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Chapter 1

System Overview

NCR PERSONAL COMPUTER HARDWARE
The NCR Personal Computer consists of a main Display
Unit and a Keyboard. The computer is available in
different models, and has a variety of options that
can be added to each model. Expansion boards from
non-NCR ("third party") manufacturers can be used
with the NCR Personal Compter, .as well as expansion
boards offered by NCR.
DISPLAY UNIT
The standard Display Unit consists of the following
parts:
o Cabinet
o Power Supply

o 1 or 2 flexible disk drive(s) or one flexible disk
drive and one hard disk drive

o 12-inch monochrome CRT display or 12-inch color
CRT display

o Processor Board with:
o 8088 Microprocessor
o 256 KB Random Access Memory (RAM)
o 16K Read Only Memory (ROM)
o RS-232-C Serial Interface
o Centronics Parallel Interface (for printer)
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SYSTEM OVERVIEW
o

o

Plug-in board option expansion slots

Fixed disk drive controller plug-in board if

the unit includes a fixed disk.

o Video controller plug-in board. (

A block diagram

of the NCR Personal Computer Hardware

is shown in Figure 1-1.
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Figure

1-1 Hardware Block Diagram

The Main Processor Board and any option boards are
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SYSTEM OVERVIEW

accommodated in an easily removable Card Rack
Assembly, this assembly allows for a maximum of 7
option boards to be added to the system. The shape of
the Card Rack Assembly imposes the following
restrictions on the size of the option boards that
may be installed:

The option boards must conform to the following
dimensions:

3 Boards 334 mm x 107 mm (13.1 in. x 4.2 in.)

3 Boards 296 mm x 107 mm (11.6 in. x 4.2 in.)

1 Board 254 mm x 107 mm (10.0 in. x 4.2 in.)

MODELS

The NCR Personal Computer is available in various
models. The standard internal RAM memory size for all

models is 256KB. The models currently available are:

o A 12~inch monochrome display, 1 flexible disk
drive and 256KB memory

0 A 12-inch monochrome display, 2 flexible disk
drives and 256KB memory

o A 12-inch monochrome display, 1 flexible disk
drive and 1 fixed disk drive, and a 256KB memory

o A 12-inch color display, 1 flexible disk drive
and 256KB memory

o A 12-inch color display with 2 flexible disk
drives and 256KB memory

o A 12-inch color display with 1 flexible disk
drive and a fixed disk drive, and 256KB memory

o A 12-inch color display with Videotex , 1
flexible disk drive and 256KB memory
o A 12-inch color display with Videotex , 2
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SYSTEM OVERVIEW

The

flexible disk drives and 256 KB memory

A 12-inch color display with Videotex, 1 flexible
disk drive and 1 fixed disk drive, and 256KB

memory

Videotex systems are dual purpose systems, to be
used either as a Videotex system,
personal computer. These systems are tailored to meet
individual country requirements,

Bildschirmtext for Germany, Teletel for France,
Prestel for Great Britain.

1-4

WARNING

Disconnect the power cable before removing
the cabinet. Dangerous voltages are present
when working on the computer with the cabi-
net removed.

ONLY TRAINED ENGINEERS AND NCR TRAINED SER-
VICE PERSONNEL SHOULD ATTEMPT TO WORK ON THE
COMPUTER WITH THE CABINET REMOVED AND THE
POWER ON.

It is recommended that the first operation
after removing the cabinet should be to dis-
charge CRT anode voltage.

