO4 -Write Enable
D07 E6E02 -LED and Erase OK S07 U07 BO7 EGED4 -Write Data

Do8 F6A02 Ground s08 UO08 BO8 F6A04 Ground

D09 F6B02 -Read Data S09 U09  BO9 F6B04 -Channel Select
D10 F6C02 -Read Clock S10 U110  B1O F6C04 -Channel O Erase
D11 F6D02 +12 Vdc St U111 Bn F6D04 -Channel 1 Erase
D12 F6ED2 -Cartridge in Place S12 U12 12 F6E04 -Select Magnet Active
D13 G6A02 -12 Vde $13 U113 13 G6A04 +File Protect

! See 227 for tape unit end of cable 22
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229 TAPE POSITIONING AND REWIND

Manual Tape Positioning

This procedure should be used to manually position the
tape if there is very little tape (less than 7.5 feet [228.6
mm]) on one of the reels.

1.

Determine if any holes are visible in the tape (see
230). if no holes are visible, observe which reel
has the most tape. If the left reel Jil] has the most
tape, rotate the cartridge capstan [ clockwise
until the tape is past the load point hole [fJ If the
right ree! | has the most tape, rotate the
cartridge capstan counterclockwise until the tape is
past the early warning hole [iJ}

When holes are visible, rotate the cartridge
capstan according to the particular hole exposed
as follows:

BOT [EJ and EOT [J-clockwise
EOT B only—counterciockwise

Early warning {most tape on right reel)—
counterclockwise

Load point [E§ (most tape on left reel)—
clockwise

Rotate the cartridge capstan until the tape is
positioned between the early warning hoie and the
load point hole.

Loose Tape Rewind

Use the following procedure if steps are visible in the
reels of tape within the tape cartridge. The steps result
from the tape cartridge being exposed to a drop in
temperature exceeding 30° F (16.70° C).

234

Rewind the tape to the beginning and then find
the last file number:

BASIC — REWIND, then UTIL to display the last
file number.

APL - )REWIND, then )LIB to display the last
file number.

Note: If the cartridge is new, omit the UTIL or
JLIB operation.

Turn the file protect window away from SAFE.

Mark the remainder of tape beyond the last file.
Use the last file number displayed in step 1:

BASIC - MARK 16, 200, n
APL ~ )MARK 16 200 n

n = last file number plus 1

Note: The mark operation can be performed for
file sizes other than 16K bytes.

The above mark operations should return error
code 012-APL or 151-BASIC. If any other errors
occur, repeat steps 1 through 3.

Rewind the entire tape using one of the following:

BASIC — REWIND
APL ~ )REWIND



230 TAPE RETHREADING

1. Lay the tape cartridge on a flat surface with the
backplate @) facing upward.

2. Remove the four mounting screws @.
CAUTION

Leave the plastic cover upside down or the SAFE
window and the washer @ will fall out.

Back

Front

Tilt the back edge of the backplate up while lifting
the backplate from the plastic cover.

Lay the backplate on a flat surface with the tape
reels facing upward.

Thread the tape as shown. Moisten the first inch
of tape on the side facing the reels and stick the
tape to the reel.

CAUTION
Take up all tape slack before sticking the tape to
the reel.

Rotate the cartridge capstan JJJJ] to wind the tape
on the reel. Rotate until the load point [ or early
warning [} holes pass the mirror [}

Fasten the backplate to the plastic cover with the
four screws removed in step 2.

Check that the SAFE window [l operates
correctly.

Qo"’" Forward Tape Motion ' \
018 {18 -+}e18-fe—36——ota-300 ote/— 36— \nw-18-oe 18 +4p-1
inches | inches | inches Inches _Foet tnches \ | inches | inches}{inches
[ 7 A
§ /e O O [
BH—O0 O O O O O
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231 READ/WRITE HEAD

Removal

1. Power down.

2. Remove the tape control card [}

3. Remove the two plugs on the read/write head .

4, Remove the read/write head mounting screw and
the ground strap. Then lift the read/write head
from the tape unit.

Replacement

1. Reverse the removal procedure to install the
read/write head. Use the adjustment procedure

below.

Note: Check that the ground strap position allows
the cartridge window to open.

2. Run DCP2 MDI 860 (tape write diagnostic).

Adjustment
1. Loosen read/write head.

2. Move read /write head as far forward and as far to
the left as possible.

3.  Tighten mounting screws.

Cleaning

1. Use a Kimwipes' (part 2162567) to remove loose
dirt from the read/write head.

2. Remove tape oxide from the read/write head with
isopropyl alcohol (part 2200200) on a Kimwipes!
(part 2162667). Use a dry Kimwipes® to remove
any remaining residue.

Trademark of Kimberly-Clark Corporation
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232 LED-PTX ASSEMBLY

Removal
1. Power down.
2. Remove the tape control card [fJ}

3. Remove the two plugs on the LED-PTX assembly

4, Remove the LED-PTX assembly mounting screws
(2) and lift the LED-PTX assembly from the tape
unit.

Replacement

1. Reverse the removal procedure to install the
LED-PTX assembly.

2. Run DCP2 MDI 860 (tape write diagnostic).




233 SPINDLE ROLL CLEANING

The spindle roll, jackshaft rolls, and beit should be
cleaned periodically with isopropyl alcohol (part
2200200) and wiped with a clean lint free cloth or
Kimwipes (part 2162567).

Tepe 2-37
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Display

240 DISPLAY REMOVAL AND RASTER

ADJUSTMENTS (Page 1 of 4) ?\

Display PC Board

Gnd
Signal Ground - External
External Vertical Sync -~ Horizontal
Drive
Brightness — @
—— +12 Vdc ! %
Removal D
CAUTION 1. Power down.
Display assembly voltages:
g::_?lav PC board 34SVV 2. Remove the connector [§i] at the display PC board.

3. Remove the four mounting screws [i}

4. Remove the display assembly.
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240 DISPLAY REMOVAL AND RASTER
ADJUSTMENTS (Page 2 of 4)

Note: The above illustration shows the 5-inch display
and control panel. With the REVERSE DISPLAY switch
in the down position and the BASIC-APL switch
in the BASIC position, all characters appear as black
characters on a white background (the white background
is the raster). With the REVERSE DISPLAY switch [ in
the up position, the characters are white and the
background is dark.

For the following display raster adjustments, position the
L32-64-~R32 switch [Bl to the 64 or center position and
the DISPLAY REGISTERS/NORMAL switch [ to the
DISPLAY REGISTERS position.

The potentiometers for making the raster adjustments
are on the display PC board (see 240). Labeling on the
PC board identifies the potentiometers.

One of the two types of video display cathode ray units
is supplied. One of the display units does not have the
horizontal linearity sleeve (see 240, part 3 of 4, item
or a horizontal linearity adjustment potentiometer. Both
units carry the same part number.

DANGER
The display unit contains high voltages; therefore, use
extreme caution when making internal adjustments.

Brightness

To adjust the contrast of the display screen, use the
BRIGHTNESS contro! [§l] on the control panel.
Brightness is used instead of contrast because
brightness better describes what is happening to the
display screen.

This adjustment ensures minimum adjustment of the
BRIGHTNESS control [ when you are changing the
position of the REVERSE DISPLAY switch n

1.  Center the BRIGHTNESS control [fll on the control
panel.

2. Press the top of the REVERSE DISPLAY switch
for a dark background on the display screen.

3.  Adjust the brightness potentiometer on the display
PC board until the white retrace lines just
disappear.

Focus

The focus potentiometer on the PC board adjusts the
sharpness of the characters on the display screen.

Display 2-39
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240 DISPLAY REMOVAL AND RASTER
ADJUSTMENTS (Page 3 of 4)

Centering

Ring magnets determine the horizontal and vertical
position of the 16 lines on the display screen. If the
display is simply tilted, do not adjust the ring magnets.
Instead, rotate the entire yoke B}

To correct positioning problems:

1. Press the bottom of the REVERSE DISPLAY
switch.

2.  Break the adhesive JJ that seals the ring magnets
in place.

3. Adjust the rear ring magnet JJJ] for horizontal
centering.

4.  Adijust the front ring magnet [l for vertical
centering.

5. Place a small spot of light adhesive on the ring
magnets to seal them in place.

To correct a tilted display:
Note: If this adjustment is' necessary, mark the position
of the horizontal linearity sleeve in case it moves’

while adjusting the yoke.

1. Loosen the yoke collar [

N

Adjust the yoke to correct the tilted display.

w

Tighten the yoke collar.

Not all units are equipped with a horizontal linearity sieeve.

240



240 DISPLAY REMOVAL AND RASTER
ADJUSTMENTS (Page 4 of 4)

Horizontal

The horizontal adjustment determines the overall width
of the 16 lines on the display screen. Use the width coil
on the display PC board for making this adjustment.
Before adjusting the width coil, be sure the display is
centered properly.

Vertical

The vertical adjustments (height, linearity, and frequency)
determine the overall height of the 16 lines of
characters, the height of the individual characters, and
the stability of the entire display screen. The vertical
adjustment potentiometers are located on the display PC
board.

1. If the linearity or height needs adjusting, and the
unit has a horizontal linearity sleeve, remove the
front cover for easier access to the potentiometers
{see 211).

2. Adjust the vertical frequency potentiometer for a
stable display.

3.  Adijust the height potentiometer until the desired
overall height of the 16 lines is achieved. The
vertical frequency might have to be adjusted to
keep the display from rolling.

4.  Adjust the vertical linearity potentiometer until all
characters in the display appear to be the same
height. This adjustment and the height adjustment
are interactive and might require repeated
adjustments.

5. Adjust the vertical frequency potentiometer until
the display begins to roll, then reverse the
adjustment until the rolling stops.

6. Recheck the height and the linearity.

7. Replace the front cover if you removed it in step 1.

Width Focus Height

Vertical Freq. Vertical Lin.

Brightness

Video display unit with horizontal linearity sleeve

Horiz. Lin. Brightness Vertical Lin.

Width Height

Vertical Freqg.

Video display unit without horizontal linearity sleeve

Display 2-41
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241 DISPLAY - Z3 SOCKET PIN ASSIGNMENTS

A1 Board (card side)

1

Y1

Y2

U U

=] L
8 c [»] E

J K L M N

X2

Y3 Y4
ISCA—J L Pacaniel |/rl L j 1
F G H

c.

~N

Display and

Control Panel

Signal Cable

See 203, 210

I '\“

/13

02\

2 [ semetrasan:

@O

A1 Board (pin side)

Z3Cable A1 Board Z3Cable A1 Board

Pin Pin Line Name Pin Pin Line Name

D02 HEA02 ~White on Black B02 H6A04 +Single Instruction Switch {common)
Do3 H6B02 +5 Vdc BO3 H6B04 +APL Switch

D04 H6C02 -Run Switch and Not IPL B0O4 H6C04 -Single Instruction Switch {N/C)
D05 H6D02 +Single Instruction Switch {N/O) BO5 H6D04 +in Process LED '

D06 HEEO02 Hex 806 H6E04 -Machine Video

Do7 J6A02 -Normal 64 B0O7 J6A04 -1/0 Display Off

D08 J6B02 Ground B08 J6B04 Ground

D09 J6C02 Ground Bo9 J6C04 - Machine Check LED

D10 J6D02 Not Used 810 J6D04 -Right Select 32

D11 J6EO02 -External Horizontal Drive B11 J6EO4 +12 Vde

D12 K6A02 -External Vertical Sync B12 K6A04 Not Used

D13 K6B02 -Power On Reset Switch B13 K6B04 -Monitor Video
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242 1.32-64-R32 SWITCH

Service Check

1. Set the DISPLAY REGISTERS switch to the
DISPLAY REGISTERS position.

2.  Set the L32-64-R32 switch to the 64 position.
Each display line should show 64 characters.

3. Set the switch to the L32 position. Each display
line should show the left 32 characters with blanks
between each character.

4. Set the switch to the R32 position. Each display
line shouid show the right 32 characters with
blanks between each character.

243 DISPLAY REGISTERS SWITCH

Service Check

1. Switch the DISPLAY REGISTERS switch to the
NORMAL position.

2.  Press RESTART, LOAD 0 or CLEAR WS should
appear on the display.

3. Switch to the DISPLAY REGISTERS position. The
display shows the first 512 bytes of read/write
storage. All 16 lines should be filled with hex
characters with some characters changing rapidly.

244 BASIC - APL SWITCH (MODEL C ONLY)

Service Check

1.  The position of this switch is sensed only during a
power up or restart operation.

2.  Set the BASIC~APL switch to BASIC, press
RESTART. LOAD 0 should appear on the display
within 10 seconds.

3. Set the BASIC-APL switch to APL, press
RESTART. CLEAR WS should appear on the
display within 10 seconds.

245 REVERSE DISPLAY SWITCH

Service Check

1.  With the BRIGHTNESS control set to the center of
its range, press the bottom of the REVERSE
DISPLAY switch. The characters displayed should
be black on a white background.

2.  Press the top of the REVERSE DISPLAY switch.
The characters displayed should be white on a
black background.

246 RESTART SWITCH AND LAMP TEST

Service Check

1. The RESTART switch resets all circuits and
initiates the bring up program. When pressed, it
supplies voltage to test the lamps.

2.  Press and hold the RESTART switch. The
PROCESS CHECK and the IN PROCESS lights
should be on.

3. Release the RESTART switch. Both lights should
go off. After 10 seconds, LOAD O or CLEAR WS
should appear on the display.

247 BRIGHTNESS CONTROL

Service Check

When you press the bottom of the REVERSE DISPLAY
switch, the BRIGHTNESS control adjusts the brightness
of the white background. When you press the top of
the REVERSE DISPLAY switch, the BRIGHTNESS
control adjusts the brightness of the white characters on
a dark background.

Display 243
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Keyboard (Model C)
250 KEY CODES

Note: All keyboard models provide the same code.

l Alphameric Keyboard Numeric Keyboard
—=5D0 1F 1C 1A 1B 18 19 11 10 1E 13 12 D7 D6 96 1D 97

14
Shift—CD 8F 8C 8A 8B 88 89 g1 ao 8E 83 82 DI DO 90 84 8D 9 —_
‘No Shift—=4D OF O0C OA OB 08 09 01 02 D3 D2 92 04 0D 93

@@I.@II-I-.I.

Wl ——~5F 5C 5A 58 58 59 51 50 5E 63 52 B7 B 15 54 17 16
Shift————CF CC CA CB C8 C9 C1 CO CE C3 C2 B1 BO 85 C4 87 86
No Shift———=4F 4C 4A 4B 48 49 41 40 4E 43 42 B3 B2 05 44 07 06 —

? w € o ~ 1 4 2 * - B
a w E R T ¥ u 1 3 - 7 /=

* * * *

l—-—b 3F 3C 3A 3B 38 39 31 30 3E 33 32 F7 56 34 b7 56
£ |Shift ———= AF AC AA AB A8 A9 A1 AO AE A3 A2 F1 Cs A4 C7 Cé
No Shift——— 2F 2C 2A 2B 28 29 21 28 23 22 45 24 47 46

I.-..I..II-I OO G

‘*» 7F 7C 7A 7B 78 79 71 70 7E 72 3D 3 74 37 36
Shift— _~fgF EC EA EB E8 E9 E1 EO0 EE E2 AD A5 E4 A7 A6
No Shift ————6F 6C 6A 6B 68 69 61 60 6E 62 25 64 27

DOOEOOO000O D@@CJ

- 73 75 77 76
E3 E5 E7 E6
No Shift 63

C ) 0 O

Refer to the keyboard theory —
*Repeat Action Key

Keyboard Hex Code to BCD Conversion

Example: E = Key Code 4A

Key Code 4 —A

X | X X
BCD Code 8 4 2 1 'g a4 2 3
Keyboard Bits -Kbd0 -Kbd1 -Kbd2 -Kbd3 -Kbd4 -Kbd5 -Kbd6 -Kbd7 P

{refer to 255) | |
Shift Bit CMD Bit —
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251 KEYBOARD 3. Remove six screws from the PC board and lift
it from the all keys assembly.

Removal 4. To assemble, follow the removal procedure in
reverse order.
1.  Power down.

@
13
2. Remove the top cover and the front cover. Cleaning §
3. Remove the keyboard cable retainer [} Clean the PC board |3l with water and a lint free cloth. 5
Check the flyplates [EJ for dirt; clean only the flyplates =

4. Remove the keyboard cable .. that are dirty or causing failures.

5.  If you plan to remove a key module [} pull the
keytop first [B}

6. Remove the two screws on each side of the
keyboard.

7. Lift the keyboard out of the machine.

Disassembly

Important! Work cleanly. The keyboard assembly must
be kept free of dirt.

1.  Set the keyboard {(upside down) on two books or
similar objects at least 1 inch (2.54 mm) thick, or
fasten it upside down in the machine.

T T

Po—

T 1

Contamination Shield

- ]

{located directly
under keytop)

2. Check that there is no pressure on any of the
keys.

CAUTION

Removing the keyboard PC board with a key
pressed allows the flyplate Jfjj to jump out of the
module.

Keyboard Mode! C 245



252 SPACEBAR 253 KEY MODULE

Removal Removal

1. Hold the ends of the spacebar and pull up to slide 1. Remove the keyboard (251).
the spacebar off the key stems.
2.  Use the keytop pulling tool (part 9900373) to lift
2.  [f the pivots need to be removed, insert a the keytop buttons from the keys to be removed.
screwdriver tip in the slot in the side of the frame
and twist the screwdriver slightly until the pivot is 3.  Lift one edge of the all keys unit about 0.5 inch
removed. {12.7 mm) and push and wiggle the failing key
modules down until they snap free.

Installation Note: The module retaining ears must clear the
frame JEl} as shown.

1. Press the pivots [l into place in the frame [fJ}

4. CAUTION
2.  Place the spacebar [l in position over its key Be sure that no keys are pressed.
modules.
3.  Guide the stabilizer JfJ into the slots in the pivots.
4. Press the spacebar down onto the key stems. Lift the all keys unit, leaving the loosened
modules.

Installation

1.  Set the key module upright and place the all keys
unit in position over it. Align the slot in the
module with the orientation lug in the mounting
hole.

2.  Press down on the ends of the all keys unit to
snap the module into place.

3. Position the contamination shield if required.
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254 FLYPLATE REPLACEMENT 3. Tape the key stem down as shown.

Replacing a dislodged flyplate in a key module is not
recommended. However, if replacement is necessary
because a new key module is not available, inspect the
fiyplate to make sure the joint between the spring and
flyplate is not loose or the flyplate is not cracked or
damaged.

1.  Form the spring on the flyplate so that there is 0.5
inch (12.7 mm) between the ends of the spring.

Maintenance

1

4. Holding the key module and flyplate as shown,
line up the ends of the flyplate spring [l with the
tips of the flat spring [Bl] attached to the key stem.

2. Remove the keybutton from the key module and 5. Insert a small stylus or straightened paper clip
remove the module from the keyboard. through one of the access holes in the key module

6. Push the tip of the flat spring up on the inside of
the flyplate spring.

7. Ease the flat spring down until the tab drops into
the slot of the flyplate spring.

8.  Attach the other end of the spring in the same
way.

9. Carefully remove the tape holding the key stem.

10. Check the key stem ears for taper in the center
slot and form the ears if necessary.

Right Wrong

11. Install the key module in the all keys assembly.

Keyboard Model C 247



255 KEYBOARD - 24 SOCKET PIN ASSIGNMENTS

A1 Board (card side) Refer to 204
{ i~ v v V.. TR
v e ]| L ] 1 ] Keyboard
alefclofefellsTuloilx]eTw](w Signal \
P P é Cable Z4 Il |
2 el 2

oo

w

-~
jesesssssssedO

eevesevscccem
e 5 —1

—_—

13

w

Le \

[ \
e e e = e - — -y

PSR U U —— _....__‘

—— IC BA|JEDC B AJED lo2
L5 l//l:nuuu??:
b4
A1 Board (pin side)
Pin Line Name Pin Lirpe Name |
L6B02 Not Used L6B04 Not Used
L6C02 +5 Vdc L6CO4 Not Used
L6D02 Not Used L6D04 -Kbd P
L6E02 Not Used L6EO4 ~Kbd 7
M6A02 -Kbd 6 M6A04 Not Used
M6B02 -Power On Reset M6B04 -Strobe Out
M6C02  Ground M6C04 -Kbd 4
M6D02  +Typamatic MéD04 -Kbd 3
M6EO2  Not Used M6E04 -Kbd 2
N6A02 -Keyboard Lockout N6AO4 +8.5 Vde
N6B802 Not Used N6804 -Kbd 0
N6C02 -Kbd 5 N6C04 ~Kbd 1
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Power

270 CE METER CALIBRATION CHECK

1. When measuring voltages, set the CE meter on
the 15 Vdc scale and zero the meter.

2. Ground the CE meter at J2-D08 and measure the
voltage at J2-S02. Your CE meter is measuring
the reference voltage (ref vol). A zener diode
provides a +6 Vdc reference (see 550 in the Circuits
section of this manual),

Maintenance

3. If your meter does not read exactly +6 Vdc, it is
not calibrated, and you must use the following
formula to determine the actual voltage (act vol).

6 x Mea Vol
Act Vol =

Ref Vol
Mea Vol = Measured voltage (reading on CE
meter of voltage being measured).

Example:

Ref Vol = 5.8 Vdc (value of reference voltage at
J2-S02 as measured by the CE meter).

Measuring the +5 Vdc, your meter reads +4.8 Vdc.
6x48

Act Vol = = 4.97 Vdc
5.8

Power 249



271 POWER SUPPLY
{Page 1 of 2)

Removal
1. Disconnect the mainline cord from the AC outlet.

2. Remove the power supply outer cover {eight
screws).

3. Remove the |/0 interface port (three flathead
screws).

4, Remove the |/0 cable driver (A2) card from the
A1 board.

5. Remove the black cover from the underside of the
1/0 interface port (three screws).

CAUTION

Observe the DC power cable from the 1/0
interface port for folding and routing. The new
power supply cable needs to be folded and routed
the same way to allow maximum air flow.

6. Remove the DC power cable from the |/0
interface port (two screws).

7. Remove the J1 connector from the AC power box
{see 207) and remove the cable from the two
clamps holding it to the base.

8. Remove the power supply cover on the end
adjacent to the fan; the tabs can be forced out
with a screwdriver.

9. Remove the Y1 cable retainer.
10. Disconnect the Y1 connector from the A1 board.

11. Remove the power supply (six screws).

Replacement

CAUTION

When replacing the power supply, refer to the foliowing
illustration for the correct cable routing ﬂ Improper
routing can cause air flow blockage and result in an
overheated power supply or damaged cables.

2-50

10.

1.

12.

Install the power supply (six screws).

CAUTION
Be sure to install the Y1 cable retainer.

Connect the Y1 connector to the A1 board.

CAUTION
Do not pinch any cables. -

Install the power supply cover on the end adjacent
to the fan.

Connect the J1 connector into the AC power box
and clamp the cables (two clamps) to the base.

Install the DC power cable in the 1/0 interface
port. Do not tighten the two screws.

Using the 1/0 cable asssembly from the 5103
Printer or the 5106 Auxiliary Tape Unit, fasten the
1/0 cable assembly to the 1/0 interface port to
ensure proper DC power cable connector
alignment. Tighten the two screws holding the DC
power cable in the 1/0 interface port.

Remove the 1/0 cable assembly from the 1/0
interface port.

Install the biack cover on the underside of the 1/0
interface port.

Install the 1/0 cable driver (A2) card into the A1
board.

Install the 1/0 interface port (three screws).

CAUTION

The cables to the A2 card must be routed outside
the power supply outer cover as shown in reference
201. Improperly routed cables can cause
unpredictable errors.

Install the power supply outer cover (eight screws).

Connect the mainline cord to the AC outlet.



271 POWER SUPPLY
’ (Page 2 of 2)

PC Board Mounting Screws (6 screws)
TV Monitor Socket

Serial 1/0O Adapter Connector
Communications Adapter Connector
1/0 Interface Port

Machine Serial Number

Line Cord

Power Supply Cables

DC Power Cabie Plug

Viatntenance

_. To Socket Location
Y1 on Board A1

To Board
Location A2

Power 251




272 POWER - Y1 SOCKET PIN ASSIGNMENTS

Refer to 206

. Power
A1 Board (Card Side) DC Cable Y1
v Y3 A va L
] 11 !
: Ix: HIRERFER
VR C
| n
3 3
> 2L =
. e I ~
E l E st V0 Yt 4L O PTTEEE-
5 13
P C
R [omesecisio] | T ] W I Kaybowrd l s
2t M) 2 N 2 < )2 B et
TN A1 Board (pin side)
[Pin Line Name —Pin Line Name |
A1D11 +5 Vde A1D13 +5 Vdc
ATEN +5 Vdc A1E13 +5 Vdc
B1A11 +5 Vdc B1A13 +5 Vdc
B1B11 +5 Vde B1813 +5 Vdc¢
B1C11 Ground B1C13 Ground
81D11 Ground 81D13 Ground
B1E11 Ground B1E13 Ground
C1A1 Ground C1A13 Ground
ci1B11 Ground c1813 Not Used
cic1ni _48.5 Vdc c1C13 +8.5 Vdc
C1D11 +12 Vdc C1D13 +12 Vdc
ClEN -5 Vdc C1E13 -12 Vdc
Tolerance
Voltage Loaded Unloaded (Y1 disconnected)
+5 Vdc 4.6105.5 5.51t0 6.5
+8.5 Vde 7.91t09.35 7.41t09.0
+12 Vdc 11.0t0 13.2 9.81t0 12.2
-5 Vdc -4.6t0 -5.5 -3.7 t0 -4.7
-12 Vdc -11.0t0 -13.2 -90to-11.5
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273 AC VOLTAGE DISTRIBUTION (OLD STYLE)
(Page 1 of 2)

White
595 AC Voltage Distribution € l
o
| imary Red g
1 :ﬂ 8 Ac Green/Yellow Internat s
'ower Box Black Tape Unit ]
l Blue Motor I
TB-1 'l B s
' f&mn/Yeuow | »
' Groen/Yellow [ ]
k
: s
6—’ -C2 4 l
3 \\
L1 —1 O-=0
I 'g\ = 102
C3 oo TSR DC
l ' Power Supply

Black

Green/Yeilow 8

Black ]
N

C2 C3
j— —
;- 2 5o 1I Frome A
Ground
l 2 ( 3 | DZ\ND Q' /A2
I L2050 | |
Switch | sw | 03— Crt—as
o _reononswa ) P o
Detail. (Rear
View of Switch)
L1 Line Filter . Note: This portion changed by EC829613
1, J2, and 43 Connector Assembly [ -
Cc1 Capacitor AC ' %lr%:etvvell I — rternal
C2,C3,C4,andC5  Capacitor , Black 3 e
R1 Resistor Assembly '
F1 Fuse Holder : White —
Fuse 1 ratings:
Red
100 and 115V-5A 125V l 3:[ Z f:n o towna )
' 3| nit
220 and 235V-3A 250V " by Blue Mo‘:r
SW1 Power On/Off Switch - -- -- -
T81 Terminal Block
Power 2-53



273 AC VOLTAGE DISTRIBUTION (NEW STYLE)

(Page 2 of 2)

Black

reen’/Yellow

Notes:

1.

Black

J2

Fan

TSR DC
Power Supp'y

Black
Green/Yellow
Black

AC Voltage Distribution
r—------—-_—-— -—--—----q
. Primary AC I
I Power Box l
| |
| |
: Black' I
Line ' \ HS l
Cord Note 1 =
c
Green: Yeliow 3-” l
u |
s c2 |
l White
I |
| |
| B |
L----------- g » G M G GEEP b G J
T 2 3 M F o
ame
' _-o( ' Ground
| | Soro—1
b L2503 :
Swllch—‘: Swt '
8 P r On/OH Swi
o L -—— o_M-”- -lm--J
1 8rown on 220 volt and 235 voit machines L Line Filter
2Blue on 220 voit and 235 volt machines J1,2,3  Connectors
Ct, 2 Capacitors
F1 Fuse (see note 1)
F1is 5A, 126 voit on both the 100 voit SW1 Power ON/OFF switch
and 115 volt machines.
F1 is 3A, 250 voit on both the 220 volt
and 235 volt machines.
. Resistor installed on 220 volt and 235
volt machines only.
. This portion replaced by EC829613.
o
reen/yeliow
N Black
1]
..
White
R
4 reen/Yellow Internal [
Tape Unit | |
33 lue Motor
-- .- - -
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Switch, Wiring
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View of Switch)
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274 AC POWER GROUNDING CHECKS AC Power Considerations

To check for proper AC power receptacle grounding, Checking for proper AC line voltage is a task that you
measure the AC voltages at the location shown in the _ are familiar with. However, other aspects of the AC
following figure. This check does not detect a poor power source are also very important. The AC line
quality ground (high resistance to earth). voltage should not vary by more than +10% except for

500 ms transients of + 15% to -18%.

Ground A type of AC power disturbance becoming more
/(/U Neutral frequent is fractional phase loss. This is a result of
Hot \ / phase controlled triacs or SCRs controlling motors,

ovens, or other loads. These devices turn on their loads

Front View during each phase and deplete the sine wave of energy.

Viaintenance |

The voltage between neutral and ground should be less
than 2 volits AC. AC Power Terms

The voitage between neutral and hot should be

approximately 110 Vac to 120 Vac. Also, the voltage Current carrying ground: This is the neutral line that is
between ground and hot should be approximately 110 connected to the neutral bus.

Vac to 120 Vac.

Check that all chassis ground connections are clean and Neutral bus: This bus bar is inside the power panel.
tight in all devices on the system. Chassis grounding is The neutral bus should be tied to this bus. The neutral
either a braided cable or a green and yellow wire. bus should be tied to the ground bus only at the main

distribution panel.

65100 ground locations:
- Bottom cover, center right side

-~ CRT mounting screen Main distribution panel: This is the first power panel

- Power supply fan motor inside of the customer’s building. This panel is fed

~ Raceway {only if an |/O device installed) directly from the power company lines. The ground bus

~ Power switch in this panel is serviced by the service entrance ‘ground.

~ AC power box

— Tape unit motor

- AC capacitor in tape unit Ground bus: This bus bar is in the power panel. The

ground wire for the 5100's power source should connect

5103 ground locations: to this bar, along with a wire into the panel from an

- Left front comer approved earth ground source.

~ Right front corner

—~ AC line cord

~ Flat cable shield clamp Earth ground: The definition depends upon local

— Left rear of forms tractor electrical building codes. Usually, an earth ground is

supplied in two forms:
5106 ground locations:

~ Tape unit motor 1. A metal pipe running into the earth and

~ AC capacitor containing running water. Stagnant water or
— Cooling fan sump lines are not good earth ground sources.
- Power switch Lines broken by nonmetal connections do not
- AC line cord supply a good earth ground.

- Maple biock

— Flat cable shield clamp 2. A metal stake driven into the ground. The

length of the stake and the depth that it must
be driven into the ground depend on local
codes.

Power 255



AC Power Distribution in a Typical Commercial

Building
Main
Distribution
Panel
Transformer L
Neutral
Bus ~
Center - ™~
Tap
Ground~
Bus -9
Power
Pane!
A
These buses must be tied to an
approved ground source. They These buses Neutral
can be tied via wire@ but, if must not be Bus
possible, a ground source should tied together \~ Py
be supplied via wire(B)also. in the power ] Ground
\ panel. Bus
° Ground
\
.~ Neutral

— Hot <

1

N

2.56

120 Vac Receptacle
Front View

—¢

To Other
120 Vac
Circuits




Features

280 COMMUNICATIONS/SERIAL 1/0 ADAPTERS -
Z1 SOCKET PIN ASSIGNMENTS
(Page 1 of 2)

A1 Board (card side)

3

c

~— . v,V UT L Comm/Serial 1/0 3
I I I | 1L HEE Signal Cable Z1 €
m— =

~
~

[
“w

X

A1 Board (pin side)

Communications Adapter Wrap Connector
[ Fa¥aWa)
131211109 8] 7 {6 |5 [4 21
o (CEEHELET)
000000000000
2524 232221201918 17 16 15 14

Festures 257



280 COMMUNICATIONS/SERIAL 1/0 ADAPTERS -
Z1 SOCKET PIN ASSIGNMENTS
(Page 2 of 2)

Serial 1/0 Adapter Wrap Connector

FaWaWAN
o 1.21_31 41 sls 7. 3.9.10’11.12.13‘ o

oe 000 o 00 0o
14151617 181920212223 24 25

AlBoard 21 Cable B2Card AsyncComm  Wrap Serial 1/0
Pin Pin Line Name Pin Connector Pin  Connector Pin  Connector Pin
ASYNC
COMM S0
A6D02 D02 Not Used - - - - -
ABEOD2 D03 Not Used - - - - -
B86A02 D04 +Comm Transmit Data MO3 2 3 - -
B6802 D05 +Comm Request to Send P13 4 5 - -
86C02 D06 +Comm Data Set Ready S03 6 20 - -
86D02 D07 +Receive Mode P04 1 - - -
B6EO2 D08 Ground - 7 - - 7
C6A02 D09 4810 Transmit Data G02 - - 2 3
C6B02 D10 +S10 Request to Send Jo2 - - 4 5
€6C02 D1 +810 Data Terminal Ready B13 - - 20 6
€6D02 D12 +810 Receive Line Signal
Detector B12 - - - 8

C6EQ2 D13 Not Used - - - - -
A6D04 802 Not Used - - - - -
AGEO4 803 Not Used - - - - -
B6A04 B804 Not Used - - - - -
B6804 B80S +Comm Received Data M12 3 2 - -
B6C04 B0O6 +Comm Clear to Send S02 5 4 - -
B6D0O4 B07 +Comm Data Terminal Ready P12 20 6 - -
B6EO4 B08 Not Used - - - - -
C6A04 B09 +S10 Received Data D11 - - 3 2
C6B04 B10 4810 Clear to Send B10 - - 5 4
C6C04 B11 +S10 Data Set Ready B11 - - 6 20
C6D04 B12 Not Used - - - - -
C6EO4 B13 Not Used - - - - -

Frame Ground - 1 - - 1

258



281 5108 AUXILIARY TAPE 1/0 CABLE ASSEMBLY

(Page 1 of 3)

External 1/0 Interface Port (On Rear Of Base Machine)

Pin 1

Pin 1
Pin 15 Pin 9
Pin 14

A1l Power Connector

Pin 25

Pin 25 @ Pin 14 bin 13
n

Pin13 Pin 1

A2 Signsl Connector A3 Signal Connector

Auxifisry Tape Unit A1 Board

{Plug Side)
Hinge End
O O Auxiliary Tepe A1 Boerd
Socket List
FE‘ [} F‘a o]|ffe D
.. Socket
Al c Location Cable Or Cord
e 1 1
o Al A2 Signal Cable Entry Point
. . A2 A3 Signal Cable Entry Point
J_' b ] A3 At Power Csble Exit Point
B D ;B D 8 D Al A1 Power Cable Entry Point
B1 A2 Signal Cabie Exit Point
B2 A3 Signal Cable Exit Point
A 8 c 83 Unused
2 2 2 84 Tape Drive Cable
C1.Caq Auxiliary Tape Adapter Card
}B- D jB D PB [»]
A 8 C
3 3 3
1/O Cabie Assembly Connector
;___ A1 Power Connector
ﬁ [+] B D ;B o]
A B [
4 4 4
g I by W | B,
A3 Signal Connector A2 Signal C
Interface Connector {On Rear Of Tape Unit)
A1 Power Connector
Pin 1
Pin 25
Pin 1

Pin 13
A2 Signal Connector

A3 Signat Connector

Features 2859
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{Page 2 of 3)

281 5106 AUXILIARY TAPE 1/0 CABLE ASSEMBLY

A2 Signal Connector and A1 Board Pin L ocations

. Interface
External 1/0 A2Cabte | Auniiory Twpe | 22 f::':::‘ Connector
Interface Line Neme Adapter Card Pin On
Entry Pin | ¥ Connector On
Connector Pin Pin Rear Of Unit) Reer Of
Tape Unit
ot ~Ground A1D08 c1008 81008 o1
02 ~Put Strobe A1B13 ci1B13 81813 02
03 ~Controt Strobe A1B12 c1812 81812 03
04 -Get Strobe A1B11 c1B11 B1B11 04
05 +Device Adr Y3 A1B10 ciso| B1B10 0s
06 +Device Adr Y2 A1B09 cieos| 8 81809 06
07 +Device Adr Y1 A1B08 c1808| B1808 07
08 +Device Adr YO A1807 cigo7| & B1807 08
o +Device Adr X3 A1806 €1B06 81806 09 1
10 +Device Adr X2 A1BOS C1B05 B1BOS 10
1 +Device Adr X1 A1804 C1804 B1804 1
.- 12 +Device Adr X0 A1803 c1803 81803 12 P
2 13 ~Ground A1008 €1008 81008 13 g
14 ~Ground A1D08 c1008 81008 14 e
15 +0p Code E A1D13 c1013) 81013 15 =
16 +Bus In P A1D12 c1D12 81012 16 §
17 +Bus In 7 A1D11 c1o1 8101 17 i
18 +Bus in 6 A1D10 C1D10 81D10 18
19 +Busin § A1009 C1009| 81009 19
20 +Busin 4 A1D07 c1007| R 81D07 20
21 +Busin 3 A1D06 C1D06 81006 21
22 +Bus In 2 A1D05 C1005 B1005 2
23 +Bus In 1 AID04 c1004 B1D04 23
24 Unused
25 +Busin O A1D02 c1002 B1D02 25
A3 Signal Connector and A1 Board Pin Locations
interface
External 1/O A3 Cable Auxitiery Tape : 'c'.r:"& Connector
Interface Line Name ~ | Adspter Card Con On| PmOn
Connector Pin Entry Pin Pin Ree . Rear Of
r of Unit)
Tape Unit
01 ~Ground A2008 cipos 82008 (]
02 +0Oscillator A2813 c1G13 82813 02
03 ~Interrupt Req 2 A2812 c1G612 82812 03
04 +Bus Out Bit P A2B11 C1G11 | B2B11 04
05 -Bus Out Bit 0 A2B10 cicio| ¥ 82810 05
06 ~Bus Out Bit 1 A2809 c1G0o9 5 82809 06
07 <Bus Out Bit 2 A2B08 c1Go8 82808 07
08 «Bus Out Bit 3 A2807 C1G6o7 82807 08 -
09 -Bus Out Bit 4 A2806 C1G06 82806 09 §
10 -Bus Out Bit 5 A2805 €1Gos B2B05 10
11 «Bus Qut Bit 6 A2804 C1Gos 82804 " !
- 12 ~Bus Out Bit 7 A2B03 €1G0o3 82803 12 2
] 13 ~Ground A2008 €1D08 82008 13 K]
14 ~Ground A2008 82008 14 o
15 +C5 A2013 82013 15 =
16 +c4 A2012 82012 16 :
17 +C3 A2011 82011 17 F
18 +C2 A2010 82010 18
19 +C1 A2009 82009 19
20 +Start Execute Bit A2D07 CiJ07? | o 82007 20
21 -Machine Check A20D06 cos | B B2D06 2
22 +Ext Horiz Drive A2005 b B2005 22
23 +Char Cntr 4 A2D04 2 82004 23
24 Unused
25 ~Power On Reset A2002 c1J02 82002 25




281 5106 AUXILIARY TAPE I/0 CABLE ASSEMBLY
(Page 3 of 3)

A1 Power Connector and A1 Board Pin Locations

. N Power Cable Exit Interface '
External 1/0 Power Cabile Auxiliary Tape Tape Unit Vottage Pins Pin (To Tape Connector Pin Q
interface Line Name Entry Pin Adaprer Card Cabie Pins Commoned Together Connector On {On Rear Of %
Connector Pin Pinis) On The A1 Board Rear Of Unit) Tape Unit) g
3
c
01 +5V A4D03 C1003 B4B03 A3B02,A3803,A3D02 A3D03 ()] =
02 +5V A4B0O3 C1J03 A3D03,A3D04 A4BO2 A3803 02 =3
03 +5v A4DO4 C1P03 A4B03,A4D02,A4D03 A3D04 03
04 +5vV A4D02 C1U03 A4D04 84B03,C1003 A3D02 04
0s +5V A4BO2 C1J03,C1PO3,C1U03 A3802 05
06’ Ground No c1D08 B84B08 A1D08,A2008,A3B07 No g
o7 Ground Ground c1J08 B4D08 A3808,A3809,A3007 Ground §
08’ Ground via C1P08 A3D08,A3D09,A4807 via <
09° Ground Power c1u08 Ad4B08,A4B09,A4D07 Power 2
§ 10° Ground Cabie A4D0B,A4D09,81008 Cable 3
113 Ground 82008,84808,84008 o
€1008,C1408.C1P08 s
ciuos s
12 +8.5V A4B11 A3B11,A4B11 A3B11 12 &
13 +12v A4B12 B4DN A3B12,A4812,84D11 A3812 13
14 -12v A4D12 B4D13 A3D12,A4D12,84D13 A3D12 14
15 -5V A4D1Y A3D11,A301 A3D11 15

! ping 6, 7, and 8 are wired to pins 1, 13, and 14 of the A2 signal connectors via external jumpers.
2ping 9, 10, and 11 are wired to pins 1, 13, and 14 of the A3 signal connectors via external jumpers.

Festures 261



282 AUXILIARY TAPE AC VOLTAGE
DISTRIBUTION

Green/Yellow

Green/Yellow

=L~ Chassis
Ground

(_ Switch

Cc2 Box
& /
{ 1

c1
Black (see note 1) ! ©co '
I Green/Yeltow 1402 -0 {
I White {see note 2) 3 ]
Line Cord |

4
A s} Biack l ] =
?—% — swi

BI.Ck t—-- -J

T81 Power On/Off Switch
(Rear View}

Fan Frame
Ground

White l( A A, (see note 3)
}

Power On Lamp Green/Yellow
(see note 4) T Black
J1 Red
Notes: Blue

1. Brown on 220V and 235V machines.

2. Biue on 220V and 235V machines.

3. Resistor installed on 220V and 235V machines only.

4. The Power On lamp, a clear neon bulb, might not be
present on some machines.
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iIBM 5103 PRINTER

Printer reference numbers that support the printer MAPs
are 300 numbers and are located in the IBM 5103
Printer Maintenance Information Manual, SY31-0414.