CAUTION

Electrostatic discharge can cause damage to
some components used in the computer. Where
possible, work in a static free area and use
special wrist-ground straps. Avoid touching
the components and circuit paths, handle
printed circuit boards by their edges. The
construction technique (multi-layer) used on
some PC boards makes the soldering compo-
nents extremely difficult, therefore such
work should only be undertaken by a field
engineer who is experienced in repairing

or as a normal

for example



SYSTEM OVERVIEW
PCBs, and using the special facilities that
are available in NCR workshops.
MODEL NUMBERS
The model number of the NCR PC 4i is shown on the
plate at the back of the unit. The meaning of the
model number is shown below:
3277-XX XX-XX XX
L Language

Voltage/Frequency

Sub Model

Major Model

Class

The NCR model numbers are defined in Figure 1-2.
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SYSTEM OVERVIEW

Class 3277 NCR Class Number
Major Model 11 Monochrome CRT

12 Color CRT

13 Videotext CRT (Color) l
Sub Model 01 Single Flexible Disk Drive

02 Dual Flexible Disk Drives

03 Fixed and Flexible Disk Drives
Voltage/ 71 120 Volts, 50/60 Hz. #)
Frequency 73 220/230/240 Volts, 50/60 Hz.
Language 00 U.S. English

01 International English

02 U.K. English

03 Spanish

05 French

06 German

09 Swedish

10 Danish

11 Norwegian

12 Italian

20 Finnish

Figure 1-2 Model Number Definition

#) The monochrome version is strapped and can be
used in the voltage range of 120/220 to 240 V.
TOOLS
A normal set of hand tool for an electronic engineer
is sufficient to service the computer. You alsoc need

an NCR Alignment Disk.

o For 48 TPI Drives - part no. 603-9009167



SYSTEM OVERVIEW

To enable the execution of the Level 0 Loop Test the
following test adapters are available:

o Turnaround Keyboard Test Adapter 017-0044311

o TurnaroundParallel/Serial Test Adapter 017-0044320

To allow access to the Card Rack Assembly with power
applied, an extension cable can be made locally.
Figure 1-3 provides the information needed to make
the cable.

Parts Required:

Receptacle Connector (Female) 007-2007T711
Receptacle Connector (Male) 007-2007712
Cable 15 Wire, 18 AWG,
Length approx. 7T00mm Local Purchase

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 g

10 10

1" 1"

12 12

13 13

14 14

15 15

Figure 1-3 Extension Cable
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SYSTEM OVERVIEW
ALTERNATE MAIN PROCESSOR BOARD

Since the introduction of the NCR Personal Computer
PC4i a new style Main Processor Board, known as
"Alternate™ Main Processor Board (in this manual
sometimes referred to as "Generice" Main Processor
Board) has been introduced. Much of the information
in this manual applies both to the "Alternate™ Main
Processor Board and to the two Early-type Main
Processor Boards. The "Alternate"™ MPB is used in a
variety of NCR computers. Distinguishing
characteristics of this board are its 8 slots, 2
switech packs, VLSI ICs, RAM location and RAM
accessibility. Computers with such a mainboard
installed are marked with a "G" (which stands for
"Generic") on the PC board rack.



Chapter 2

Basic Troubleshooting

This chapter is intended to help the engineer in
either repairing the system, or bringing it to a
partially operative state so that the diagnostic
diskette may be used for further troubleshooting.
Presented here is a structured sequence of operations
to follow when either the system is unable to run
diagnostics, or the level 0 (power-on) diagnostics
fail (see Fig. 2-1).

Generally faulty systems can be classified into two
types:

o] Non-operative - a system where it is not possible
to load a diagnostic diskette.

o Partially operative - a system with sufficient

working components to allow the loading of a
diagnostic diskette.

LEVEL 0 (POWER-ON) DIAGNOSTICS

The level 0 diagnostics are performed automatically
each time the system is switched on.

These diagnostics check the following:

o] RAM memory (for memory size setting refer to
Chapter 8 "Strapping Information")

o) 8088 CPU (CPU is used to test all the modules)
o 27182 EPROM (containing BIOS)

o) 765 Flex Disk Controller

2-1



BASIC TROUBLESHOOTING

o 8237A DMA controller
o 8253 Timer
o 8259A Programmable Interrupt Controller
o Keyboard Interface
STEP ONE
POWER ON

Power Cords and Switches

1.