Features

Maintenance
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5100 Diagnostics Overview

The IBM 5100 Portable Computer uses three types of
diagnostic programs to check its internal functions:

« Bring up — runs on power up and when RESTART is
pressed.

. ROS resident — called from the keyboard.
. Tape resident — called from the keyboard.

The 5100 Portable Computer uses two diagnostic
control programs (DCP}-DCP1 and DCP2. DCP1 is one
of the executable ROS resident programs and DCP2 is
one of the tape resident programs. The diagnostic
control programs provide the following functions:

. Load and execute diagnostic programs stored in ROS
and on the tape cartridge.

« Provide two-way communication through the
keyboard/display for selection of tests and options
and for displaying program initiated data.

. Provide communication through the keyboard/display
for altering and displaying data.

The 5100 diagnostics begin by testing a small area of
the machine and gradually expand to test the complete
system. Each diagnostic tests a specific area and
overlaps other tests. For example, the ROS diagnostic
tests ROS, but because ROS contains the printer
microinstructions, some printer operations are indirectly
tested. The tests should normally be run in the
sequence shown on the 5100 Diagnostics Overview
Chart in this section. However, in the case of
intermittent failures, this sequence can be altered
depending on:

— The information you have concerning the failure

— Whether or not this is the first call

— How frequent the failure occurs

Diagnostic Aids

Q
£
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c
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8
o
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The following chart shows the order and the concepts

used in diagnosing 5100 problems:

POWER
ON/RESTART

Bring Up
Diagnostic

Diagnostic
Controt
Program1 (DCP1)

Yes

MAPs and MDIs

SFT

No

Runs automatically with POWER ON or RESTART

Located in ROS

Tests 5100 internal machine functions

Displays bring up halt codes (A through K)

Go to MAP 0200

Selected from the keyboard
Located in ROS

Tests and loops bring up diagnostic tests

Error displayed for MAP entry

Selected from the Start MAP
MDI programs stored on tape/diskette
MAPs stored in the (MLM) binder



5100 DIAGNOSTICS CHARTS

The following 5100 Diagnostics Overview Chart and
Diagnostic Run Summary Chart provide quick reference
to aid you in selecting and running the 5100 diagnostics.

The first group of diagnostics in the overview chart is
the bring up diagnostic. The tests associated with bring
up diagnostic reside in ROS and run automatically after
power up or RESTART. The bring up diagnostic is used
to verify that enough of the 5100 functions are operable
to allow additional diagnostic programs to be run. If the
bring up diagnostic does not run to completion, a halt
code appears on the display (see Error Codes in this
section).

Error

The next group of diagnostics is also located in ROS
and is shown under Diagnostic Control Program 1
(DCP1) in the overview chart. DCP1 controls the loading
of the remaining diagnostics and MDis. DCP1 also
allows selection of the individual diagnostics and the
various options associated with them.

Because the tests in the bring up diagnostic do not
loop, some of them are repeated in DCP1. They are the
following call tests:

Op code loop test

ROS read CRC loop test
ROS address loop test
Read/write storage test

AHWN
[

When controlied by DCP1, each of these tests loops
continuously until an error occurs or the test is stopped
by the operator. Call tests O and 1 (tape read tests)

‘verify the read operation of the loading device (tape)

circuitry. DCP1 contains some optional functions that
allow you to alter, display, or branch to data in storage.

The DCP1 also controls loading of the diagnostics
control program 2 (DCP2), which is loaded from the
diagnostic tape. The DCP2 controls and allows selection
of the MDIs. The diagnostics are selected and run at
the appropriate time and their results are sampled
automatically.

The DCP2 provides for tracing and looping the MDls.
Tracing allows you to see which path was used in the
MDlIs. Looping on an MDI allows repetitive testing of a
complete device. Failures during looping cause a branch
to a subsection of the MDI that checks a smaller area of
the device. You can loop on subsections of the MDI to
further isolate the failure. However, it is important to
start with one of the display DCP2 menu options
because these tests are sequence sensitive.

o
-
2
o]
c
=4
2
@]
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5100 Diagnostics Overview Chart

36

POWER ON

RESTART

Bring Up Diagnostic

-~ Bus in bit test

— Op code test

— ROS switching test

— Interrupt 1, 2, and 3 tests
— Device address test

~ Bus out test (all devices)

— ROS content and CRC test
— ROS address read back test
— Bring up diagnostic complete

Load 0 (BASIC)

® CLEAR WS (APL)

— Storage test (0600 to the end)

Diagnostic Control Program {DCP1)

Normal Mode
— Alter
— Display

—

BASIC/APL
Normal machine
operation

Diagnostic Mode
— Branch
— Call — 0,1-Tape read test

— Alter

2-0Op code loop test
3-ROS read CRC loop test
4-ROS address loop test
5-Read/write storage test
6-Not assigned

7-Not assigned

8-Tape to storage dump
9-Storage dump to tape

— Display

¥

Diagnostic Control
Program 2(DCP2)

1/0 Diagnostic (Tape)

MD1{ Menu:
800 — Printer MDI
820 — Async Comm-serial

1/0 MDI

840 — Auxiliary tape
860 — Tape write




agnostic Run Summary Chart ( Power O:n:> > or <&

BRING UP DIAGNOSTICS
Tests Hatt Indicator Area Tested
Blank G2, Power, Display
Bus Bit in A F2
Op Code Test A B F2,G2
R/ Storage ABC E2
interrupt 1,2, 3 ABCD C2,C4,D2,D4,E2,F2
Device Address A BCDE €2,F2,J2
Bus Out A BCDESTF F2
Stuck Key ABCDETFG F2, Keyboard
Storage (0600 to end) ABCDETFGH K2 through N4 2
ROS Content and CRC ABCDETFGHI C2,C4,D2, D4, E2 3
ROS Address Read Back ABCDEFGHI J E2 5 «
Bring Up Complete ABCDEFGHI J K H2, H4 53
OR
DCP 1 Diagnostic Mode
Load DCP 1 Diagnostic Mode:
— Hoid CMD and press HOLD APL/BASIC
— Hold CMD and press - (minus) Normal machine
— Hold CMD and press * or X (multiply) operation
TorunCMDO0,1,2,3,4,0r 5:
~ PressC
— Hold CMD and press the appropriate test number {0, 1, 2, 3, 4, or 5)
— Press EXECUTE
Test Area Tested
CMD 0 — Tape Read Internal tape unit without tape motion
CMD 1 — Tape Read internal tape unit with tape motion
CMD 2 - Op Code Loop F2,G2
CMD 3 - ROS Read CRC Loop C2,C4,D2,D4, E2
CMD 4 — ROS Address Loop E2
CMD 5 — R/W Storage K2 through N4
OR
DCP2

Load DCP 1 Diagnostic Model as described above.
Run CMD 0 or 1 as described above.

DCP 2 is now loaded. Select MDI from the menu via the
instructions on the display.

Miscellaneous Instructions:

Press ATTN (1 time) = MDI Options

Press ATTN (2 times) = DCP 2 Menu

Press ATTN (3 times) = DCP 1 Diagnostic Mode
Loop On MDI Instructions = Refer to Loop on

2
l | MDI 800 — Printer — Refer to MDI 800 in this section. | MDI in this section

| MDI — 820, Communications and Serial 1/O — Refer to MDI 8§20 in this section. |

| MDI - 840, Auxiliary Tape Unit — Refer to MDI 840 in this section. l

[MDI — 860, Tape Write, Interna! and Auxiiiary — Refer to MDI 860 in this section.J
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PROCEDURE FOR LOADING DIAGNOSTICS
« To load DCP1:

1. Hold the CMD key down and press the HOLD
key.

2. Hold the CMD key down and press the -
(minus) key.

« To load DCP1 diagnostic mode:

1. Hold the CMD key down and press the * or x
(multiply) key.

¢« To run CMD O or 1 tape read tests:
1. Press the C key.
CAUTION
Do not insert the diagnostic tape cartridge until

instructed to do so. If the cartridge is inserted too soon,
the tape may become creased.

2. Hold the CMD key down and press the O or 1
key.
0 = Internal tape unit test without tape motion
1 = Internal tape unit test with tape motion

DCP2 is now loaded. Select and enter the desired MDI
number from the menu via the instructions on the
display. Press the EXECUTE key and the selected
diagnostic will run.



BRING UP DIAGNOSTIC

This is the first diagnostic run by the 5100, and it runs
each time the machine power is turned on or when the
RESTART switch is pressed. The bring up diagnostic
exercises and tests the internal machine functions, such
as microinstruction processing, data transfer, and display
controls. It also tests all the base machine logic cards,
the keyboard, and the display unit. The executable ROS
card (H2) contains the bring up diagnostic.

The purpose of the bring up diagnostic is to ensure that
the 5100 is capable of processing data. The bring up
diagnostic does not test all functions of the 5100.

If the bring up diagnostic runs to completion, either
LOAD 0 (BASIC language) or CLEAR WS (APL
language) will appear on the display after 25 seconds.
Failures occurring during this program are flagged by the
PROCESS CHECK light or by bring up halt codes on the

display.
BRING UP DIAGNOSTIC
Tests Halt Indicator Area Tested
Blank | G2, Power, Display
Bus Bit in AlF2
Op Code Test A B|F2 G2
R/W Storage ABCJ|E2
Iinterrupt 1, 2, 3 A B C D|C2 C4 D2 D4, E2,
F2
Device Address A BCDE{E2 F2 J2
Bus Out ABCDEF[|F2
Stuck Key A B C D E F G} F2, Keyboard
Storage (0600 to end) A B C D EF G H|K2 through N4
ROS Content and CRC ABCDEFGHI|C2 C4 D2 D4, E2
ROS Address Read Back ABCDEFGHIJ|E2
Bring Up Complete ABCDEFGHI!IJK]H2 H4
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Bring Up Program Routines

The foliowing is a list of routines associated with the

bring up diagnostic program:

~ Reset ali I/0 devices.

~ Test for read/write storage size and store in register
8 level 0.

— Reset current machine checks and enable parity
checking.

~ Put AAAA into register 3 level O for an event
indicator.

— Test read/write storage locations 0020-05FF,

- Zero read/write storage locations 0012-05FF.

— Store read/write storage size in temporary location.

- Set up aid to CE in storage locations 0080-00BF.

— Put an A on the display.

— Test bus in for the ability to turn all bits on.

— Put a B on the display.

— Execute the op code test (test microinstruction op
codes and halt on errors).

— Put a C on the display.

- Execute read/write storage-ROS switching test.

— Put a D on the display.

— Set each program level (1-3) to point to a routine
that senses its devices, displays its level on line 3,
and displays the sense data.

— Activate the control unit to accept interrupt request.

— Put an E on the display.

— Check all device addresses. Device addresses are
displayed on line 2.

— Put an F on the display.

— Clear display line 2.

— Test bus out for all bits off.

— Put a G on the display.

- Activate keyboard interrupts, lock and unlock the
keyboard. (A stuck flyplate causes a level 3 interrupt.
The hex key code [see 250] and keyboard status are
displayed.)

— Put an H on the display.

~ Test all read/write storage above O5FF.

— Zero all addresses and set up subroutine addresses
for reading nonexecutable ROS.

— Put an | on the display.

— Test for APL or BASIC language and store result.

— Set up additional subroutine addresses.

~ Test nonexecutable ROS for module sequence
number and for the correct CRC. Indicators are put
on line 2 of the display to indicate the nonexecutable
ROS segment checked.

~ The expected module sequence number is always
displayed in positions 1 and 2, Also, positions 5 and
6 can contain an error code or positions 9 and 10 can
contain the actual sequence number accessed.

3-10

Set up the switch routine from nonexecutable ROS to
read/write storage in read/write storage. The switch
routine instructions are the first set of instructions to
come from nonexecutable ROS. They are not used
until after the bring up program is completed.

Put a J on the display.

Run nonexecutable ROS address read back test.

Put a K on the display.

Pass control to the BASIC or APL microprogram
subroutine that displays LOAD 0 or CLEAR WS.



Bring Up Checkpoints

The bring up program runs every time the machine is
powered up or RESTART is pressed. The bring up
program clears the display buffer and displays
checkpoints ABCDEFGHIJK starting in position 2 of line
1 (for some checkpoints lines 2, 3, and 5 are also used).
When the bring up program is completed, control
passes to the processing program {APL or BASIC) which
displays CLEAR WS or LOAD 0.

Error halts could occur before the bring up program
clears the display. In this case, an unpredictable jumble
of characters is displayed as shown in the following
illustration. This situation indicates that the machine did
not reach checkpoint A.

©
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AFDURBJFDKIFJGELPFD# AAAAAAAAAJ R YRTTYYAAAAHAHAJAJAAAJAHAGAJJA
KDJKPHKJFIRJGUTOEPFKGJJGORODYUJEOFJRMIRLG LRDGIR LIGJGIUUJOOEK87S

Examnples:

The bring up program is at checkpoint B if line 1 of the
display is blank except for an A in position 2 and a Bin
position 3; that is, an AB on line 1:

AB

The bring up program is at checkpoint E if ABCDE is
displayed on line 1:

ABCDE

The checkpoints occur in alphabetical order. For
example, if the machine stops at checkpoint F, it did not
reach 'checkpoint G.

5100 Diagnostics Overview  3-11



Bring Up Diagnostic Halt Codes

Halt conditions occur during the bring up program if a
machine failure is detected. Halts are displayed on line

1 starting in position 2. The haits and their meaning are:

Bus in bit test

A
AB - Op code test

ABC - Read/write storage-ROS switching test

ABCD - Interrupt 1, 2, and 3 tests
ABCDE ~ Device address test
ABCDEF - Bus out test (all devices)
ABCDEFG ~ Stuck key test (see 250)
ABCDEFGH - Storage test (0600 to end)
ABCDEFGHI - ROS content' and CRC test

ABCDEFGHIJ - ROS address read back test

ABCDEFGHIJK

Bring up complete

LOAD O

BASIC is ready

CLEAR WS - APL is ready

'ROS content:
Sequence Number ROS Card

10,11,12,13,14, and 15 C4 (BASIC ROS)
16, 17 and 18 E2 (ROS adapter)
20, 21, 22, 23, and 24 D2 (APL ROS 1)
25, 26, 27, 28, and 29 D4 (APL ROS 2)
2A, 2B, 2C, 2D, 2E, and 2F C2 (APL ROS 3)

312



The following chart shows the individual tests within the
bring up diagnostic. It also shows the halt codes, the
area tested, and the service aids to use in helping to
determine the cause of intermittent failures. (Use MAP
200 to diagnose solid failures during bring up.)

» Use the bring up diagnostic chart as a guide for
replacing cards on intermittent problems.

« Reseat all the cards and cables in the 5100.

. Disconnect the I/0 devices attached to the 5100 /0O
interface port. If bring up diagnostics run to

completion, isolate to the 1/0 device causing the halt.

o
-
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Halt Code
Undefinable

Blank

AB

ABC

ABCD

ABCDE'

ABCDEF'

Test

Resets all 1/0 devices. Resets
current machine checks and
enables parity checking.

Puts AAAA in R3LO. This halt
code remains in R3LO to the
end of the bring up diagnostic.

Tests read/write storage
locations 0020 through OSFF.

Resets the CRT buffer on J2
card to all blanks.

Turns all bus in bits on.

Tests processor
microinstructons.

Tests the ability to switch to
read/write storage and back to
ROS.

Activates program interrupt
levels 1, 2, and 3.

Tests all device addresses.

Tests bus out parity.

Area Tesgted

A2, B2, E2, F2, G2,
H2, J2

G2, H2

G2, K2

J2

A2* F2, G2, H2

G2

F2, G2, H2

A2, B2, F2, all 1/0

0-G2

1-E2

4 - F2, Kbd

5 - 5103

8 - B2

E ~ F2, tape drive,
5106

A2, B2, E2, F2, G2,
all 1/0

*Not tested by the bring up diagnostic but can cause bring up halts.

Service Aids
Probe —POR on the F2 card while
activating bring up.

Use the DISPLAY REGISTERS
switch to check R3LO. -

Use the DISPLAY REGISTERS
switch to check RFLO. if RFLO is
less than 0080, replace J2.

Use the DISPLAY REGISTERS
switch to check for a blank display.
The display screen should be blank
in normal mode only.

Probe the ‘bus in’ lines on the F2
card. All bus in bits should be up
or pulsing.

Probe the ‘RDR error’ line on the
G2 card. Loop on the op code test
in DCP if the problem is
intermittent.

None.

Level 1 - B2

Level 2 - A2, F2, tape control card,
5106, and 5103

Level 3 - F2 or keyboard

Probe the device address error on
the device.

Remove A2, B2, and E2. Reinstail
them one at a time. The card that
causes ABCDEF on POWER ON should
be replaced. If this does not fix

the problem, the cause might be

F2 or G2.

'interrupt errors can occur during bring up diagnostics ABCDE through ABCDEFGH]! (see ABCD for levels).
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Halt Code
ABCDEFG'

ABCDEFGH’

ABCDEFGHI'
ROS XX YY

ABCDEFGHW
ABCDEFGHIJK

Note: On an APL/BASIC machine, the bring up diagnostic tests only the nonexecutable ROS that you select with the
APL/BASIC switch on the control panel. For exampie, with the APL/BASIC switch set to APL, the APL ROS on the

Test

Tests the keyboard for stuck
fiyplates and displays the key
symbol and its key code (hex).

Tests all read/write storage
locations above O5FF. The
read /write storage test writes
shifting data, then reads it.
Before the test is complete, all
read /write storage locations
above OSFF are set to O.

Initializes executable ROS.

Tests the content of
nonexecutable ROS and does a
CRC check on each ROS
module. The display shows
ROS XX YY, where XX
identifies the card. (See ROS
Content and CRC Errors in this
section.)

Executable ROS address test.

Bring up is complete. Control
passes to the BASIC or APL
microprogram subroutine that
displays LOAD 0 or CLEAR WS.

Area Tested

F2, key module (see
250), keyboard PC
board, keyboard
cable.

K2, K4, L2, L4, M2,
M4, N2, N4

H2
C2, C4, b2, D4, E2

E2
H2

Service Aids

None.

Loop on the read/write storage
test in DCP if the problem is
intermittent.

None.

Loop on the ROS CRC test in DCP

if the problem is intermittent.

The bring up diagnostic can be
looped once by pressing the
RESTART switch.

C2, D2, and D4 cerds is tested; BASIC ROS on the C4 card is not tested. To test the BASIC ROS, set the
APL/BASIC switch from APL to BASIC and restart the bring up diagnostic.

1interrupt errors can occur during bring up diagnostics ABCDE through ABCDEFGH]! (see ABCD for levels).
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ROS Content and CRC Errors

ABCDEFGH!

ROS XX YY XX= Module ID being tested. The following halts and ROS cards are associated:
Haits ROS Cards

10, 11, 12, 13, 14, 15
16, 17, 18

C4 (BASIC ROS)
E2 {(ROS control)
20, 21, 22, 23, 24 D2 (APL ROS 1)
25, 26, 27, 28, 29 D4 (APL ROS 2)
2A, 2B, 2C, 2D, 2E, 2F C2 (APL ROS 3)

Note: If a failure on 1X or 2X is not corrected by replacing the APL card, replace the common and
language ROS card (could be an addressing probiem).

YY= Module ID read.

ERROR 2ZZ 007 - CRC error.

ROS RESIDENT PROGRAMS AND TESTS Diagnostic Control Program 1 (DCP1)

The executable and nonexecutable ROS resident
diagnostic programs and tests are run under the control
of DCP1.

The executable ROS tests are:

+ Op code loop test

* ROS read CRC loop test

* ROS address loop test

» Read/write storage test

The executable ROS programs are:

» Tape to storage dump

« Storage dump to tape

* Read/write storage dump to tape (used when
submitting an MTR)

The nonexecutable ROS tests are:

» Tape read test with forward and reverse tape motion
{CMD1)

» Tape read test without forward and reverse tape
motion (CMDOQ)

3-16

DCP1 controls most of the diagnostic programs in
executable ROS. Oniy the bring up program is not under
control of DCP1. DCP1 allows Yyou to alter or display
any location in read /write storage. There are two
operating modes in DCP1—normal and diagnostic.

DCP1 Normal Mode

DCP1 normal mode can be entered during a customer
job for displaying and altering data. Control of the 5100
Portable Computer can then be returned to the customer
program and execution of his job can continue.

DCP1 Diagnostic Mode

DCP1 diagnostic mode is entered after entering DCP1
normal mode. Control of the 5100 cannot be returned
to the customer program after entering DCP1 diagnostic
mode.



DIAGNOSTIC CONTROL PROGRAM 1 (DCP1)

DCP1 controls access to most of the diagnostic
programs residing in ROS. Only the bring up program is
not under the control of DCP1. DCP1 allows you to
alter or display any location in read/write storage. The
two operating modes of DCP1 are normal and
diagnostic. The following charts show the loading of

and the options for DCP1 normal mode.
‘ Customer Job )

POWER ON,
or RESTART
Bring Up Diag

Complete

To Load DCP1 Normal Mode:

o
-
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Aids

1. Press and hold the CMD key.

2.  Press the HOLD key.

3.  Press the - (minus) key on the numeric keyboard.
4. Release the CMD key. (DCP1 is now loaded)
Options: Display and Alter

Display:

1.  Press the D key.

2.  Enter the address you want to display.

3.  Scroll the address up or down as required.

4.  Press the SPACE bar to clear the display.
Alter:

1. Press the A key.

2.  Enter the address you want to alter.

3.  Enter the new data.*

*Note: A data error can be cleared by pressing the ATTN key and then reentering the Alter mode.