2.

2-2

Ensure that the power cord is plugged into the
back of the computer

Ensure that the power cord is plugged into a
properly grounded wall outlet. (Use a lamp that
you know is in working order, and check that the
outlet has power.)

Ensure that the power cords for any currently-
attached external devices (printer, ete.) that
have separate power cords are plugged into
properly grounded wall outlets.

Insert the Service Diagnostic diskette into drive
A, Use a working copy of the original diskette,
Make a back-up copy on another computer, if
necessary, but do not use a diskette that has no
backup. The possibility exists that a problem
could result in the loss of the software.

Turn ON any attached external devices that have
separate power cords and switches (unless the
device installation instructions specified that
the device be turned on after the computer).

Turn ON the computer power. Turn the volume
control and brightness to maximum.
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BASIC TROUBLESHOOTING

Turn ON any currently-attached external devices
that were specified to be turned on after the
processing unit.

Memory Test Messages

1.

In a properly operating system the turn-on
procedure results in the display of Memory Test
on the screen; quickly followed by steps through
the increments of memory installed. An audible
tone or beep is followed by the display of some
introductory messages about the software. Then
the prompt A> (or other) appears along with a
blinking cursor.

The following few steps treat anomalies of that
sequence.

a. If the screen does not display a message, the
tube may not have been warmed up in time. Wait
approx. 30 seconds for the tube to warm up.
Then turn the power OFF and ON for a retry.

2=3



BASIC TROUBLESHOOTING

Powar
On
Power
ot
Go to Service
Disgnostics [2 Power Supply Fail
and Poralisl il CRT Fallure
Port Error Codes i Main Processor
Boerd Failure
Power Oft
Remowe Expaneien p—t
Boerd
Set Switches
To 258K
Go to Service
Disgnostics
snd Parslle!
Port Esror Codes
Power Otf Check
Swritches Cables
AC Power Bosrd
Setting Brightn,
o end Volume
10 Max
Off
Remave Add-Ons
Petipherals
All Connectors
Go to Service
Disgnostics and/
or Parallal P
Error Codes.
Check Power Supply
Power Ot
Plug in
Keyboard
Go to Service
stics Go to Service
end Paralie Light ics end
Part Error Codes On or Peralisi Port
Errar Codes

Power Insert N Disk in
oft Disk Drive
A

Figure 2-1 Troubleshooting Flowchart

b. If there is no display after the tube is warm,
a display failure , a power supply failure, or
main processor failure is suspected. Proceed
to repair or replace as appropriate.

Make a check of the power supply voltage
before disassembling the unit. The MPB
Parallel Port Error Codes can be checked with

2-4



BASIC TROUBLESHOOTING

a turnaround test adapter (refer to "Tools" in
Chapter 1).

If display failure is indicated, then review
and observe the instructions for installation
of the display (refer to Chapter 6
"Removal/Replacement").

The procedure of steps a and b should result in a
display Memory Test. The installed amount of
memory should be indicated by steps in increments
of 64KB each.

If the correct amount of memory is not indicated,
turn the power OFF and check the switch settings
(see Chapter 8 "Strapping Information") for the
correct positions.

Use the Service Diagnostics.
NOTE

The Power-ON diagnostics routines issue a
set of codes (see Table 3-1 Error Codes,
Chapter 3) to the parallel port which are
applicable to the MPB. By plugging the test
adapter (see "Tools" Chapter 1) or an
oscilloscope to this port, these codes can
be observed. This is of particular value if
the video display is not working.

If Step 2 indicated that the correct amount of
memory has been tested, a tone or beep is heard.
The test procedure is cycling through the
complete number of increments. A successful test
is indicated by a screen message.

a.) If no beep is heard, proceed to step 6.

b.) If a Keyboard Error message is displayed, go
to Check for Keyboard, Step 1.



BASIC TROUBLESHOOTING

c.) If a Memory Error is displayed, go to check
for Diagnostics Errors, Step 1.