To continue in DCP1 diagnostic mode:|| To return to the customer’s job:

1. Press the SPACE bar. 1. Press the SPACE bar.

2. Press and hold the CMD key. 2. Press and hoid the CMD key.

3. Press the x {multiply) key on the 3. Press the + (plus) key on the
numeric keyboard., See DCP7 numeric keyboard.

Diagnostic Mode in this section,
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DCP1 NORMAL MODE

DCP1 normal mode can be entered during a customer
job in order to display and alter data. Control of the
5100 can then be returned to the customer program and
execution of the job can continue.

You can return to the customer job after displaying or
altering data, or you can continue from normal mode to
diagnostic mode. Once the DCP1 diagnostic mode is
initiated on the keyboard, you cannot return to the
customer job. You can, however, choose to go from the
DCP1 diagnostic mode to DCP2 or do a RESTART.

To load the DCP1 normal mode:
1. Press the HOLD key.

2. Press and hold the CMD key and press the -
(minus) key on the numeric keyboard.

To exit' from the DCP1 normal mode:

1.  Press and hoid the CMD key; then press the +
(plus) key on the numeric keyboard.

When DCP1 is loaded, the top eight lines on the display
are cieared, and the header DCP1 is placed in the
middie of both halves of the top line. The header is
repeated in both halves of the display:; it will appear
even if the L32-64-R32 switch is set to display &
32-character line. The cursor flashes (or blinks)
whenever the keyboard is operational.

neel

TWhen the DCP1 normal mode is exited, the only change in
the display is the repositioning of the cursor to the bottom of
the display screen.

318
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Display

Display is a DCP1 normal mode function. To use this -
function, you must load DCP and then press the D key
and enter the starting address of the location of the
read/write storage that you want to display.

The display now shows 32 sequential locations of
read/write storage starting with the input address.

Scroll up (4) displays the next 16 bytes, and scroll down
(+) displays the previous 16 bytes. The SPACE bar
retumns controi to DCP1. To exit from DCP1 press and
hold the CMD key; then press the + (plus) key on the
numeric keyboard.

To display storage locations using a different starting
address, enter D and the new starting address.

o
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Entry Format

D xxxx

Example:

nCeP1 pCcr1
0120
ADDR
0120 0000 O1R2 019C 001D O1A0 O1A1 0000 0000
0130 0BSé6 0018 001A 0272 0276 027A 027E 0282
Valid Input Keys Valid Input Keys
D Calls the display function to SPACE bar Cancels the requested function.
display read/write storage. To turn off the PROCESS CHECK
light, press the RESTART key.
1 Scrolls forward; displays the
next 32 bytes. CMD and * or Calls the DCP1 diagnostic mode.
x (multiply on
J Scrolls backward; displays the the numeric
previous 32 bytes. keyboard)

09, A-F Enters hex characters. CMD and + Returns to the customer program
(plus on the if the DCP1 diagnostic mode has
numeric not been called.
keyboard)
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Alter New data is entered into read/write storage in two

ways:
Alter is a DCP1 normal mode function. in order to use
this function, you must first load DCP1 by holding the « Press the EXECUTE key.
CMD key and pressing the HOLD key; then hold the
CMD key and press the - (minus) key. To select the « Enter the 16th byte.
alter function, press A; then enter the starting address
of the location of the read/write storage you want to in both cases, the top line is enteréd into read/write
alter. ’ storage and the display is advanced one line to allow
additional entries. This option allows you to enter a
After you enter a starting address, the existing contents program that can be executed immediately. Pressing the
of 32 bytes of read/write storage are displayed on two SPACE bar terminates the alter function and returns
lines of 16 bytes each. New data can be entered on the control to DCP1. To exit from DCP1, hold the CMD key
top line only. The display is altered with each keystroke. and press the + (plus) key on the numeric keyboard.
Entry Format
A xXxXxXX
Example:
/ ncP1 nCPi
A 4000
ADDR

4000 0000 0000 OO0CO 0000 00C0 0000 0000 0000
4010 0000 0000 0000 0000 0000 0000 0000 0000

Valid Input Keys Valid Input Keys
A Calls the alter function to alter read/ EXECUTE Enters the altered hex data into
write storage. read/write storage.
* Scrolis forward and displays the next SPACE bar Cancels the requested function.
16 bytes.
CMD and * or Calls the DCP1 diagnostic mode.
$ Scrolls backward and displays the x {(multiply on
previous 16 bytes. the numeric
keyboard)
09, A-F Enters hex characters.
CMD and + Returns to the customer program if
- Spaces forward. {plus on the the DCP1 diagnostic mode has not
numeric been called.
« Backspaces. keyboard)
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DCP1 DIAGNOSTIC MODE

To enter DCP1 diagnostic mode, first call in the DCP1
program. Entry into diagnostic mode is made through
the keyboard by pressing and holding the CMD key and
pressing the * (asterisk) or x {multiply) key on the numeric
keyboard. Entering these keys out of sequence cancels the
requested function.

All address specifications for the various diagnostic
functions are forced to an even halfword boundary.
Recovery from an error is accomplished by starting the
routine over again. Recovery from a process check is
accomplished by pressing RESTART. Exit from DCP1
diagnostic mode by pressing RESTART.

DCP1 Diagnostic Mode Functions

Branch: This function is used in the tape read tests
and, at times, when receiving plant assistance. Branch
exits DCP1 diagnostic mode to execute code located in
executable ROS or in read/write storage.

When exiting from the diagnostic mode, the keyboard is
activated to accept the CMD and ATTN combination.
This key combination cancels any operation and returns
control to DCP1 diagnostic mode (unless the branch
was to another keyboard control routine). Therefore,
when branching to tape read or DCP2, any of the
branch operations can be cancelled.

The BH (branch and halt) haits processing when the halt
address is reached in the instruction address register of
level O; a shift and ATTN key combination restores the
microinstruction at the halted address and forces level O
to a halt.

At this time, the 5100 Portable Computer should be
placed in step mode. Pressing ATTN again resumes
processing in level O following completion of the step
mode in level 3. The space bar returns control to DCP1
diagnostic mode.

Valid Branch Input Keys
BE Branch to executable ROS address.

BH Branch to read/write storage address and
halt at the specified address.

BR Branch to read/write storage address with
no halt.
EXECUTE  Execute the preceding branch instruction

and exit from the branch routine but re-
main in DCP1 diagnostic mode.

DCP1 normal mode keys are also valid in DCP1 diagnostic
mode.

Branch Display Formats

Branch in executable ROS with no halt:

BE ROS® xxxx
EXEC =-—

Branch in read/write storage with no halt:

BR MEM@ xxxx

EXEC -

Branch in read/write storage with halt:

BH MEM@ xxxx
HALT® vyyyy

EXEC -

xxxx = Branch address in hex.
YYYy = Halt address in hex.
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Call: This function allows you to load the tape read test
into read/write storage for execution, and allows you to
execute the op code, read/write storage, and ROS test
routines from executable ROS. Call also provides tape
copy and storage dump functions.

Once DCP1 diagnostic mode is entered, use the following
keying sequence to use the call function:

1. PressC.

2. Hold the CMD key and press a numeric key to load
the call routines. Use the numeric keyboard for
entering digits 0-9.

3. Press EXECUTE.

Each call routine is identified by a digit (0-9) preceded by
CMD.

The following list shows the format for all routines and
their names:

Routine Name

CMD O Tape Read Test

CMD 1 Tape Read Test

CMD 2 OP Code Loop Test
CMD 3 ROS Read CRC Loop Test
CMD 4 ROS Address Loop Test
CMD 5 Read/Write Storage Test
CMD 6 Not Assigned

CMD 7 Not Assigned

CMD 8 Tape to Storage Dump
CMD 9 Storage Dump to Tape

3-22

Tape Read Tests - CMD 0 and CMD 1

CMD 0
C TAPE TEST
EXEC -—

This routine tests the read function on the tape unit. It
performs the same tests as the CMD 1 routine except
the forward motion and reverse motion test. Therefore,
this test provides a faster access to the DCP2 program.
Return to DCP1 diagnostic mode by holding CMD and
pressing ATTN. Exit DCP1 diagnostic mode by pressing
RESTART.

CMD 1

'C TAPE DIAG

EXEC =—

This routine tests the read function on the tape unit. It
also tests the forward and reverse motion. This test
provides access to the DCP2 program. Return to DCP1
diagnostic mode by holding CMD and pressing ATTN.
Exit from DCP1 diagnostic mode by pressing RESTART.



Loading

CAUTION

Do not insert the CE diagnostic cartridge until instructed
to do so on the display. The tape might be erased if
inserted too soon.

Refer to DCP1 Diagnostic Mode in this section.
Hold CMD and press HOLD

Hold CMD and press - (minus) on the numeric
keyboard

Hold CMD and press * or x {multiply) on the numeric
keyboard

Press C
Hold CMD and press 1 on the numeric keyboard

Press EXECUTE

You can return to DCP1 diagnostic mode from the tape
read test by holding CMD and pressing ATTN.

The tape read test is called into read/write storage
when CMD 1 is entered. Pressing EXECUTE starts the
test.

Some of the tests in the tape read test require answers
to questions put on the display. Foliow the instructions

given and answer the questions carefully. The following
message is also displayed during some of the tests:

PRESS EXECUTE, Ry OR L

EXECUTE = go to next test
R = retry this test

L = loop on this test

Do NOT press EXECUTE, R, or L until directed to do so
by the instructions.

The characters DCP2 MENU appear on the display when
the tape read test is finished.

The program can be rerun by pressing ATTN, entering
BR 2B00, and pressing EXECUTE. However, once
another program is selected from the DCP2 menu, the
tape read test cannot be run unless it is recalled from
nonexecutable ROS via DCP1.

Retry Test
Pressing R retries the present test once. If an error

exists after pressing R, the following error message
appears on the display screen:

ERROR XXX E 80 GOTO MAP 0300
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Loop On Test

Iif an error occurs, pressing L causes the program to
loop on the present test. After pressing L, a F (fail) or a
P (pass) is displayed on the bottom right side of the
display screen. The F indicates that an error exists and
the P indicates that an error does not exist.

To stop looping, hold CMD and press ATTN. This stops
the tape read test.
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Rerun Test For example, to loop on error 0912:

To run the tape read test again {since it is still in Hold CMD and press ATTN
read /write storage), do the following: .
Remove the CE diagnostic cartridge
Remove the CE diagnostic cartridge

Alter location 2BOC to the error number as follows:
Enter BR (branch to read/write storage)

Press A
Enter 2B00 (starting address of the tape read test)
Enter 2BOC
Press EXECUTE
Enter 0912
Follow the instructions on the display (some loops
will not have instructions) Press the space bar
The CE diagnostic cartridge' must be removed before Enter BR 2B0O (starting address of tape read
retrying the tape read test. tests)

Press EXECUTE
Loop On Error Code

The tape read test will execute normally until the

A specific test within the tape read tests can be looped test you selected is reached.

by holding CMD, pressing ATTN, and altering location

2B0C to the error number of the test (allows you to loop Follow the instructions on the display. Tests run prior to
on a specific test any time). Looping in this manner is the first display will loop without displaying instructions.
the same as pressing L when the instruction press

EXECUTE, R, or L is displayed. Display messages:

Refer to the tape read test and auxiliary tape MDI F (fail) — error

routines in this section for error numbers.
P (pass) — no error

Looping stops when you hold CMD and press ATTN.
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Op Code Loop Test - CMD 2

C OP CODE

EXEC —

This routine tests all controller microinstructions.
Numerous IAR (instruction address register) hang points
localize specific failing processor operations and monitor
storage accesses at the RDR for improper parity.

This test repeats until halted by the operator (if

accessed via DCP1). When accessed by the bring up
program, it is not repeated.

ROS Read CRC Loop Test - CMD 3

{C ROS READ
EXEC -

The ROS test checks if the machine can address and
fetch data from each ROS module relating to the
language (APL or BASIC) of the machine. While the test
runs, each byte of data in each ROS module is read and
CRC sums are generated and compared. Compare
failures, end the test, and post an error on the display.

Parity errors from the ROS adapter are detected on the
bus in to the control unit and cause a process check.

Before executing this routine, the read/write storage
must be set to zero at locations 0100 through 010D.
Refer to the DCP1 alter function for the procedure. Exit
from DCP1 diagnostic mode by pressing RESTART.

ROS Address Loop Test - CMD 4

C ROS ADR

EXEC =—

This test sends nonexecutable ROS addresses to the
ROS adapter, reads back several halfwords of data, and
then reads back the address to verify that it advances
correctly. Send and read back continues until 12
different ROS addresses are used for the selected
language (BASIC or APL). This test loops until halted by
the operator (if called via DCP1). When calied by the
bring up program, it does not loop.
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Read/Write Storage Test - CMD 5

C RAM TEST
EXEC -

This routine stores data in all locations of read/write
storage and then reads it all out and compares it one
address at a time. It then shifts the data one position
and loops on the test. If allowed to run, all read/write
storage addresses are tested for each possible data
combination. The test runs until the operator stops it by
using the CMD and ATTN key combination. Either a
process check or a customer halt condition can occur.

RFLO (register F in level O) (refer to Display Registers in
this section) contains the storage location that was
being addressed at the time of the failure. The
suspected read/write storage card that caused the
failure can be identified by using the following table:
0000 to 3FFF K2, K4 (read/write storage) cards
4000 to 7FFF L2, L4 (read/write storage) cards
8000 to BFFF M2, M4 (read/write storage) cards
C000 to FFFF N2, N4 (read/write storage) cards
The read/write storage cards K2, L2, M2, and N2 are
the even addresses and card K4, L4, M4, and N4 are

the odd addresses. Exit from DCP1 diagnostic mode by
pressing RESTART.
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Tape to Storage Dump — CMD 8

(¢ LoAD MEMa

FILE#

SELT

EXEC —=—

This routine can be used to load DCP2 directly from
tape or to copy individual files.

» To load DCP2:

Load DCP1 - diagnostic mode.

Insert the CE diagnostic cartridge.

Enter C CMD 8.

Enter the read/write storage location, MEM@
0800.

Enter the tape file number, FILE# 0001 (number
in hex).

Enter storage selection, SELT 0000.

Press EXECUTE.

Enter BR 0800.

Press EXECUTE to run DCP2.

Poop

o

©®No

« To copy individual files or to load a file into storage:

Press and hold the CMD key.

Press the - (minus) key.

Press and hold the CMD key.

Press the x or * {(multiply} key.

Press the C key.

Press and hold the CMD key.

Press the 8 key.

Enter the read/write storage location, MEM@
0800.

Enter the tape file number, FILE# ooxx (number
in hex).

10. Enter the storage selection, SELT 0000.

11. Press the EXECUTE key.

PN WLN S

The file number specified in step 9 is now loaded in
memory starting at position 0800. See Storage Dump to
Tape — CMD 9 in this section to load this file onto
another tape.

326

Storage Dump to Tape - CMD 9

(C DUMP MEM@ — — — — END? — — — —
FILE# - - — — TYPE -~ — — —
SELT — — — ~
EXEC =

This routine dumps storage from MEM@ to END@
onto the tape cartridge, FILE# (hex), if the TYPE is
identified. There are two types of files that can be
dumped:

Type 0011 is the tape copy function that labels the
tape file header on the tape you are copying to. This
is the same header found on the tape you are
copying from.

Type 0048 is the storage dump function that labels
the tape file header on the tape you are writing.

SELT is the storage selection number. The SELT for
read/write storage is 0000. The SELT for APL ROS is
0004. The SELT for BASIC ROS is 0008. The tape
receiving the dump must be marked properly.

This procedure shouid be used to obtain a read/write
storage dump when submitting an MTR (microcode
trouble report), or if you cannot obtain a storage dump
with the CMD 9 function.

The data is written in the first unused file. The file type
created is 72, which is the MTR file type.

To dump all of the data in read/write storage to tape:

1. Insert a tape that is initialized and marked for a file
large enough to contain the data (must be a
minimum of 16K). The tape dump program looks
for the first unused file of 16K or more.

2. Hold CMD and press HOLD.

3. Hold CMD and press/+ (divide) key on the
numeric keyboard.

4, Displays DCP1 diagnostic mode when the
operation is complete. Press RESTART to initialize
the 5100 Portable Computer and continue.



Tape Copy Procedure

CAUTION

You can use this procedure to copy individual files,
except 8, 9, and 15, from the CE diagnostic cartridge. If
files 8, 9, and 15 are copied, MDis 860 and 891 tests
{average velocity and peak shift head azimuth) might be
inaccurate.

To copy an entire tape, use the tape copy program on
the customer support cartridge. The tape copy program
is called via the PATCH program using )PATCH (APL) or
PATCH (BASIC).

To repair individual files on a CE diagnostic tape, use
the following procedures:

1. Use the C CMD 8 function to store the desired file
in read/write storage at location 0800.

2.  Insert the tape cartridge to be repaired.
3. Enter CCMD).

4. Enter the beginning storage location {(0800) and
the end storage location (FFFF).

-Note: Error E80 010 is a normal ending error.

5.  Enter the tape file number in hex that was loaded
from the good tape (0001-001F), and the file type
number (0011).

6.  Enter the storage selection (0000).

7. Press EXECUTE. The sequence of C CMD 8 and
C CMD 89 can be repeated for each of the files on
the CE diagnostic cartridge.

8. Return to DCP1 diagnostic mode by pressing
ATTN.

9. Exit from DCP1 diagnostic mode, after copying the
tape, by pressing RESTART.

10. insert the repaired tape cartridge and verify that it
is fixed.

To copy individual files from storage to tape, use the
following procedure:

1.  The file to be copied from storage must have been

previously toaded using the CMD 8 function; or it
must already be in the storage locations you

specify.
2. Press and hold the CMD key.

3. If you are already in DCP1 diagnostic mode, go to
step 7.

4. Press the - {minus) key.
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5. Press and hold the CMD key.
6. Press the x or * (multiply) key.
7. Press the C key.

8. Press and hold the CMD key.
9.  Press the 9 key.

10. Enter the starting read/write storage location,
MEM@ 0800.

11. Enter the ending read/write storage location,
END@ FFFF.

12. Enter the file number, FILE# xo0x (number in hex).

13. Enter the file type (0011 if copying from another
tape or 0048 if dumping from storage to a tape).

14. Enter the storage selection, SELT 0000.
15. Press the EXECUTE key.

The file that was in the storage positions specified in
steps 10 and 11 has now been loaded on the tape in
the file number specified in step 12. This procedure, in
conjunction with CMD 8 function, allows you to load
files into storage from one tape and then dump them
onto another tape. It is also useful in checking
suspected files that may contain CRC errors. By loading
the file into storage (using CMD 8), the CRC and data is
verified for parity.
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To tape errors while using the customer support
cartridge that is prior to EC832655, use this patch to
hait the machine and display the status while running
the tape copy functions:

1. Load the customer support cartridge.

2, Begin the tape copy.

3. Press the HOLD key.

4.  When the machine haits, alter OFOA to 0000.

5. Hold the CMD key down and press the + (plus)
key to continue to tape copy.

6.  When an error occurs, the system will hang.

7. Display 2542- Look for current device address
(E20, E40, or EBO0).

8.  Display 2564E- Error code (return code internal
format).

9.  Display 255E— Error code (return code internal
format).

For example: Error code 1B1D = tape ¢cmd error 002.

Refer to the Tape IOCB and the 5100 Internal Code
Chart in section 6 of this manual.

TAPE RESIDENT PROGRAMS

This third group of diagnostic programs in the IBM 5100
Portable Computer maintenance package is for
diagnosing 1/0 problems other than reading failures by
the tape unit.

If the bring up program finished without error and the
DCP1 tape read program also ran correctly, the problem
on the 5100 is probably an 1/0 problem. Of course, the
1/0 might not be at fault if the problem is intermittent.
If an intermittent failure is suspected, DCP1 can be used
to loop on the bring up program or to rerun the tape
read program.
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There are three ways to determine intermittent !/ (0]
failures in the maintenance procedure.

1. From MAP 200.
2. From MAP S00.

3.  Directly (in this case, you must be familiar with the
5100 Portable Computer maintenance package and
be confident that the 5100 has an 1/O problem).

In any case, the part of the 5100 Portable Computer
causing the failure can be found by following the
procedures in DCP2 along with the instructions on the
display. DCP2 (the first file on the CE diagnostic
cartridge) is loaded automatically into read /write storage
at the completion of the tape read program. The various
MAPs and diagnostics integrated (MDI) (the remaining
files on the CE diagnostic cartridge, part 1608705) are
loaded into read/write storage by the CE using DCP2.

Diagnostic Control Program 2 (DCP2)
DCP2 controls the loading and execution of tape
resident programs.

Loading DCP2

To load DCP2, first enter the DCP1 diagnostic mode by
doing the following steps:

1. Hold the CMD key and press the HOLD key.

2.  Hold the CMD key and press the - (minus) key on
the numeric keyboard.

3. Hold the CMD key and press the * or x key on the
numeric keyboard.

The words DIAG DCP1 are displayed on line 1 at this
point.

4, Press the C key.

5. Hold the CMD key and press the 1 key on the
numeri¢ keyboard.

Note: See the CMD O routine in DCP1 Diagnostic
Mode in this section.

6. Press EXECUTE.

7.  Follow the instructions on the display.



After completing the tape read program, the first file of
the CE diagnostic cartridge is loaded into read/write
storage and the following information is displayed:

~
rm:Pz MENU  EC.XXXXXX

800 PRINTER MDI

820 COMMUNICATIONS/SERIAL 1/0 MII
840 AUXILIARY TAPE MDI

860 TAPE WRITE MII

890 HIAGNOSTIC ROUTINE CHART

o
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w.. ENTER THE MDI NUMEBER TOQ RE RUN

__ ENTER 'O’ IF THE OPTIONS ARE TO RE DISPLAYED
STATUS: ENTER REPLY

. J

XXXXXX is tne current EC number of this CE diagnostic cartridge.

The leftmost dash before the words ENTER THE MDI
NUMBER TO BE RUN flashes to indicate the position of
the next character to be entered from the keyboard. The
procedure for entering the MDI number is found under
MDI in this section.

MDI (MAPs and Diagnostics Integrated)

MDI is MAPs and diagnostic programs integrated into a
single maintenance approach. MDI, with the display and
the keyboard, allows you to isolate machine failures by
responding to information on the dispiay screen.
Questions on the display require a response via the
keyboard. The MDI goes to the next question or section
based on the keyboard input.

Loading MDI Sections

To load MDI sections, select the section from the DCP2
menu, enter the section number, and press EXECUTE.

An O (letter) can be entered along with the MDI
sections number (but on the next line) to select a special
option or to alter a previously selected special option.
Then, pressing EXECUTE displays the MDI options.
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it is possible to enter and run MDI numbers not
appearing on the menu because the listed MDI sections
are subdivided into sections each having its own
number. These MDI sections are discussed in greater
detail later. Subsections are used with some of the
options mentioned in the previous paragraph.

CAUTION

Entering these numbers directly runs the MDI out of its
normal sequence and, therefore, might give false resuits.
You should be familiar with the MD| options before
using this technique.

After you select the MDI number from the menu and
press EXECUTE, the 5100 Portable Computer
automatically loads the MDI from the CE diagnostic
cartridge and begins running it. As the MDI runs, the
steps of MDI appear on the display screen.
The MDI either runs to completion with no errors
detected and with no intervention required, or it stops to
allow action. In this case, read the display to determine
the appropriate action, which includes the following:

Replace FRUs

Make an adjustment

Probe a logical level

Meter voltages

Exchange FRUs

Make an observation
If a question is asked, answer it before pressing

EXECUTE to continue. The format of the display with
several examples follows.
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DCP2 Menu

e S

MDI (MAP Diagnostic Integration)

Loading:
1. Select the MDI section number from the DCP2 menu.
2. Enter the MDI section number.
3. Press the EXECUTE key.

This procedure loads and automatically runs the MDI.
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To stop the MDI and return to the MD! options, press the ATTN key.
The following message might appear if the MD1 halts:
ENTERYORN (B,0,T)

Y = Yes Refers to an answer to a specific question on the display
N = No screen. Enter the appropriate answer and press the
EXECUTE key.

B = Back: You can enter B or BXX and press the EXECUTE key.
XX is the number of steps you want to back up in the
trace table.

O = Qption: You can enter O and press the EXECUTE key to display
the MDI options.

T = Trace: You can enter T and press the EXECUTE key to display
the steps that were executed along with the decision
(Y or N) that was displayed. To obtain a copy of the
trace table, press the HO_LD key, press and hold the
CMD key, and press the | key.

1 I |
MD1 ran OK. Intervention required. Read RESTART
Return to MAP the display and take the
or appropriate action.
press ATTN
key twice and
select the next
MDI.
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DCP2

MDI Options

Loading:

1. Select the MDI section from the DCP2 menu.
2. Enter the MD1 section number.

3. Press the # key.

4. Enter the letter O {option).

5. Press the EXECUTE key.

The MDI option table is now on the display screen.

Note: The # key will tab to the next entry instruction.

MODE:
STEP

RUN

Halts at each step and waits until the EXECUTE key is pressed to continue.
You can change the decision of a step by keyingin Y, N, B, O,or T.
{default selection) Runs MDI automatically and halts when a question

must be answered.

NEXT STEP NO:  Enter the next step number to be executed. (If you are using the

LOOP ON:
STEP
PATH

MDI

loop on path option, you must enter the stop number here.)

Allows looping on a specified next step number.

Allows looping on a path specified by the path start number and path stop
number. The last step in the trace must be answered yes.

Allows looping a complete MD1 section in step and run mode.

UNTIL: (Use with loop on option)

Blank

YES
NO

Loops until the CMD and ATTN keys are pressed (used with loop
on step).

Loops until a yes decision is obtained (used with loop on step).
Loops until a no decision is obtained (used with loop on step).

DIFFERENT Loops until a decision different from the decision established

by the trace is obtained (used with loop on path or MDI).

PATH START NO: Defines the path start number when loop on path is selected.

PATH STOP NO: Defines the path stop number when loop on path is selected.




MDI/ Display Format

1 [ mDIID STEP NO | )
2 [ XXXX
3 COMMAND TEXT AREA |
4 QUESTION TEXT AREA
5 FIX TEXT AREA |
6
7 | SUPPLEMENTARY TEXT AREA
8 I
9 |
10 l
1
12 l TEST — BITSON
13 l MASK — 0300
14 INSTRUCTION AREA l RCVD — 0700
15 REPLY AREA NEXT STEP NO. — 037
16 STATUS AREA |
_ I J

Line 1

Lines 2-13

Lines 14, 15, 16

The name of the MD1 and the step number that is currently running.

Contains the left 32 positions of the command text from the MAP. The right 32 positions
display the supplementary text.

Instructions, replies, and status. The instructions are usually to press EXECUTE after entering
thereply (Y, N, B, O, or T). Y means yes, N means no. The meaning of B-back, O-option, T-trace
is explained later under MD/ Display Replies in this section.

Supplementary Text Area

Line 2

Lines 12, 13, 14, 15

The MDI section number (described under Diagnostic Run Summary Chart in this section).

The bottom right of the display screen shows the data used to make the decision. TEST defines
the type of comparison used for the decision. The comparison is made between the data
defined by MASK and RCVD. MASK is used to refer to either expected data or a mask for bit
comparisons. RCVD refers to the data that is returned from the section and can be data, status,
or timing information. MASK and RCVD refer to data strings between 1 and 24 characters.

The three classes of test are:

1. Bit comparisons (bits on, bits off, bits not on,
bits not off) compare the RCVD data against the
bits that are on in the mask. Zero bits in the mask
are don’t care bits.

2. Magnitude comparisons (low, high, equal, not equal,
less than or equal, greater than or equal) compare
the RCVD data against the mask.

3.  Within limits compares that the RCVD data is with-
in the upper and lower limits specified by the mask.

A yes or no decision is made based on these results.
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MDI Message Displays

The following message is displayed when a section was
run in step mode, the results of the section were tested,
and a decision was made by the program based on the
results. (In this case, the decision is yes.} You can
override this decision by entering an N or can also
select one of the other options specified. When you
press EXECUTE, MDI interrogates the reply and
proceeds accordingly.

I

ITEST- RITS ON

IMASK- 0300
DECISION IS (Y,.N.E,0.7) I|RCVL~ 0700

- INEXT STEP NO.-037
TATUS: ENTER REPLY

r o<

The following message is displayed when you must
manually answer the MDI question. You can answer yes
or no or select one of the other specified options.

When you press EXECUTE, MDi interrogates the reply
and proceeds accordingly.

ENTER Y OR N (E.0,T)
STATUS: ENTER REPLY

The following message is displayed when a remove,
replace, or adjust action (RRA) is required to correct the
failing FRU or when a no trouble found (NTF) step is
reached. The reply defaults to an O, but one of the
other options can be selected. When you press
EXECUTE, MDI interrogates the reply and proceeds
accordingly.

ENTER E, 0, OR T
0
STATUS: ENTER REPLY
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The following message is displayed when set up command
text is specified with an MDI test, when additional displays
of command text are required, when a GOTO STEP or
GOTO MARP is specified, or when a trace is displayed.
Pressing EXECUTE continues; however, if one of the op-
tions is entered before pressing EXECUTE, that option

is taken.

PRESS EXECUTE(E,Q,T) TO CONTINUE
SBTATUS: ENTER REPLY

The following message is displayed when additional dis-
plays are needed to show the entire trace table (256 steps
maximum). The reply defaults to a T, but one of the
other specified options can be selected. When you press
EXECUTE, MDI interrogates the reply and proceeds
accordingly.

ENTER T(E,0) TO CONTINUE TRACE
T

STATUS: ENTER REPLY

The following message is displayed when a test is running.
You are instructed to probe pins or observe an opera-
tion. The diagnostic test runs until ATTN is pressed, then
the MDI question message appears.

PRESS —-ATTN~ TO REPLY

ATATUS: RUNNING

MDI Display Replies

T = Trace — Displays the trace of the steps that were execu-

_ted and the decision, yes {Y) no (N), associated with each

step. (A go to step is designated by a G, where the G means
go to a step within the same MDI.)

The trace is erased wher% an MD! subsection is called. For
example, MDI 800 has an MD1 section 801. The MDI sub-
section is called automatically as MDI 800 is executed.
But, as you step through the MDI 800, you can see the
message on the display that the MDI subsection wili be
called if you press EXECUTE. That is the last time you
can call the trace for MAP 800 before it is erased.

2
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While in trace mode, 80 steps can be displayed on one dis-
play screen at a time. If the trace contains more than 80

steps it is displayed on multiple display screens and EXECUTE
must be pressed to page through multiple displays.

B = Back — Backs up one step in the MDI. A decimal num-
ber between 2 and 99 can be entered following the B to
back up more than one step at a time. Execution begins
at the step number you specified. 1f the number entered is
greater than the number of steps executed, the first step in
the trace is selected.

You cannot back out of an MDI program. If you are in

an MDI subsection, then you must return to the DCP2 menu
to return the previous MDI. The previous MD! is called from
the DCP2 menu by entering the MD| number and pressing
EXECUTE.

O =Option — Returns to the MDI options display so you can
enter new options. Pressing ATTN returns the DCP2 menu.
Returning Control

While the MD1 is running, pressing the ATTN key returns
the MDI option display. Pressing the ATTN key a second

time returns the DCP2 menu and pressing the ATTN key
a third time returns the DCP1 diagnostic mode.

5100 Diagnostics Overview  3-35



MD! Options

The options are accessed through the MDI options display by
pressing EXECUTE. The instructions on how to call the
MD options are provided on the display. The exception

to this is if you are in an MDI section that does not have

the MDI options as one of the display replies. In that

case, press ATTN, or hold CMD and press ATTN, to get

to the MDI options display. An illustration of the MDI
options display is shown below.

CAUTION

If you are using the MD! options on MDI 840 or 844,
remove the CE diagnostic cartridge and do not insert it
until instructed to do so on the display. The tape might
be erased if inserted too soon.

[ MDI OPTIONS

MODE= RUN
|-STEP~|
I-RUN -1

LOOP ON -1 __ |- UNTIL ~I

I-STEP~-1
I-PATH-|
|=-MDI ~|

PRESS ~ATTN- TO RETURN TO DCP2

ETATUS : ENTER REPLY

NEXT STEP NO.=. ...

08 e e gy v e ren o e wou vess sooe

I-DIFFERENT-I
PRESS ~(CMD)ATTN- TO STOP LOOPING

PRESS ~EXECUTE- TO CONTINUE WITH THIS MDI

I- PATH START NO.=
-1 PATH STOP NO.=_....

Mode: Defaults to run if step is not entered.

STEP - Displays the results of each test and waits until
EXECUTE is pressed before continuing to the next test.
It is used to step through each step in the MDI. You can
alter each decision in step mode. The MDI remains in
step mode until manually changed to run mode.

RUN — Proceeds automatically through the MDI per-
forming the designated test and displaying the results.
“The run function stops and waits for EXECUTE to be
pressed only when a question must be answered by the
CE or when a fix is displayed.

Next Step No.: Selects the MDi step number to be executed
next. You have the option of selecting any step within the
MDI (001-nnn). If an invalid step number is entered, an
error message. is displayed.
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Loop On: Loop on options are intended to diagnose inter-
mittent problems. (Pressing HOLD while looping might
cause a PROCESS CHECK.)

STEP — Loops on the step specified by NEXT STEP NO.
until CMD and ATTN are pressed or until one of the
selected termination options of the until function is

met.

PATH — Loops on the path specified by the PATH
START NO. and PATH STOP NO. when the DIF-
FERENT option is selected.

MDI — Loops on the entire MDI when the DIFFERENT
option is selected.



Until: Looping termination options. Blank, YES, and NO
should be used with loop on STEP. DIFFERENT should
be used with loop on PATH or loop on MDI. These options
are recognized only when one of the loop on options is
selected.

Blank (option field left blank) — Loops until CMD and
ATTN are pressed, then returns the MDI options to the
display screen.

YES — Loops until a yes decision for a diagnostic test
is obtained, at which time the screen describing the
current MDI step is displayed, or until CMD and ATTN
are pressed giving the same results as blank.

NO — Same as YES except loops until obtaining a no
decision for a diagnostic test.

DIFFERENT — First a trace must be defined by pro-
ceeding through the desired sequence of steps in the
MD! or path. Then the program loops on the predeter-
mined sequence of steps until the current sequence.
varies from the predetermined sequence. When the foop
terminates, the last valid step of the sequence is dis-
played along with the decision that varied. Question
steps are assumed to have the same response each time
through the loop as they had when the initial trace was
defined; therefore, they do not have to be answered
each time.

Path Start No: Defines the beginning step of the path.

Path Stop No: Defines the ending step of the path.

Stepping and Looping

Step Through MDI

MODE = STEP

STEP — Displays the results of each test and waits until
EXECUTE is pressed before continuing to the next test.
It is used to step through each step in the MDI. The CE
can alter each decision in step mode. The MDI remains
in step mode until manually changed to run mode.

NEXT STEP NO. = XXX
Loop On Step

MODE = STEP
STEP — Loops on the step specified by NEXT STEP NO.
until CMD and ATTN are pressed or until one of the selec-
ted termination options of the until function is met.
NEXT STEP NO. = XXXX
LOOP ON-STEP

UNTiL-blank, YES, NO, DIFFERENT

R
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Loop On Path

PATH — Loops on the path specified by the PATH START
NO. and PATH STOP NO. when the DIFFERENT option is
selected.

Answer the questions exactly as they were answered on
the initial pass through the path.

No intervention is required for the program to loop con-
tinuously. Howevet, a trace of the desired sequence of
steps must first be created by proceeding through the path
before the DIFFERENT option can be used correctly. The
DIFFERENT option uses the trace table as a guide.

To use the ioop on PATH untilt DIFFERENT option:

1.  With DCP2 loaded and the option menu displayed,
enter the selected MD! number along with O for
options, and press EXECUTE. This initializes the
trace.

2. Enter STEP mode, then enter the path starting step
number into NEXT STEP NO.

3. Press EXECUTE. This begins execution of the step
selected by NEXT STEP NO.

4.  Proceed through the path steps answering those steps
that require intervention until you reach the desired
path stopping step. This builds the trace of the steps
in the path. The last step must be answered yes.

5.  Press ATTN to return to the MDI options.

6. Enter:

RUN mode

NEXT STEP NO. (use PATH STOP NO.)
loop on PATH until DIFFERENT
PATH START NO.

PATH STOP NO.

7.  Press EXECUTE to begin looping.

8.  Press (CMD) ATTN to stop looping. This returns to
the MDI OPTIONS display where new options can be
selected. To resume looping, press EXECUTE with-
out changing the options.

9.  Looping stops if the sequence of step execution
deviates from the initial sequence. The last executed
step is displayed along with the decision that varied.
The looping options are cleared automatically so that
pressing EXECUTE proceeds to diagnose the error
that occured.

Loop On MDI

MDI — Loops on the entire MDI when the DIFFERENT e
option is selected.

Answer the questions exactly as they were answered on the
initial pass through the MDI.

No intervention is required for the program to loop con-
tinuously. However, a trace of the desired sequence of
steps must first be created by proceeding through the MDI
before the DIFFERENT option can be used correctly. The
DIFFERENT option uses the trace table as a guide.

To use the loop on MDI until DIFFERENT option:

1.  With DCP2 loaded and the option menu displayed,
enter the selected MDI number, and press EXECUTE.
This initializes the trace and begins running the MDI.

2.  Proceed through the MDI answering the steps that
require intervention until the last step in the MDI is
reached. This builds the trace of the sequence of
steps that were executed. The last step must be
answered yes.

3. Press T and EXECUTE to display the trace table.
Record the first and last steps from the trace table
for the MDI being run.

4. Press ATTN to return to the MDI options.
5. Enter:

RUN mode, (do not change the NEXT STEP NO.)
loop on MDI until DIFFERENT

6.  Press EXECUTE to begin looping. e
7.  If looping does not start, repeat steps 2 through 6.

8.  Press (CMD) ATTN to stop looping. This returns to
the MDI options where new options can be selected.
To resume looping, press EXECUTE without chang-
ing the options.

9.  Looping stops if the sequence of step execution
deviates from the initial sequence. The last executed
step is displayed along with the decision that varied.
The looping options are cleared automatically so that
pressing EXECUTE proceeds to diagnose the error
that occurred.



MDI Subsections

The printer, auxiliary tape, and diagnostic sections MDis
on the DCP2 menu, are subdivided into individually
numbered subsections. These are especially useful with
the MDI options previously described. In addition, they
can be entered directly into the DCP2 menu.

CAUTION

Entering MDI subsection numbers directly into the DCP2
menu runs the MDI out of its normal sequence and can
cause erroneous results.

A list of the MDls and their subsections follows:

800 5103 Printer MDI Exercisor
801 Error Determination
802 Error Determination
803 Error Determination
804 Error Determination
805 Error Determination

820 Communications/Serial 1/0 MDI
No MDI subsections

840 Auxiliary Tape MDI
840
841
842
843
844
845
846
847

860 Tape Write MDI
861

890 Diagnostic Sections
891
892
893
894

890 Diagnostic Sections

These diagnostic sections allow you to select individual

" MDI sections for diagnosing intermittent problems. The

diagnostic sections are normaily run automatically under
contro! of the MDI supervisor when tape write, printer,
auxiliary tape, and communications MDI function MAPs
are executed. They can be run individually by using the
diagnostic sections (890) and the following loading
instructions.

Loading Instructions:

Load Diagnostic DCP1:
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1. Hold the CMD key and press the HOLD key.

2.  Hold the CMD key and press the - (minus) key
on the numeric keyboard.

3. Hold the CMD key and press the * or x key on
the numeric keyboard.

The words DIAG DCP1 are dispiayed on line 1 now.
4. Press the C key.

5. Hold the CMD key and press the 1 key on the
numeric keyboard.

Note: See the CMD O routine in DCP1.
6. Press EXECUTE.

7. Follow the instructions on the display.
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After the tape read programs are completed, the first
file of the CE diagnostic cartridge is loaded and the
DCP2 menu is displayed.

8.

9.

10.

11.

12,

13.

14.

Select 890 from the DCP2 menu.
Press EXECUTE.

MDI allows the selection of the subsection
function (tape write, printer, auxiliary tape, or
communications) to be exercised. Reply to the
appropriate question and press EXECUTE.

The first step of each chart (MDIs 891-894)
displays the section number, a brief description,
and the calling step number of each diagnostic
section available. The calling step number is
also listed with each diagnostic section
description that follows later in this section.
Record the step number listed for the specified
diagnostic section, press O (option) and press
EXECUTE to display the MDI options.

Enter STEP, the step number as recorded in
number 11 above, and one of the loop on
options. Press EXECUTE to begin.

The diagnostic section displays status and/or
data as described under MDI Display Format.
Expected data or status is usually ali 0’s to
force a Y decision for the MDI step. All N
decisions should be overridden by the operator
by keying in 8 Y or an O (option) to avoid
running an unwanted diagnostic section. Keying
in an O to override either a Y or an N allows
immediate selection of another diagnostic
section step or allows a looping option within
the same chart. A Y decision goes to the first
step of the chart to allow selection of another
diagnostic section step number. Return to 11
above.

To stop, hold CMD and press ATTN. The MDI
options are displayed. Option and step numbers
can be selected if desired. Pressing ATTN
again returns the DCP2 menu.