If this was the first attempt to power up, go to
"After First Attempt", Step 1.

If this was the second attempt to power up, go to
"After Second Attempt", Step 1.

If this procedure fails to locate the problem
after the third attempt, then disassemble the
computer and check the power supply (see Chapter
6 "Removal/Replacement"). If there is no problem
with the power supply, then the MPB is faulty.
Replace MPB.

After First Attempt

1.

Turn OFF the power switches for any external
devices (printer ete.).

Turn OFF the computer power switch.

Unplug the computer power cord, and any external’
device power cord, from the wall outlet.

Unplug the power cord from the back of the
computer,

Remove any adapter board that interferes with

access to the MPB configuration switch blocks SW1
and SWA. Refer to the instructions for
installation and removal.

Check all configuration switch settings (refer to
Chapter 8 "Strapping Information™)

Check the attachment and condition of all cables.
Check the AC power source . (Use a lamp that you

know is in working order, and check that the
outlet has power).



10.

11.

12.

13-

BASIC TROUBLESHOOTING

Check the AC slow-blow power fuse, located in the
power supply. For the available versions the
following fuses have been inserted:

Monochrome: 3 A

Color: 6.3 A
Videotex: 4 A

Ensure that the adapter boards edge connectors
are correctly seated in the MPB board connector
slots.

Turn the display brightness and the computer
volume control knobs fully clockwise to their
maximum settings.

Replace any adapter board removed.

Turn on the computer again.

After Second Attempt

1.

2.

Turn OFF power and unplug power cords.

Take out all expansion adapter boards for any
features which had been added to the original
basic machine.

Refer to Chapter 6 "Removal/Replacement" for
instructions on removing the cabinet from the
computer and on removing each pertinent adapter
board.

The adapter boards that remain will be:

a. The monochrome or color/graphics display
adapter board.

b. The fixed disk drive controller board, if the
computer has a fixed disk.

Disconnect each printer or other peripheral
device which is connected to either the parallel
or serial port connector on the rear of the
computer.

2=7



BASIC TROUBLESHOOTING

b,

Take out any adapter board which interferes with
access to the MPB configuration switches (see
Chapter 8 "Strapping Information").

Set the configuration switches for the minimum
256 KB memory size (Refer to Chapter 8 for proper
switch settings).

NOTE

If any device is disconnected from the MPB
serial port in step above, the serial port
switches (see Chapter 8) must be changed to
show the port disabled.

Check all internal and external connectors that
are visible and reachable for the devices that
remain installed on the computer. Ensure that the
connections are tight and proper.

Replace the monochrome adapter card, if it was
removed in Step 4, Follow the instructions for
installing boards in Chapter 6
"Removal/Replacement®,

Turn ON the computer again.
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POWER SUPPLY

Since without a correctly functioning power supply no
part of the system can function, therefore it should
always be one of the first areas to be checked.

The power supply is a sub-assembly of the CRT
assembly. Fig.2-2 shows the power supply connections.
Three versions of the power supply are used:

o for systems with a monochrome CRT

o for systems with a color CRT

o for systems with a Videotex

All power supply components are located on the power
supply PBC. Except for replacing the fuse (F1) the
power supply is not considered field repairable,
however, some checks should be made before replacing

the power supply.

Use a meter to monitor the +5V, =5V,+12V and =-12V.
These may be checked at the following points:

Connector Ji Pin 10 +5 Volts
Pin 1 -5 Volts
Pin 12 +12 Volts
Pin 4 =12 Volts
Pin 2 Ground

The flow-chart, Figure 2-3, and 2-4 will help to
eliminate possible failures.
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J/P
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OWER SUPPLY

Ground
+85V DC

Ground
Power Good (Open)
+12V
+5V
+5V
+5V
+5V
Ground
Ground
Ground
=12V
Ground
Ground
-5V