Diagnostic Program Routines

Routine numbers are displayed on the CRT during step
mode and, in many cases, during normal run mode. You
can use the routine numbers in two ways:

1.  To locate (using MDI step mode) and loop on a
step within a specific test. You can do this using
the MDI procedures.

2. To locate a specific test via MDI 890.
The following chart provides an explanation of the test

and also shows the MDI 890 step number. Step
numbers are also displayed while running MDI 890.
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TAPE READ TEST AND AUXILIARY TAPE
DIAGNOSTIC ROUTINES

These routines are used in MDIs 840 through 847 and
MDI 893. The routine numbers are the numbers used in
MDis 840 through 847. All tests with error codes return

0000.
Routine
Number Description Error Code Maeaning
TRO1 Select subdevice test. This test is run as the first test in 0901 Failure of the F reset
MDis 840-847 and should be run in 893 before any other command.
test. The first time this test is run it asks you to enter the
subdevice address with minimal error checking. Therefore,
because you enter the subdevice address, 840-847 and 893
can be run on any tape subdevice.
0903 Failure of the subdevice
select command.
0906 Improper response of the
subdevice.
TRO2 Loop write read (LWR) of data to the base |/0O card only, 0909 Incorrect data read back.
for tape read test, and LWR of data to the tape adapter card
for auxiliary tape test.
TRO6 Returns to the MDI section the last error code that occurred 0954 Neither BOT nor EOT status
when TRO61 was run. This test is used only in the auxiliary is active.
tape tests, not in tape read program.
0957 EOT status is not active.
0958 EOT status cannot be
cleared.
0960 BOT status is not active.
0963 The load point hole (BOT
status) cannot be found (refer
to 229 for load point hole).
0966 BOT status cannot be
cleared.
TRO7 Reads and compares file 1 on the diagnostic tape for correct 0994 Data read is not correct.

data using the 1/0 supervisor.

Error codes 0009 and 0010 are used to determine the end of 0001-0008 See error codes and halt
file 1 and indicate correct operation. Tape read branches to 0011-0014 conditions in this section.
DCP2 if the operation is correct.



Routine
Number

TRO8

TR10

TR39

TR40

TR43

TR46

Description
Tests interrupts from the tape control card.

Returns the last error code that occurred to the MDI section.
This test is used only in the auxiliary tape tests, not in tape
read program.

Determines if the diagnostic mode line is active when it
should not be active. If it is active, eight read clocks are
generated by the tape control card, which, in tum, causes an
interrupt from the base 1/0 (F2) card when one is not '
expected.

Checks to determine if the tape clock line and write enable
lire become active and that the read clock line is not an
open circuit. Every time the write enable line shifts, the read
clock line should pulse and cause an interrupt from the base
I/0 (F2) card.

Checks the diagnostic mode line by changing it between
write and read operations.

Tests the missing interrupts for wrap through read/write
head. This tests the tape control card detector circuits. The
select channel line is changed between channel 0 and
channel 1 ten times and at least three interrupts must occur.

Error Code
0907

0882

0983

0985

0986

0987

0988

0989

0939

Interrupts occurred

incorrectly.

Status Error — Beginning of
tape status active once, but
not active now.

Read Data Error — No
interrupt (read clock) detected
from either tape track.

Read Data Error — No
interrupt (read clock) detected
from tape track O (format
track).
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Read Data Error — No
interrupt (read clock) detected
from tape track 1 (data
track).

Read Data Error — No sync
byte (hex E7) detected on
tape track O (format track).

Read Data Error — No sync
byte (hex E7) detected on
tape track 1 (data track).

Read Data Error — No sync
byte (hex E7) on either tape
track.

An interrupt occurred.

No interrupts occurred.

No interrupts occurred.

Less than three interrupts.
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Routine
Number Description

TR47 Checks the read data line to determine if it will go both
active and inactive. The program generates 10 read clocks
on the tape control card and reads the data associated with
these read clocks. There must be at least one O bit and one
1 bit read for this test to pass. A stuck bit causes all 1°s or
all O's to be read.

TROS51* Moves tape forward for two seconds.

TR052' Moves tape backward for two seconds.

TRO612  Checks the beginning (BOT) and end (EOT) of tape status
indicators. The tape is moved past the single BOT holes and
the double BOT/EOT holes.

If the test fails, the tape stops immediately.

CAUTION
If an error occurs and the test is retried, the tape might go
off the end of the reel.

TR73:2 Tests the tape speed to determine if the motor speed is
correct. The program rewinds the tape to the first set of
double holes and counts the time. When the load point hold
is found, the time is compared.

TR95 Remove the tape cartridge from the tape unit and attach a
jumper between tape control card pin UOS (~write enable)
and pin UO8 (gnd). Wraps data through the base 1/0 card
and tape control card.

Error Code Meaning

0947

0970

0954

0957
0958

0960

0973

0995

0996

All 1's or O's read from tape
control card.

BOT or EOT was found; use
TRO51 or TRO52 routines to
reposition the tape.

Neither BOT nor EOT status
is active.

EOT status is not active.

EOT status cannot be
cleared.

BOT status is not active.

The load point hole (BOT
status) cannot be found (refer
to 229 for load point hole).

BOT status cannot be
cleared.

Tape speed not close to 40
inches per second.

The data returned was
incorrect.

Indicates that TR95 ran and
can be rerun by pressing
EXECUTE.

*If a 970 error results from the EOT hole keing in front of the tape mirror, manually move the tape to reposition the EOT hole.

2Looping on this test can cause a process check.



Routine
Number

I TR101

TRO312
TRO315
TRO318
TR0321

TRO324
TRO327
TRO330

Description

Determines if both tape tracks return interrupts and if the
sync byte (hex E7) can be read from both tracks.

Cartridge in place status {10) should not be present.
File protect status (02) should be present.
LED on status (04) should be present.

BOT status (01) should not be present; that is, sense bit (01)
should be on.

EOT status (80) should not be present.
Erase active (08) status should not be present.

Erase active (08) status for track O (format track) should be
present.

Note: This test leaves the erase coil on.

Error Code Maeaning

0982

0983

0985

0986

0987

0988

0989

0912
0915
0918
092‘!

0924
0927
0930

Status Error — BOT status
active once, but not active
now.

Read Data Error — No
interrupt (read clock) detected
from either tape track.

Read Data Error — No
interrupt (read clock) detected
from tape track O (format
track).

Read Data Error — No
interrupt (read clock) detected
from tape track 1 (data
track).
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Read Data Error — No sync
byte (hex E7) detected on
tape track O (format track).

Read Data Error — No sync
byte {hex E7) detected on
tape track 1 (data track).

Read Data Error — No sync
byte (hex E7) on either tape
track.

Bad sense bit found.
Bad sense bit found.
Bad sense bit found.

Bad sense bit found.

Bad sense bit found.
Bad sense bit found.

Bad sense bit found.
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Routine
Number

TR0O333

TRO336

TRO337

TRO338

TRO348
TRO349
TRO350

346

Description

Erase active (08) status for track 1 (data track) should be
present. '

Note: This test leaves the erase coil on.

Select magnet active status (20) should not be
present.

Select magnet active status (20) for forward tape motion
should be present.

Note: This test leaves the forward tape and select magnet
active commands on.

Select magnet active status (20} for reverse tape motion
should be present.

Note: This test leaves the reverse tape and
select magnet active commands on.

Cartridge in place status (10) should be present.
File protect status (02) should be present.
EOT status (80) should not be present.

Error Code
0933

0936

0937

0939

0950

Meaning

Bad sense bit found.

Bad sense bit found.

Bad sense bit found.

Bad sense bit found.

Bad sense bit found.
Bad sense bit found.

Bad sense bit found.



TAPE WRITE ROUTINES

These routines are used in MDI1 860. The routine
numbers are the numbers used in MDI 860. Xs in the

chart mean any number.

Routine
Number Description

BTO1 Average Velocity Test — Positions
the tape to the file containing 1's
and then begins the bit timing
analysis test.

BTO2 Acceleration Test — Checks the
speed of the tape from stop to
1500 bits after the tape has
reached 20 inches per second.

BTO3 Deceleration Test — Checks the
speed of the tape for the 1040 bits
after the drop of the run line. This
speed should be less than 20
inches per second.

Expected
Information

XXX XXXX
Average Devistion
Velocity Number

Graph

XXXX

Graph

Error
Code

The average speed is computed to
two decimal points and returned as a
4-digit decimal number in inches per
second. For example, a received
number of 4006 is actually 40.06
inches per second. The average
speed is taken from the average of
9,192 bit times. The deviation number
is returned as the third and fourth
bytes.

The speed at bit 800 is computed to
two decimal points and returned as a
4-digit decimal number in inches per
second. If the speed is not within the
range of 38.1 to 41.9 inches per
second for bits 800 to 1500, then that
speed is returned.

The speed of the 1500 bits is
displayed in a graph. The speed in
inches per second is the vertical axis
and the 1500 bits are the horizontal
axis. Each asterisk (*) on the graph
represents the average speed of 36
bits on tape.
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The speed at bit 1040 is returned as
a 4-digit decimal number computed
to two decimal points in inches per
second.

A graph of the speed of the 1040 bits
is displayed. The speed in inches per
second is the vertical axis and the
1040 bits are the horizontal axis.

Each asterisk (*) on the graph
represents the average speed of 26
bits on tape.
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Routine
Number

BTO6

BT11

BT21

Description

Erase Data on Both Tracks

Peak Shift-Head Azimuth Test on
Track O using a prewritten pattern
of O’'s and 1's from file 15 — This
test searches to file 15, then reads
the data on track O in 10 bit timing
analysis mode. Speed differences
between the odd and even bits
should not exceed 10.0
microseconds.

Acceleration Test for Customer
Media - This test goes to file 1
and does the acceleration test
using BT02.

Expected
Information

HKOXOOOHKXXNK
{six 2-digit error
codes)

XXXX to XXXX
{4-digit decimal
number computed to
two decimal places)

XXXX

Error
Code

00-14

Meaning

The program returns six error codes
of two digits each. The first four error
codes are expected to be 00. If they
are not 00, they are the system error
codes, 02-14. Refer to Error Codes in
this section.

The first error code is from a search
to file 30.

The second error code is from a mark
command to mark two files of two
records each.

The third error code is from another
search to file 30 and a write header
command to this file.

The fourth error code is from a write
and read of data to file 30.

The fifth error code is from a read of
the data on file 30 after it was erased
during the read operation. This error
code should be 09. This is the first
error code expected to be other than
00.

The sixth error code is from a search
for file 30 after the format track is
erased. This error code should be 04.

The data returned is the even average
and odd average bit time for track 0
in microseconds (see BT34).

The average speed is computed to
two decimal points and returned as a
4-digit decimal number in inches per
second. For example, a received
number of 4006 is actually 40.06
inches per second. The average
speed is taken from the average of
9,192 bit times. The deviation number
is returned as the third and fourth
bytes.



Routine
Number

BT22

BT23

BT30

BT31

8T34

Description

Sense Test

Write Read Test — Writes and
reads the data in the MASK field
on the display onto tape.

Peak Shift Test on Track 1 —
Returns the track 1 data generated
during routine BT48. BT48 runs
now if it was not run previously.

Symmetry Test on Track 1 —
Returns the track 1 data generated
during routine BT47. BT47 runs
now if it was not run previously.

{See note) Return Data to MDI for
Test Spec Function — This test is
not an MDI routine but a
subroutine of BT47, BT48, BT30,
and BT31. This test generates an
even average number and puts it

into the first 4 digits of the MASK.

A high number is generated by
adding the permissible difference
to the low average number and
putting this in the last 4 digits of
the MASK. The program also
generates an odd average number
into the RCVD.

Bits: T1 T2 T3 T4
T5 T6
Odd average = average of
T1, T3, T5, etc
Even average = average of
T2, T4, T6, etc

Note: Not accessible from MDi

Expected Error
Information Code
XX -
XXX...XX (up to -

twelve 2-digit bytes)

XXX to XXX -
(4-digit decimal
number computed to
two decimal places)

XXXX to XXXX -
(4-digit decimal
number computed to
two decimal places)

Meaning

Returns the sense byte from the tape
unit.

Returned data is the correct data if
there is no error, or the first data to
miscompare if there is an error. For
example, if the data 012345 is the
expected data,
012345012345012345..., for a total of
512 bytes is written onto tape, where
01 is one byte, 23 the next byte and
45 the next byte, then repeat. If the
data on tape is
012345012345012345012345
ABCDEF, ABCDEF is returned as
RCVD on the display so that all 512
bytes need not be displayed.
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The data returned is the even average
and odd average bit time for track 1
in microseconds (see BT34).

The data returned is the even average
and odd average bit time for track 1
in microseconds (see BT34).

All data is in decimal microseconds.
For example, if the averages
calculated are 33.00 (even average)
and 34.05 (odd average) and the
permissible difference is 3.0, the
information displayed is:

TEST - Within limits
MASK — 3300-3600
RCVD - 3405
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Routine Expected Error
Number Description Information Code Meaning

BT35! EOT Hardware Stop Test — This 0000 No errors.
test is similar to TRO61 in the
auxiliary tape and tape read
routines. The difference is that the
time-outs are different to make
sure that the EOT stop hard works.

0954- See TRO61 for explanation of possible
0966  error codes.

BT36 Test Bit Timing Hardware (no tape 0000 No errors.
cartridge inserted) — This rest ’
requires two jumpers to run and
the tape cartridge must not be
inserted attach jumpers on tape
control card pin BO8 to pin S05,
and pin UO6 to pin U08. The test
writes data, therefore it erases the
tape. The test determines if the bit
timing hardware produces correctly
timed interrupts.

0811 Not enough interrupts occurred.

0812 Interrupt times are incorrect.

BT37 Check System and Diagnostic Error XOO000XX (two The last two error codes that were
Code — Error codes are generated  4-digit error codes) given are returned by this program as
by the programs each time they an 8-digit number.
are run. This test is used to clarify
previous errors. No hardware is The first 4 digits are the last system
exercised by this routine. error code (02-14, see Error Codes in

this section).

The last 4 digits are the last error
codes from the tape write routines
(0800-0960 as described in the error
code column of this chart).

BT47 Symmetry Test on Track O — XX to XXXX - The data {see BT34) returned is the
Searches to file 30 and writes (4-digit decimal even average and odd average bit
zeros on both tracks. The test then number computed to times for track O in microseconds.

reads the data on both tracks in bit two decimal places)
timing analysis mode. The

permissible difference in speed

between the odd and even bits

should not be more than 3.0

microseconds.

Looping on this test can cause a process check.
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Routine
Number

BT48

BT51

TRO1

Description

Peak Shift Test on Track O — This
test is similar to BT47 but writes
an aiternating pattern of 0's and
1’s. The permissible difference of
the 0's and 1's can be a maximum
of 8 microseconds.

Erase Coils Open Test

Select Subdevice Test ~ This test

is used in MAP 891 (auxiliary tape).

It is not used for MAP 860. This
test must be run before 891 is run
on auxiliary tape. This test must
also be run if the operator ever
returns to the DCP2 menu during
MAP 891. The first time this test
is run it asks you to enter the
subdevice address with minimal
error checking; therefore, 891 can
be run on any tape subdevice.

Expected
Information

XXX to XXXX
{4-digit decimal
number computed to
two decimal places)

Error
Code

0809

0810

0901

Meaning

The data returned is the even average
and odd average bit time for track O
in microseconds (see BT34).

No errors.

Status bit 5 is on after an F reset
instruction.

Status bit 5 is on after a hex F7
control instruction command (erase
channel 0).
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Status bit 5 is on after a hex FB
control instruction command (erase
channel 0). Status bit 5 indicates LED
and erase coils OK.

No errors.

F reset failure on a get
microinstruction. The status was
other than FF after an F reset
instruction.

Subdevice select failure. The
expected status bit was not active.

improper response from the selected
subdevice. The expected subdevice
response status was not active.
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5103 PRINTER DIAGNOSTIC ROUTINES

These routines are used in MDIs 800 through 805. The
routine numbers are the numbers used in MDIs 800
through 805. The expected information column in the
chart contains the following types of information:

SA= Status byte A
SB= Status byte B

Device
Address
Bits 47 Device Name Bits 8-15 Definition
5 Printer If Ry is even, status byte A
8 Print emitter latch 3
9 Print emitter latch 2
10 Print emitter latch 1
11 Wire check or not ready
12 Forms emitter B
13 Forms emitter A
14 Not end of forms
15 Left margin switch or not ready
If Ry is odd, status byte B
8 Print motor latch B (0 = not B)
9 Print motor latch A (0 = not A)
10 Print emitter interrupt
1 Not ready interrupt
12 Forms motor latch B (0 = not B)
13 Forms motor latch A {0 = not A)
14 80cps=0, 120 cps = 1
15 1.1 ms or 2.66 ms (120 cps) or,
1.1 ms or 3.3 ms (80 cps) timer
interrupt
EC = Error code

An error code is a 2-digit decimal number described
under Error Codes in this section.

PLFP = Print line failure position

The print line failure position is a 4-digit decimal
number between 0001 and 0132.

TS = Test status

Test status is either 00 or FF. 00 indicates a test failure
and FF indicates a pass.



Routine Expected Error
Number Description information Code Meaning

PTO3 Turns off (resets) forms motor XX XX - Returns status bytes A and B.
latch A and forms motor latch B in SA SB ‘
the printer adapter card (B1A2).

PTO4 Turns on forms motor latch A. XX XX - Returns status bytes A and B.

SA SB
PTO5 Turns on forms motor latch B. XX
XX SA SB - Returns status bytes A and B.
PTO6 Turns on forms motor latch A and XX XX - Returns status bytes A and B.
forms motor latch B. SA SB 2
o]
PTO7 Gets Status. XX XX MDI 892 returns status bytes A and [
SA SB B. o)
PTO8 Spaces forms in increments of XX XX XX 50-59 Returns status bytes A and B,
1/16 of a line. Sixteen increments sA SB EC error code.

are spaced (one line). Detects
open forms predriver lines or an
open forms stepper motor winding.

PTO9 Checks the 2.66 ms (120 cps) XXXX - Returns a four-digit number in the
timer or the 3.3 ms (80 cps) timer 0240-0284 (120 cps) RCVD data location as the interval
in the printer adapter card. 0310-0341 (80 cps) between timer pulses. A decimal is
implied between the second and third
digits.
PT10 Same as PT09 except checks the  XXXX - Returns a four~-digit number in the
1.1 ms timer. 0102-0114 RCVD data location as the interval

between timer pulses. A decimal is
implied between the second and third

digits.
PT11 Turns print motor latch A and print XX XX - Returns status bytes A and B.
motor latch B on. SA SB
PT12 Turns the print motor latch B on. XX XX - Returns status bytes A and B.
SA SB
PT13 Turns print motor latch A on. XX XX - Returns status bytes A and B.
SA SB
PT14 Turns off print motor latches A and XX XX - Returns status bytes A and B.
B. SA SB
PT15 Turns off the forms go and print XX XX - Returns status bytes A and B.
go latches that disable the two SA SB
printer motors.
PT15A Same as PT15 except status is XX XX - Returns status bytes A and B.

returned after 300 ms delay. SA SB

Diagnostic Program Routines 3-53



Routine
Number

PT16

PT20

PT21

PT23

PT26

PTO1V6

PTO1V15

PT17V1

PT17V10

PT25V1

Description

Gets and saves status bytes A and
B the first time it is called and
returns that status on all
subsequent calls.

Prints four lines of alternating Hs
and blanks. Terminates early if an
error code occurs.

Ripple Print with Underscore —
Prints one line of all characters
without underscore and one line of
all characters with underscore.
Terminates early if an error occurs.

Staggered Print Test — Prints Hs in
an ever expanding pattern until 132
Hs are printed in a single line.

Terminates early if an error occurs.

Gets the last error code value.

Spaces forms six lines and repeats
this sequence six times (36 lines).

Spaces forms 15 lines and repeats
this sequence 6 times (90 lines).

Drives the print head carrier to the
right margin, then ramps. If an
error occurs, the routine gets the
status, issues a ramp command,
and terminates.

Same as PT17V1 except repeats
10 times.

Left Margin Timing Test — Moves
carrier to the right 3.3 inches (83.8
mm), then ramps. Checks to
determine if left margin drops
between print emitters 1 and 2.
Terminates the routine and causes
TS (test status) to be 00 if an error
occurs.

Expected
Information
XX XX

SA SB

XX XX XX,
SA SB EC
XX XX XX
SA SB EC
XX XX XX
SA SB EC
XX

EC

XX XX XX
SA SB EC
XX XX XX
SA SB EC
XX XX

SA SB

XX 00K
EC PLFP
XX XX

SA SB

XX XXX
EC PLFP
XX XX

SA SB

XX XX

EC TS

Error
Code

50-59

Meaning

Returns saved status bytes A and B.

MDI 892 returns status bytes A and B
and an error code.

MDi 892 returns status bytes A and B
and an error code.

Returns status bytes A and B and an
error code.

Returns an error code.

MDI 892 returns two status bytes and
an error code. All other MDIs return
only an error code.

MDI 892 returns status bytes A and B
and an error code. All other MDIs
return only an error code.

MDI 892 returns status bytes A and
B, error code, and print line position
of the print head where the failure
occurred.

All other MDlIs return EC and PLFP.

MDI 892 returns status bytes A and
B, error code, and print line position
of the print head where the failure
occurred.

All other MDIs return EC and PLFP.

Returns status bytes A and B, an
error code, and test status.