Ground
+12V
+5V
Ground

from the switch
N.C.
Line

Line
removed and keyed
Neutral

Connector
CRT Supply

Connector

Main
Processor
Board

Connector
Disk Drives

Connector
Power Switch

Connector
Power Input

Figure 2-2 Power Supply Connections
(Monochrome systems) (1 of 2)
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J/P -

| 1

J/p -

[

J/P -

L1

J/P
2 -

J/P -

POWER SUPPLY

2 Ground Connector

1 +85V DC CRT Supply
14 Ground
13 Power Good (Open)

12 +12V

11 +5V

10 +5V

9 +5V Connector

8 +5V

7 Ground

6 Ground Main

5 Ground Processor

4 12V Board

3 Ground

2 Ground

1 =5V

4 Ground

3 +12V Connector

2 +5V Disk Drives
1 Ground

3 from the switch Connector

2 N.C. Power Switch
1 Line

3 Line

2 removed and keyed Connector

1 Neutral Power Input

Figure 2=2

Power Supply Connections
(Color Systems) (2 of 2)
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Is Line Filter (FL1) O.K. ? No

Yes Replacs Line Filter
Is Fusa (F1) O.K. ? No

Yes Replace Fuse
Disconnect Connector J/P 5
(To Disk Drives)
Power Supply O.K. ? xms

No Possible Problem on

Disk Drives

Disconnect Connector J/P4
{To Main Processor Board )
Power Supply 0.K. ? Yo

No Possible Problem on

Main Processor Board
or Keyboard

Replace Power Supply

Figure 2-3 Troubleshooting Flow Chart PS (1 of 5)%

®# This troubleshooting flow chart applies to the
Power Supply 008-0072344 (Color).

2-12



BASIC TROUBLESHOOTING

No Output
i
! Yes
!
Is AC No Set AC
Input >Input
normal ? normal
I
| Yes
!
Is SW No Turn
turned >Switch
on ? on
|
1 Yes
1
Is output No Connect
connactor >output
plugged ? connectaor
!
! Yes
!
Is Fuse No Change
normal ? >Fuse —>Is Out-
[ put nor—
! Yes mal?
1 ! No
1 Yes l
1< Fuse <— Is fuse
| Change opened ?
| {———et |
| 1 No !
! * +
!
Is R902 Change Does
burnt >RO02 +—>Rel ay
out? Yes ! turn on ?
! Yes 1 I
! | I No
Is THI01 >Solder up———+ !
opened THI01 Check
+B Circuit
Figure 2-3 Troubleshooting Flow Chart PS {2 of 5]

2-13



BASIC TROUBLESHOOTING

No 5V Output
!
Is No
Load
normal?
|
I Yes
1
Has
overvol tage
protective Yes
circuit
started?
I
I No
1
Has
avercurrent
protective Yes
circuit
started?
!
! No
1
Are
R101 & R102
burnt out?
|
! No
{
Is Yes
R114 burnt
out?
I No

Yes

Adjust
output
>voltage

>Set load Output to be broken at
to be both no-load and over—
normal Load
Turn VR151 Has
counterclock—- output
>wiss to futl been
capacity noticed?
I
I No
!
!
Check Check
overcurrent overvol tage
>protective protective
circuit circuit
Replace Is
>R101 & R102 >output
normal ?
| No
+
Is
>Replace >output
R114 normal ?
No 1

4

1<
!
1<

T

o — - =t

!
IC101
to be

replaced

Figure 2-3 Troubleshooting Flow Chart PS (3 of 5)
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|
Is
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Set Load *: Output to be broken at

Load
normal ?
|

I Yes

!
Has

No

overvoltage Yes

protective

circuit started?

!
! No
|
Has
overcurrent
protective
circuit
started?
|
I No
|
Are
R201 & R202
burnt out?
|
! No
I
|
Is
R214 burnt

Yes

Yes

Yes

out?
1
| No
1<

>to be both no Lload and
normal * overload
Turn VR521 Has Ad-
counterclock- output Yes just
>wise to full been >out—
capacity noticed? put
! vol-
1 tage
1
!
Check Check
>overcurrent overvol tage
protective protective
circuit circuit
Replace Is
>R201 & R202 ———> Output
normal?
f
I
e
!
!
Replace |
>R214 —> Is !
Output |
No normal? l
|

-+

1<

T

!

!
IC201
To be
replaced

Figure 2-3 Troubleshooting Flow Chart PS (4 Of 5]}
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No +85 Output
!

Is
Output No Set Load
normal? >to be normal
1
I Yes
I
Is Yes Replace Is
D352 short-— >D352 >output
circuited normal ?
1 1
I No I No
I |
Is Yeas Replace Is
R311 burnt >R311 R352 short—
out? circuited —+
! ? |
I No ! 1
! I Yes |
Are No Replace Replace 1
D301-304 >D301-304 D352 >1
normal ? 1
| l
I Yes !
1 1
! 1
Is Yes Is !
R306 burnt >Replace > Output I
out? R306 normal? |
| Yes | l
1< Replace + ! !
1 R306 ! Is 1
| +—— R306 burnt |
! out? |
| ] |
] No 1 1
1< 4 |
1< +
|
IC301 to

be replaced
Figure 2-3 Troubleshooting Flow Chart PS {5 of 5]
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Peripherals

Remove all peripherals that may be attached to the
NCR Personal Computer, and their interface PC boards.
If necessary, reset the configuration switches on the
Main Processor Board to match the downgraded system
configuration.

The pertinent switch configurations are shown in
Chapter 8 "Strapping Information".

If the Level 0 Diagnostics now run correctly then
replace the PC boards and reconnect the peripherals
one at a time. Rerun the Level 0 Diagnostics after
replacing each PC board, and after reconnecting each
peripheral to determine which part of the system is
causing the trouble.

CHECK KEYBOARD

1. Check that the keyboard cable is properly plugged
into the 5-pin connector on the back of the MPB.
If it is, use either of the diskette-based sets of
diagnostic routines to check the keyboard.

If the keyboard is not properly plugged in, go to
Step 2.

2. Turn OFF the power as detailed in "After First
Attempt™".

3. Plug the keyboard cable connector into the
keyboard connector on the MPB,

4, Turn ON the computer again.

CHECK FOR DIAGNOSTICS ERRORS

1. Check the display screen to see whether the power-
on diagnostics routines have detected and
indicated the presence of any memory error.

a. If no memory error message is displayed, but there

is an interrupt failure message, go to step 2.
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b.

C.

If any other errors are indicated, go to step 2.

If the computer has been reconfigured for the
purpose of troubleshooting, it is necessary to
restore the machine step by step to full
configuration, retesting at each incremental!
buildup to determine whether the addition of any
specific component causes any malfunction.

The computer has been reconfigured if any of the
following steps were performed:

1. Configuration switch settings were changed as
a result of the check in step 6 of "After the
First Attempt".

2. Expansion adapter boards were removed in step
2 "After Second Attempt™.

3. Parallel or serial port devices were
disconnected in step 3 of After Second
Attempt.

4y, Configuration switches were changed to
restrict the memory test to the minimum 256KB
in step 5 of "After Second Attempt™.

If the computer was reconfigured, and has not
yet been restored and retested at full
configuration, go to step 1 in the Restore Full
Configuration section.

If the computer was not reconfigured, or has been
restored step by step to full configuration and
retested, go to step 3.

2. If the message "Interrupt Failure" is
displayed, a MPB failure is indicated. See
NService Diagnostics" to continue diagnosing |
the condition.

3. If the message Error in "Expansion Memory" is
displayed on the screen, hardware parity must
be checked by removing the expansion memory
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board testing each increment separately.

4, If the message"Error in Base Memory" is
displayed, an error in lower 128 RAM is
indicated. This RAM is soldered into the main
processor board; therefore, the board should be
replaced to assure the problem has been
corrected.