Routine Expected Error

Number Description lnfonhation Code Meaning
PT25vV5 Same as PT25V1 except repeats XX XX 50-59 Returns status bytes A and B, an
five times if there are no errors. SA SB error code, and test status.
XX XX
EC TS
PT25V10 Same as PT25V1 except repeats XX XX 50-59 Returns status bytes A and B, an
10 times if there are no errors. SA SB error code, and test status.
XX XX
EC TS
©
COMMUNICATIONS ADAPTER/SERIAL 1/0 « A test of the timer interrupt of the Serial 1/0 Adapter K
ADAPTER PROGRAM AND DIAGNOSTIC feature. The timer interrupt controls the data %
ROUTINES sampling and data transmission rates. )
When the Communications Adapter/Serial 1/0 Adapter « A test for each of the interrupt sources, both for the
features are installed, the diagnostic program provides: ability to set the interrupt via the hardware and reset

the interrupt via the microcode.
+ A test of all of the status and control circuitry on the

expansion feature card. The test further isolates » Data tests of various bit combinations that isolate

problems to either the 5100 Portable Computer or problems between the 5100 Portable Computer and

customer provided data set/communications facility. customer provided modem/communications facility

using a manually attached wrap connector to further

» A test of the long space interrupt and the timer isolate problems to the defective FRU in the 5100.

interrupt of the Communications Adapter feature. The

long space interrupt detects an end of transmission The diagnostic routines are used in MDI 820. The

request form the remote facility. The timer interrupt routine numbers shown in the following chart are used

controis the data sampling and data transmission in MDI 820.

rates.
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Routine
Number

Description

Returned Information

Status

Data (hex)

Meaning

Routines COMOO through COM25 test the communications Adapter feature. Neither the data set nor the wrap
connector needs to be attached for routines COMOO through COMO5.

COMO00
COMO1
COMO02

COMo3

CcoMo4

COMO5

Resets the expansion feature card.

Returns communications status.

Tests for timer interrupt in transmit

mode.

Tests 134.5 bps timer interrupt
rate.

Data is the rate in tens of us.

Tests 300 bps timer interrupt rate.

Data is the rate in tens of us.

Tests 1200 bps timer interrupt rate.

Data is the rate in tens of us.

02DD through
02F2

07D0

0147 through
014E

07D0

0381 through
0399

07D0

One byte of sense status.

Good test.

Good test.

No interrupt occurred.

Good test.

No interrupt occurred.

Good test.

No interrupt occurred.

The communications wrap connector must be attached for routines COMO6 through COM10.

COMO6

como7

comos

COMO9

356

Tests for long space interrupt
when long space received with
terminal ready set.

Tests for inactive long space
interrupt when continuous mark
received with terminal ready set.

Tests for inactive long space
interrupt when short space
received with terminal ready set.

Tests that long space interrupt

reset command resets the interrupt

level and long space interrupt
status.

EF

87

96

18B6 through
18DD

61A8

Good test.

No interrupt occurred.

Good test.

Good test.

Good test for communications
adapter.

Good test for Expansion feature.



Routine Returned Information

Number Description Status  Data (hex) Meaning

COM10 Tests that the Expansion feature 86 - Good test for communications
reset command resets the interrupt adapter.
level and long space interrupt
status. .

96 - Good test for Expansion feature.

COM11  Tests that alternating bit patterns — 10 bytes of AA Good test.
can be transmitted and wrapped 10 bytes of E1 Not timer interrupt.
back correctly. 10 bytes or E2 Interrupts too frequent.

COM12 Tests that all O's pattern can be - 10 bytes of 00 Good test. ©
transmitted and wrapped back 10 bytes of E1 Not timer interrupt. 2
correctly. 10 bytes of E2 Interrupts too frequent. %

COM13  Tests that all 1’s pattern can be  ~ 10 bytes of FF Good test. o
transmitted and wrapped back 10 bytes of E1 Not timer interrupt.
correctly. 10 bytes of E2 Interrupts too frequent.

COM14  Tests for timer interrupt when start 97 - - Good test.
bit received while in receive mode.

COM15 Tests for inactive timer interrupt 00 - Good test.
when no start bit received while in
receive mode.

COM16  Tests that dropping out of receive 00 - Good test.

mode after a start bit is received
prevents a timer interrupt.

COM17  Tests for an inactive timer interrupt 00 - Good test.
when a short start bit is received
while in receive mode with the
start bit check enabled.

COM18 Tests that a receive data bit can be 86 - Good test for communications
set and that the Expansion feature adapter.
reset command resets it.

96 - Good test for Expansion feature.
03 - Bit cannot be set.
COM19  Tests that data set ready and clear E6 - Good test for communications
to send status bits can be set. adapter.
F6 - Good test for Expansion feature.
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Data set must be attached for routines COM20 through
COM25. These routines test the communications
network. The status is displayed on the bottom line.
COM20 through COM25 routines are used in MDI 894
only.

Routine
Number Description Comments

COM20  Transmits solid mark.

COM21  Transmits solid space. * Causes line disconnect if either the transmitting or
receiving data set is strapped for a long space
disconnect.

COM22  Transmits 300 bps alternating bit pattern.
COM23  Transmits 134.5 bps alternating bit pattern.
COM24  Receives and analyzes 134.5 bps alternating bit  Resulits of the analysis are displayed in a graph with

pattern. decimal numbers.

COM25  Receives and analyzes 300 bps alternating bit Results of the analysis are displayed in a graph with
pattern. decimal numbers.

Routine Returned Information

Number Description Status  Data (hex) Meaning

Routines S1001 through SIO15 test the Serial 1/0 Adapter feature. Neither the 1/0 device nor the wrap connector
needs to be attached for routine SI001 through SI006

S1001 Returns serial 1/0 adapter status. XX - One byte of sense status.
S1002 Tests for timer interrupt in transmit 96 - Good test.

mode.
SI003 Tests FFFF timer interrupt rate 96 21CA through Good test.

constant. 21E8

Data is the rate in tens of BS. 00 2710 No interrupt occurred.
SI004 Tests AAAA timer interrupt rate 96 1681 through Good test.

constant 169F

Data is the rate in tens of us. 00 2710 No interrupt occurred.
SI005 Tests 5555 timer interrupt rate 96 08B 38 through Good test.

constant. 0B56

Data is the rate in tens of us. 00 2710 No interrupt occurred.
SI1006 Tests 004F timer interrupt 96 0008 Good test.

Data is the rate in tens of is. 00 2710 No interrupt occurred.
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Routine Retumed Information
Number Description Status Data (hex) Meaning

The serial 1/0 adapter wrap connector must be attached for routines SIO07 through S1014.

S1007 Tests that data set ready and clear F6 - Good test.
to send status bits can be set.

S1008 Tests that alternating bit patterns 10 bytes of AA Good test.

can be transmitted and wrapped 10 bytes of E1 Not timer interrupt.
back correctly. 10 bytes of E2 Interrupts too frequent.
SiI009 Tests that all 0’s pattern can be - 10 bytes of 00 Good Test.
transmitted and wrapped back 10 bytes of E1 Not timer interrupt. o
correctly. 10 bytes of E2 Interrupts too frequent. 8
SI010 Tests that all 1°s pattern can be - 10 bytes of FF Good test. g
transmitted and wrapped back 10 bytes of E1 Not timer interrupt.
correctly. 10 bytes of E2 Interrupts too frequent.
S1012 Tests for inactive timer interrupt 00 - Good test.
when no start bit received while in
receive mode.
SIOo11 Tests for timer interrupt when start 97 - Good test.

bit received while in receive mode.

S1013 Tests that dropping out of receive 00 - Good test.
mode after a start bit is received
prevents a timer interrupt.

SI014 Tests for an inactive timer interrupt 00 - Good test.
when a short start bit is received
while in receive mode with the
start bit check enabled.

The serial 1/0 adapter wrap connector should not be attached for routine SIO15. Probe pin 8 on the serial 1/0
connector.

S1015 Tests the ‘+receive line signal - - The CE probe UP light should be on.
detector’ signal line.
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Error Codes

The CE diagnostic error codes are 800 through 999.
Refer to Diagnostic Program Routines in this section for
the error codes and their meanings.

The following list of error codes are hardware related
only. The BASIC or APL language error codes are in the
APL or BASIC reference manual.

The display format for hardware error codes is ERROR
xxx yzz and is displayed on line 15 of the display. The
xxx represents the error code, y represents the failing
device, and zz represents the subdevice address.

The subdevice address allows the 5100 to distinguish
between 1/0 devices using the same device address, as
in the case of the internal and auxiliary tape units.

The subdevice address can be one of many addresses
depending on the number and type of subdevices
attached. The subdevice addresses for the tape units
are:

Internal tape unit — 80
Auxiliary tape unit - 40



Customer Error Code Descriptions

Device

Tape

Error

002

003

007

010

011

012

013

Error Code
Device
Address Subdevice
Y Address zz
E 22
E 2z
E 2z
E z
E zz
E z
E zz
E z
E zz
E z
E z
E z

Description

invalid command for device or invalid sequence for device —
incorrect device address or file number specified by the user.

Status error ~ Incorrect status sensed. The most recent status
byte is located at address hex OO08F (refer to Status under Tape
Adapter 1/0 Lines in Section 4).

Time-out — Data cannot be found on tape, or a rewind operation
exceeded three minutes. {Data might not be found if the tape is
positioned where there is no data or if the tape unit failed.) A
time-out occurs during the rewind operation if the tape unit fails
to sense the load point hole. If the tape unit senses the larger
BOT/EOT holes, the tape moves forward looking for the load
point hole until the time-out occurs.

R4
=
7
°©
=
(=]
2
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Cartridge not inserted — With a cartridge inserted, status bit 3 is
0, but should be 1.

File protect — The file protect arrow is pointed to SAFE for a write
operation. Status bit 6 is sensed as a 1 but should be O (indicates
tape can be written).

Cyclic redundancy check error — The data track CRC is bad (refer
to Error Checking in Section 4). Obtaining a correct CRC requires
proper operation of all read/write components in the tape unit.
An excessively used tape can cause 007 errors. Tape life is
several thousand head passes on a customer cartridge and
approximately 500 head passes on a CE diagnostic cartridge.

Records or files out of sequence — Format record sequence
numbers or header file numbers are not read in the correct order
(refer to Tape Writing and Formatting in Section 4).

End of data — End of data (hex 42) was read from the record type
byte of a data record when end of data was not expected. The
tape unit is not usually the cause of this error.

End of file — A read or write operation was attempted beyond the
last record on the file. The tape unit is not usually the cause of
this error.

Specified file number cannot be found — A hex FF (end of marked
tape) was read from the header record file type byte before the
user specified file was found. The tape unit is not usually the
cause of this error.

Physical end of tape — EOT status bit O was sensed as a 1, which
indicates an EOT hole was sensed. An incorrect number of files or
an incorrect file size can cause this error.

Tape unit not ready An incorrect device address was specified by
the user for the tape unit or there was not status response from
the tape unit.
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Device

Tape
(continued)

5103 Printer

Error

014

013

050

051

052

055

Error Code
Device
Address Subdevice
Yy Address zz
E zz
5 00
5 00
5 00
5 00
5
5 00
5 00

Description

Specified subdevice is not attached — An invalid subdevice was
specified by the user or expected subdevice status was not
sensed.

Printer not attached - An incorrect device address was specified
by the user for the printer, or returned status on bus in was hex
FF.

End of forms — “+End of forms’ line is down. This is caused by a
defective switch and associated circuits, a maladjusted switch, or
the absence of forms.

Printer not ready — Printer voltages (+24 Vdc or 10.8 Vdc) out of
tolerance or a wire check occurred with the print head at the left
margin.

Forms step time-out — A forms emitter pulse did not occur within
approximately two seconds from the previous forms emitter pulse.
This timing does not apply during the forms movement stopping
sequence.

00 Wire check — indicates that a print wire driver was on t0o
long. If the print head is in the left margin and ‘-wire on’ is
down, 8 051 error occurs. If the print head is not in the left
margin and "-wire on’ is down, a 054 error occurs.

Undefined interrupt — *-Interrupt request 2’ line is down but none
of the three interrupt bits from the printer adapter are on:

Print emitter interrupt  Status byte B bit 2

Not ready Status byte B bit 3

1.1 ms or 2.66 ms (120

cps) timer or 1.1 ms or

3.3 ms (90 cps) timer

interrupt

Incorrect print emitter sequence — The current print emitter and
previous print emitter are out of sequence. Print emitter sequence
when printing:

rightis 1, 2,3, 1, 2, 3, 1 etc

leftis 3,2, 1,3, 2 1, 3etc



Device

5103 Printer
{continued)

Tape

Error Code
Device

Error Address Subdevice
xx y Address zz
057 5 00
058 5 00
059 5 00
900t0 E xx
999

Description

Missing print emitter puises — A print emitter pulse was not found
during the specified time (150 ms — 80 cps, 100 ms ~ 120 cps).

The print head stepper motor begins turning when it receives
pulses from the printer adapter. Error checking begins when the
print head stepper motor is up to speed. If a print emitter pulse
does not occur during the 100 ms or 150 ms timing, a 057 error
occurs. If a print emitter puise does occur but is not the expected
pulse, a 056 error occurs. Refer to Print Emitter Error Timing
following these error codes.

o
-
7
=]
c
<2
=

O

Failures that prevent the carrier from moving (broken belt) cause a
057 error. Light mechanical binds or print emitter failure usually
cause a 056 error.

Timer interrupt time-out — Defective 1.1 ms or 2.66 ms (120 cps)
timer or 1.1 ms or 3.3 ms (80 cps) timer. Timer accuracy is
checked by running the printer diagnostic program (MDI| 800).

Overspeed error — Five or six print emitters occurred during one
print head stepper motor step. Normal number of print emitters is
2 to 4 per motor step.

Diagnostic errors generated by diagnostic sections. Refer to
Diagnostic Program Routines or MAP 300 for error definitions.
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SERIAL I/0 ERROR CODES

The display format for serial 1/0 error codes is:

ERROR »xx yyy

where xxx is the error code and yyy is the device
address of the failing device.

Device

SI0

Error
002

Error Codes
Device Address

Description

An invalid command was sent to an |/0 device. For example:

+ A REWIND (BASIC) or JREWIND (APL) command is issued to an 1/0
device.

* An invalid device characteristic was specified to the command device.
« The input buffer size was increased after the input device was opened.

« An invalid parameter was specified when opening the command device
or an 1/0 device.

In modem mode, a data terminal ready from the 1/0 device is off during a
5100 transmit operation. In terminal mode, data set ready from the 1/0
device is off during a 5100 transmit operation. These conditions can be
caused by:

« The 1/0 device does not conform to the EIA RS232C standard
interface.

+ A defective cable.
« The 1/0 device power is not on.

« The 1/0 device is attached with the wrong cable.



Device Error Codes Description

Error Device Address
Sio 003 Yy In modem mode, request to send (RTS) from the /0 device dropped
{continued) (continued) during a 5100 receive operation. In terminal mode, clear to send (CTS)
from the 1/0 device dropped during a 5100 transmit operation. These
conditions can be caused by:
+ The I/0 device does not conform to the EIA RS232C standard
interface.
+ A defective cable.
©
» The 1/0 device is attached with the wrong cable. 8
238
« The I/0 device power is not on. o«
» The wrong mode (modem, ignore, terminal, or set) is specified.
« Hardware malfunction.
004 Yy Hardware malfunction.
010 Yy The 5100 recognized an end-of-file condition. This condition can be
caused by:
+ Entering CMD 0.
 In modem mode, data terminal ready from the 1/0 device is off during
a 5100 receive operation.
+ In terminal mode, data set ready from the 1/0 device is off during a
5100 receive operation.
013 Yy The Serial /0 Adapter feature hardware is not installed or it is defective.
The Serial I/0 Adapter program is not loaded in user storage.
014 yyy An invalid device address was specified.
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PRINT EMITTER ERROR TIMING (NOMINAL

TIMINGS)
120 cps 0.83 0.83 0.83 0.83 0.83
80 cps 1.25 1.256 1.25 1.28 1.25
"—’r‘n? IL ms~ ‘: ms - *T ms ™ _m-s_'l
Print Emitter 1 h 3 1 3

Emitter Sequence = 1, 3 ﬂ

I

|
One missing ——+————»

print emitter

]
10ne missing
:print emitter = error 056

L
!

—--Lye

N

Error 056

\

occurs here

SURRY Y S S .

|

Emitter sequence =1, 1

| Two missing print
! emitters = error 056 or 057

Two missing
print emitters

-
|
!
|
i

J

—— e e e

Error 056 timing
starts in this area

— ey orn wth cwo W o s G — —

— v o ol = I = —— —— -

!

100 ms (120 cps)
150 ms (80 cps)

If error 057 timing
starts here,
an error 057 occurs

—

100 ms or 150 ms later -—/

because no print emitters
were present during this
time.

If error 057 timing starts here,—M

100 ms (120 cps)
150 ms (80 cps)

Three or more missing
print emitters = error 057

P

an error 056 occurs here
because an out of sequence
print emitter was sensed before
3.3 ms or 2.66 ms elapsed for
error code 057,



TAPE READ TEST ERROR CHART

Error Code

002

010
011
012
013
014
901

907

912
915
918
921
924
927
930

936
937
938
939

Meaning

ATTN key pressed
Incorrect command detected
Machine error

Timeout

Cartridge in place errors
File protect error

Data error

Sequence error

End of data test

End of file test

End of mark test

End of tape test

Device not attached
Device not selected
Device reset error

Card logic test error
Subdevice address error
Interrupt error

Wrap test-no data
Cartridge in place error
File protect error
LED/PTX test

LED/PTX test

LED/PTX test

Erase mode test

Erase mode test-channel O
Erase mode test—channel 1
Select magnet test

Forward select magnet status test

Reverse select magnet status test
interrupt error

Wrap test-no interrupt

Wrap test-extra data

Area Tested

Keyboard

F2, G2

F2, tape control card
Read/write head
Cartridge in place switch
File protect switch

Tape cartridge, read/write head
Tape cartridge, read/write head
Tape cartridge

Tape cartridge

Tape cartridge

Tape cartridge

F2

F2

F2

F2

F2

F2, tape control card

F2

Cartridge in place switch
File protect switch
LED/PTX assembly
LED/PTX assembly
LED/PTX assembly

F2, tape contro! card

F2, tape control card

F2, tape control card
Select magnets

F2, tape control card

F2, tape controi card
F2, tape control card
Tape control card

Tape control card

o
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Error Code
946
947
948
949
950
951
952
953
954
957
958
960
963

970
973
982
983
985
986
987
988
989

995
996

Meaning

Wrap test-read /write head
Wrap test—-no data
Cartridge in place error
File protect error

End of tape test

Tape motion test (forward)
Tape motion test (reverse)
Tape motion test

BOT and EOT test

EOT test

Tape speed test

BOT test

BOT test

Tape speed test

BOT and EOT test

Tape speed test

BOT test

Read data error

Read data error—channel 1
Read data error—channel 0
Sync byte test—channel O
Sync byte test—channel 1
Sync byte test

Read data error

Wrap test—-no error

Wrap test OK

Area Tested

Read/write head
Tape control card
Cartridge in place switch
File protect switch

Tape cartridge

Tape motor assembly, forward select magnet

Reverse select magnet
Brake arm

LED/PTX assembly
LED/PTX assembly
Cartridge stop blocks
LED/PTX assembly
Cartridge stop blocks
Cartridge stop blocks
F2, tape control card
Cartridge stop blocks
F2, tape control card
Tape control card
Read /write head
Read/write head
Read/write head
Read /write head

F2, tape control card
F2, tape control card
Tape control card

None



Service Aids

ERROR INDICATORS

There are two error indicators on the 5100—-the contro!
panel PROCESS CHECK light and messages on the
display. The PROCESS CHECK light is activated by
parity errors detected in any of several functional units.
(See Controller in Section 4.) When the PROCESS
CHECK light is activated, the machine stops immediately
with the error latched. This allows you to identify the
type of error by means of the logic probe.

Error messages are displayed only when enough of the
5100 internal functions are operating to ensure that the
display message is accurate. Error messages appear
whenever the customer programs sense an error
condition or when the CE diagnostic programs are run
and an error occurs. The errors that occur when the
diagnostic programs run are coded to provide entry
points to the MAPs.

Halt codes are displayed when a failure occurs during
the bring up program. When the bring up program is
run, a sequence of letters (A through K) is displayed;
each letter indicates the completion of a portion of the
bring up program. If a failure occurs during bring up,
the last letter of the sequence indicates the failure that
occurred. This information is used in the MAPs to
determine the cause of the failure.

CE Switches

Two CE switches, run and step, are located inside the
5100 next to the display assembly. Removing the top
cover allows access to these switches. The run switch
is the two-position toggle switch and the step switch is
the small momentary switch.

Run Switch

The run switch controls the operational state of the
5100. To execute programs, the run switch must be in
the RUN position. This is the processing state and the
switch must be in this position when the 5100 is
returned to the customer.

Moving the switch from the RUN position stops
program processing upon completion of the E cycles of
the current microinstruction.

To see the effect of the run switch when the 5100 is
processing, set the DISPLAY REGISTERS switch to the
DISPLAY REGISTERS position. Register O of one of the
program levels changes rapidly unless the 5100 is halted
by a halt microinstruction. Moving the run switch from
the RUN position stops register 0 and allows you to
read the hex numbers on the display. The 5100 remains
stopped until the run switch is returned to the RUN
position or until the step switch is pressed.

12}
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Step Switch

The step switch has no effect on the operation of the
5100 unless the run switch is moved from the RUN
position. When the step switch is pressed, the 5100
executes one microinstruction and then stops. The step
switch must be pressed and then released in order to
execute each microinstruction. Pressing the step switch
moves the number in register O of the current program
level to the next microinstruction address as each
microinstruction is processed.

JUMPERS

Machine Check Jumper

This jumper connects pin G2-S07 to G2-S09 on the
5100 A1 board. Removing this jumper allows the
controller to continue functioning when an error occurs
on the machine check line. Misleading results can be
received by running with the jumper removed.

Basic Language Jumper

This jumper connects pin F2-S04 to F2-U08 on the A1
board. The jumper ties the '+APL switch’ line to ground.
Display Jumper

This jumper connects pin J2-G07 to J2-U08. To use

the jumper, see Note on page 2 of 551 in the Circuits
section of this manual.
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DISPLAY REGISTERS

To display the hex registers and read/write storage size,
the DISPLAY REGISTERS switch must be in the
DISPLAY REGISTERS position. This displays the first
512 bytes or 256 halfwords of storage. The first 64
halfwords are the registers.

The 64 registers (halfwords) are divided into 4 levels (0,
1, 2, and 3) of 16 registers each (0 through F). The
MAPs refer to the registers and levels in an abbreviated
manner. For example, R1L2 means register 1 level 2.

The position of the L32-64~R32 switch determines the
number of registers displayed. In the L32 position the
32 registers in levels O and 2 are displayed. Likewise, in
the R32 position the 32 registers in levels 1 and 3 are
displayed. To display all 64 registers, move the switch
to 64.

The following examples and the illustration show how to
locate certain registers within the various levels. Use the
numbers in lines 5 and 6 to help locate the registers in
each level.

Note: These register bytes are displayed vertically.

ROLO= hex 1234
RILO= hex 5786
RFLO = hex 0000
RBL2

The remaining level O registers contain hex EEEE.

ROL1 = hex 2345
RFL1 = hex FEDC |

The remaining level 1 registers contain hex DDDD.
ROL2 = hex S9ABC n
The remaining level 2 registers contain hex CCCC.

ROL3 = hex BCBC
RFL3 = hex FFFF

The remaining level 3 registers contain hex BBBB.

Register

Level Use

0 Normal Machine Operation

1 Communication/Serial 1/0 Mode
2 Printer and Tape

3 Keyboard

EEEEEEEEEEEEEEER

Levex
EEEEEEEEEEEEEEEEH

9BCCCCCCCccecceccee

Level 1

Level 3

|
Level 2| | CECCECCCCEoeCeoet
GneB | 001122334455667T6890AA]
Line 6
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Read/Write Storage Size

In this example, the read/write storage size = hex 3FFF

B

The address of the last byte of installed read/write
storage [El is stored in read/write storage halfword hex

Altering Storage Size

To alter the storage size to a value less than the
available storage size of the machine:

1. Hold the CMD key down and press the HOLD key.

00A8. Read/write storage size is measured each time 2. Hold the CMD key down and press the - (minus)
the bring up program is run and is not valid at hex 00OA8 key.
until checkpoint H is displayed.
3.  Press the A key.
The hexadecimal number read/write storage size
indicates the amount of read/write storage installed. 4.  Enter O0AS8 _ o
Read/write storage size = hex 3FFF-16K (K2, K4) 5.  Enter the storage size you desire. The size entered g
Read/write storage size = hex 7FFF-32K (L2, L4) must be smaller than the available storage size of [
Read/write storage size = hex BFFF—48K (M2, M4) the machine.
Read /write storage size = hex FFFF-64K (N2, N4)
6.  Press the SPACE bar.
All other values for read/write storage size are invalid
unless the PATCH program or serial I/0 microprogram is 7. Hold the CMD key down and press the * (multiply)
loaded. key (for BASIC) or the x (multiply) key (for APL).
8. Enter BE.
9.  Enter 1200 {for BASIC) or 8000 (for APL) and
press EXECUTE.
10. Display the registers. The storage size you entered
will be in storage location 00AS [EJ}
11. Press RESTART to return to the original storage
Read/Write Storage Addressing size of the machine.
008F 00A8
_'0000 010 0020 ’0030
1358EEEEEEEEE EEEEEEEEEEEEEEEOOZ4DDDDI§¥$DDDDDDDDDDDDDDDDDDDDFD
0040 24T6EEEEEEEEEEEEEEEEEEEEEEEEEEOOBSDDDDD DDDDDDDDDDDDDDDDDDDDEC
~PoBCCCCCCCCCCCCQCccCCCCCCCCCCCCCCBBBBBEBE BBBBBHBBBBBBBBBBBBBBFF
0080 ACCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCBBBBBB BEBBBBBBBBBBBBBBBBBBFF
~00112233445566T{|8899AABBCCDDEEFFP011223 5566 TT8899AABBCCDDEEFF
00112233445566THI8899AABBCCDDEEFF0112233FFI5566778899AABBCCDDEEFF
00CO‘POOOOOOOOOOOOOOO0000000000000000 00000000000000Q0000000000000000
0100 00000000000000001000000000000000000000000000000000000000000000000
~0000000000000000000000000000000010000000000000000J0000000000000000
0000000000000000000000000000000000000000000000000000000000000000
01400000000000000000000000000000000000000000000000000000000000000000
0180 00000000000000000000000000000000000000000000000 000000000000000
~000000000000000 0000000000000 00000000000000 OOOOOOOOOOOOO
0000000000000000100000000K30000000§00000000000000000000000000000KX00
000000000000000000000000Q0000000P0000000000000000000000000000000
O{)OOOOOOOOOOOOO 00000000DP0O00000 \00000000000000 0\90000000000000
—01C0 —-01D0 v [ O1E0 —=01F0
0198 O1BD

Service Aids
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PRINT PLOT FORMS MOVEMENT EXERCISER
PROGRAM

The print plot forms movement exerciser program is
used to check the 5103 Printer for forms movement
problems. This program is contained on the print
plot/BASIC or the print plot/APL tape cartridge. The
printout of the program follows:

The program plots two sets of parallel horizontal lines.
These lines are tolerance lines. The program then
alternately plots one dot at a time within each set of
tolerance lines. If the forms movement is working
correctly, the dots should be plotted within the tolerance
lines. After plotting all of the dots, the program then
plots the parallel vertical lines. If the forms movement
is working correctly, these lines should be the same
length as the distance between the top and bottom
horizontal lines; the density of the vertical line should be
consistent.

Use the following procedure to run the print plot
exerciser program:

1.  If in BASIC mode, load the print plot/BASIC
forms movement exerciser program. See Appendix
A. Print Plot/BASIC Forms Movement Exerciser
Program of the IBM 5100 Print Plot/BASIC User’s
Manual, SA21-9265. If in APL mode, load the
print plot/APL program. See Appendix A. Print
Plot/APL Forms Movement Exerciser Program of
the IBM 5100 Print Plot/APL User's Manual,
SA21-9264. The file name is PLOTDIAG.

Watch the resuits on the 5103 Printer. If the dots
are not within the tolerance lines or the vertical
lines are not the correct length or density, use the
Print Plot Error Chart in this section.
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Print Plot Error Chars

No

START

Use
MAP 810

Jamming
or
skewing

Run customer
job using this
chart

Horizontal lines
shifted

Vertical lines
shifted

Do forms emitter
disk adjustment L.
and emitter timing

Notes: Aiso verify:

Print emitter pick-
up, left margin, and
hold down bracket
adjustment check
for binds

1. Platen gear backlash

2. Forms feed stepper motor gear backlash

Cust re-
porting intermit-
tent errors

Yes

Verify all adjust-
ments and use

scope procedure
on forms emitter

Loop
MD1 800

%)
-
w
<]
c
o
it
o

This
customer
job

Run print plot test
using chart then
run MD{ 800

Customer
using continuous
forms

Yes

Rerun test using
only amount of
paper required

Customer
using pin feed
(tractors)

Yes

Remove tractor
assembly and
rerun test

Do the following adjustment:
. Ptaten and paper deflector
. Platen release eccentrics
Platen pressure rolis
Check a frame alignment

. Print head adjustment

. Print head ribbon shield

Omd N~
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Intermittent Failures Troubleshooting
Guide

This guide is a summary of the 5100 diagnostics and a
guide for troubleshooting intermittent failures.

5100 DIAGNOSTIC SUMMARY

The 5100 diagnostics start testing a small area of the
machine and gradually expand to test the complete
system. Each diagnostic tests a specific area and
overlap each other. For example, the ROS diagnostic
tests ROS but, because ROS contains the printer
microinstructions, some printer operations are indirectly
tested. Normally the tests should be run in the
sequence shown on the Diagnostic Summary Chart.
However, in the case of intermittent failures, this
sequence can be altered depending on:

— The information you have concerning the failure.

— Whether or not this is the first call.

- How frequently the failure occurs.

There are three categories of diagnostics:
« Exercisers
« Failure isolation

« Utilities

Exercisers

The diagnostics that fall into the exerciser category are
the bring up and ROS resident programs. These
programs exercise the machine and halt when failures
occur. Now you can use the MAPs to.locate the failure
or, if the failure is intermittent, use the Diagnostic
Summary Chart on the facing page to assist you in
isolating to the failing FRU.

Failure Isolation

The tape resident diagnostics provide failure isolation.
These diagnostics are integrated into the MAPs and are
called MDis. The MDis locate failing FRUs associated
with the printer, the internal tape unit, the 5106 Auxiliary
Tape Unit, and Communications/Serial 1/0 features.
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Utilities

Utilities are contained in the ROS resident diagnostics.
They are used to display and alter read/write storage, to
branch, to copy tape to read/write storage, and to copy
read/write storage to tape. These diagnostics are not
covered in this guide; refer to ROS Resident Programs
and Tests in this section.

DIAGNOSTIC SUMMARY CHART

The Diagnostic Summary Chart shows the diagnostics,
the areas tested, the operating instructions, and the
normal sequence of use. The chart does not show all of
the diagnostic capabilities, just those primarily used for
failure isolation. When reviewing the chart, note how
the diagnostics use the building block concept. That is,
they begin by testing the basic machine functions and
then proceed until they have tested the most
sophisticated functions.

The bring up diagnostic does not loop automatically;
therefore, four of its tests are repeated as ROS resident
diagnostics CMD 2, 3, 4, and 5.

Looping on a MDI allows repetitive testing of a
complete device. Failures during looping cause a branch
to a subsection of the MDI that checks a smaller area of
the device. You can loop on subsections of the MDI to
further isolate the failure. However, it is important to
start with one of the displayed DCP2 options because
these tests are sequence sensitive.



DIAGNOSTIC SUMMARY CHART

( Power On }— ’$<

BRING UP DIAGNOSTICS
Tests Halt Indicator Area Tested
Blank G2, Power, Display
Bus Bit In A F2
Op Code Test A B | F2,G2
R/W Storage A BC E2
Interrupt 1, 2,3 ABCD C2,C4,D2,D4, E2,F2
Device Address A BCDE E2, F2,J2
Bus Out ABCDEF F2
Stuck Key ABCDETFG F2, Keyboard 2
Storage (0600 to end) ABCDETFGH K2 through N4 é
ROS Content and CRC ABCDETFGH! C2,C4,D2, D4, E2 e
ROS Address Read Back ABCDEFGHI J E2 a
Bring Up Complete ABCDEFGHI J K H2, H4
OR
DCP 1 Diagneostic Mode
Load DCP 1 Diagnostic Mode:
— Hold CMD and press HOLD APL/BASIC
— Hold CMD and press - {minus) Normal machine
— Hold CMD and press * or X {multiply) operation
Torun CMD 0,1,2,3,4,0r 5:
— Press C
—~ Hold CMD and press the appropriate test number {0, 1, 2, 3,4, or 5)
— Press EXECUTE
Test Area Tested
CMD 0 — Tape Read Internal tape unit without tape motion
CMD 1 — Tape Read Internal tape unit with tape motion
CMD 2 — Op Code Loop F2,G2
CMD 3 ~ ROS Read CRC Loop C2,C4,D2, D4, E2
CMD 4 — ROS Address Loop E2
CMD 5 — R/W Storage K2 through N4
OR

Y

Load DCP 1 Diagnostic Model as described above.
Run CMD O or 1 as described above.

oCcP2

DCP 2 is now loaded. Select MD1 from the menu via the
instructions on the display.
i ]

Miscellaneous Instructions:

Press ATTN (1 time) = MDI Options

Press ATTN (2 times) = DCP 2 Menu :
Press ATTN (3 times) = DCP 1 Diagnostic Mode
Loop On MDI Instructions = Refer to Loop on

| MD! 800 — Printer — Refer to MDI 800 in this section.| MDI in this section

| MDI1 — 820, Communications and Serial 1/O — Refer to MDi 820 in this sectionv.J

[MDI - 840, Auxiliary Tape Unit — Refer to MDI 840 in this section. |

| MDI — 860, Tape Write, Internal and Auxiliary — Refer to MDI 860 in this section.]
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TROUBLESHOOTING INTERMITTENT FAILURES

How to Use This Guide

Because this is a guide instead of a MAP, you must
make many decisions based on the information available
and the frequency of the failure. The OR circles on the
Failure Isolation Chart in this section indicate that type
of situation.

Recommendations on Failure Information

The following recommendations are given to assist you
in obtaining failure information. Their order of
presentation has no significance.

+ Determine the customer error code if possible. An
error code is normally more factual that the
operator’s failure description. The descriptions of the
customer error codes are in the BASIC Reference
Manual, SA21-9217, Appendix B and in the APL
Reference Manual, SA21-9212, Chapter 11. Refer to
Error Codes in this section for error codes below 100.
Use these error code descriptions to aid you in
deciding which diagnostics or MDIs to run.

+ If the failure appears to be a printer or a tape
problem, record the status byte information. See
Printer Status Bytes Bit Descriptions or Tape Status
Byte Bit Descriptions under Troubleshooting
Intermittent Failures in this section. This information
will help you to isolate the failure and to determine
which MDI to run.
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» Have the customer record as much information as
possible when the failure occurs.

How often does the machine fail?

Does the failure occur during one or many jobs or
programs?

Does the failure occur in BASIC, APL, or both?
Does the failure occur at a particular time, such as
when the machine is first powered up or after it is

warmed up?

Is the system configuration always the same or are
other devices attached when the failure occurs?

» Record any information on the previous items and
record any fixes in the space provided.

Notes



Service Hints

« Try to force the failure when running diagnostics by:
— Vibrating the machine/cards/connections.
— Raising the machine temperature (unpiug the
blower).

CAUTION
Do not exceed 20 minutes.

— Lowering the machine temperature {use a circuit
coolant).

» Machine power must be off when removing the
read/write storage cards (K2 through N2). All other
cards can be removed with power on.

+ You can remove the following cards/devices if they
are not part of the failing operation or when trying to
isolate to a failing operation:

A2 - |/O Driver

B2 - Communications and serial /0

APL cards C2, D2, D4, H4 if the failure is in
BASIC

BASIC card C4 if the failure is in APL
Read/write storage cards above 16K

5103 Printer

1506 Auxiliary Tape Unit

« You can swap either the parts of the tape units
{internal and auxiliary} or the complete tape units
(physically or electrically). To swap electrically, swap
the cable in the Z2 socket of the 5100 A1 board
(228) with the cable in socket B4 of the Auxiliary
Tape Unit (580). The internal tape unit address is
now E40 and the Auxiliary Tape Unit address is E80.

« To loop CMD O:
- Load and run CMD O until the first stop
— Insert diagnostic cartridge
— Hold CMD and press ATTN
— Press A
— Enter: 368C2B04
— Press SPACE bar
- Press A
— Enter. 2B5831B0
— Press SPACE bar
- Enter: BR2BO4
— Press EXECUTE

Tape Status Byte Bit Description — Storage Address
008F

Bit 0—End of Tape (EOT): Indicates that any one of six
holes in the tape (three at the beginning and three at the
end) generated EOT status.

Bit 1—No Device Address E Response: Indicates that
status bit 1 was not active.

Bit 2~-Tape Running: Indicates that the forward or
reverse select magnets were selected.

(5]
‘-
173
[}
c
o
8
[a]

Bit 3—-Cartridge in Place: Indicates that the cartridge in
place switch is active.

Bit 4—Erase On: Indicates that either channel 1 or
channel O erase current was on.

Bit 5—-LED and Erase OK: Indicates that the EOT and
BOT LEDs were conducting and that the erase coils did
not have an open circuit.

Bit 6—File Protected: Indicates that the file protect
switch was made.

Bit 7—No Beginning of Tape (1 = No BOT): Indicates
that none of the top five holes in the tape generated
BOT status.
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Printer Status Bytes Bit Descriptions

Status Byte A (RAL2)

Bit 0-Print Emitter Latch 3: Monitors the printer error
conditions and times the print wire firing.

Bit 1-Print Emitter Latch 2: Monitors the printer error
condition and times the print wire firing.

Bit 2—Print Emitter Latch 1: Monitors the printer error
condition and times the print wire firing.

Bit 3~Wire Check or Not Ready: Signals the adapter
that a print wire magnet was energized for more than
1.6 ms when printing or 3.0 ms when not printing.

Bit 4-Forms Emitter B: Determines when to stop.

Bit 5-Forms Emitter A: Forms movement.

Bit 6-Not End of Forms: Indicates the presence of
forms. This signal is active when forms are within two
inches (50.8 mm) of the print line.

Bit 7~Left Margin: Used as a reference to position the
print head.

Status Byte 8 (RBL2)

Bit 0—Print Motor Latch B (0 = not B): Provides
controls for the print head stepper motor.

Bit 1-Print Motor Latch A (0 = not A): Provides
controls for the print head stepper motor.

Bit 2-Print Emitter Interrupt: Generates an ‘interrupt
request 2’ when print emitters are activated by the
microprogram.

378

Bit 3—Not Ready Interrupt: |s caused by the printer
adapter sensing a not ready condition from the printer.

Bit 4—Forms Motor Latch B (0 = not B): Provides
controls for the forms feed stepper motor.

Bit 5—Forms Motor Latch A (0 = not A): Provides

. controls for the forms feed stepper motor.

Bit 6~Forms Control interrupt: Generates an ‘interrupt
request 2° by changing conditions from the forms
control emitter.

Bit 7— Timer Interrupt: Indicates that the timer
interrupt controls the speed of the print head stepper
motor.



Failure Isolation Chart

For intermittent process
checks, refer 1o page 4-14

Review the Customer
Error Code Descriptions
in BASIC reference

N 0, ix 8, and
APL manual,
Chapter 1110 heip you
determing the possibility
of an operator error,

Review the Customer
Error Code Descriptions

in this section to help

you determine which 1/O
device to test. If in doubt,
st all devices.

©
-
L4
o]
c
o>
2
[}

Review problem with
the operator
.|
Restact soveral
times
Y
N
Run DCP 1,
CMD 2,3,4.5
Use the Bning Up
! ‘.R\ Diagnostic chart in this
\ / section to #id you in
cord i
300 - Tape read
Loop DCP1, CMD O 400 - Bringup
tape resd. For looping 420 - Process check
instructions, refer to Strt MAP 200 500 - Dimlsy
Service Mints. 510 - TV monitor
600 - Keybosrd
700 -~ Power
Now: 810 ~ Printer
MAP organization stways g - Communication, $I0
starts with MAP 200. 00 - ;::.'::"V c;::: ot
OR OR /(;ﬂl /o-n\ :
\l/ 1
of 10 . , 8 Run and loop - J Toop 5 Run and 100 3 o ——te—————
X Run and toop MDI 800 i H
377 0 e S1GTM (printer). Reter 10 MO} {communications and sunitiary 1pe read). linternal and suxitiery 1MDI 890, Reterto |
for forms jame and 800 in this section. S10}. Refer to MO/ Reter 10 MDI 840 in 1 MDI 890 in this section. |
ribbon problems T 820 in this section. this sectio e
- o coaoaw- -.'

Refer to 274 for ac
voltege grounding
checks.
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Language Support Troubleshooting Guide 5100 Termination Problem

Process check and/or haits might be caused by a
BASIC Diagnostic Tools defective printer adapter card in the 5103 printer.

+ List Print —~ Prints the user program {(if a printer is
attached).

» Run Trace, Print - Produces a printed trace of the 5100 5106
steps as they are executed.

» Pause — A pause statement inserted in a program
which allows you to stop execution of the program in
order to look at variables.

5103 or
Terminator

* Run Step - Allows you to step through a customer
program,

When a total system is connected, the termination is
APL Diagnostic Tools done by the printer adapter card in the 5103 printer.
When only the auxiliary drive (5106) is connected, the
termination is done by the terminator assembly attached
to the rear of the 5106. Be sure the terminator is
mounted in the 1/0 connector and not in the storage
location.

+ )FNS - Lists names of user defined functions.
« JVARS - Lists the variables.

* V (user defined function name) [0] ~ Lists the
function.

+ TA (user defined function name) + (step numbers CRT Centering Problem
separated by a space) — Results in a trace of the

specified steps. If you are not able to center the CRT after installing a

new J2 card on an old level machine, check the tub file
for subcards and FBM 55