5. If the error message "1701® is displayed on
screen an error in the fixed disk is indicated.
This may be due to: fixed disk not connected,
device defective, fixed disk controller
defective or no power to device.

6. If the computer now appears to be operating
properly in all respects at full configuration
(the power-on diagnostics have displayed no
error, the operating system is booted from the
diskette, and the system prompt, A> (or other),
is displayed), the procedure to recover from a
nonoperative condition has been completed
successfully.

T. If the computer is still not functioning
properly, use either of the diskette-based sets
of diagnostic routines to attempt
identif'ication of the problem.

RESTORE FULL CONFIGURATION

TEST TOTAL MEMORY

1.

If the configuration switches indicating the
amount of memory were set to the minimum 256 KB,
raise the setting in minimum KB increments until
the actual total amount of memory installed in
this computer is indicated. Retest after each
incremental setting to determine whether any
problem exists with any specific bank of memory.

If the amount of memory indicated on the screen
as tested is less than the total amount
installed, go to step 2.
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If all memory installed in the computer has been
sucessfully tested, go to Test CRT And Disk
Drives.

Increase the amount of memory indicated by the
configuration switches by minimum increments and
retest by performing the following sequence of
actions:

a. Turn OFF the power,

b. Take out any adapter board which interferes
with access to the MPB configuration
switches.

c. Set the configuration switches to indicate
the next higher increment of memory (see

Chapter 8 for proper switch settings).

d. Replace the adapter board, if removed for
access to the switches.

e. Turn ON the computer again.

TEST CRT AND DISK DRIVES

1'

Observe whether any characters and/or the cursor
are displayed on the screen. If they are not, use
either of the diskette-based sets of diagnostic
routines to attempt identification of the
problem.

If the cursor and/or characters (other than a
diagnostic error message) are displayed, go to
Step 2.

If a fixed disk drive unit is installed, and
currently attached (it might have been
temporarily disconnected for an earlier test),
listen for the whirring noise that the drive
makes when it is rotating. The drive should be
rotating all the time the processing unit is
turned on.

2-20



BASIC TROUBLESHOOTING

If the fixed disk drive, installed and attached,
is not active and running as it should be, check
the fixed disk controller board switches to see
if they are set correctly (see Chapter 8 for
proper switch setting).

If the switch settings are correct, use either of
the diskette-based sets of diagnostic routines to
attempt identification of problem.

Disconnect the fixed disk if it is not operating
properly. When all of the connections and switch
settings are correct, proceed to step 3.

If no fixed disk drive is installed and attached,
or if the drive is active and running properly ,
proceed to step 3.

Check whether a diskette was inserted in disk
drive A, with the drive access lever turned to
enable the drive, prior to the start of the
current test pass. If so, observe whether the
drive active light is on.

If the drive is loaded and active, proceed to
step 5. If no diskette is in the drive, or if the
drive or the drive active is not on, proceed to
step 4.

Restart the test with the disk drive properly
loaded by the following steps:

a. Turn the computer power switch OFF

b. Insert a backup copy of an NCR-DOS (or other)
operating system diskette into drive A. The
problem being diagnosed could destroy data on
a diskette, so be sure to use a back-up

copy.

¢. Turn the drive lever clockwise to enable the
drive.

d. Turn ON the computer again.
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5.

Observe whether any indication of a problem
exists, e.g. an error message on the screen or
some other indication of error. At the conclusion
of the power-on diagnostics, the operating system
should be booted into the computer and the
system prompt A> (or other) should be displayed.

If any problem is visible, or if the operating
system is not properly booted in, proceed to step
6 to retry the process with the backup diskette.

If everything appears to be working properly,
continue the process of restoring the machine to
full configuration.

If this step has previously been performed (that
is, the backup diskette has already been used),
use either of the diskette-based sets of
diagnostic routines to attempt identification of
the problem.

If this step has not been done yet and a backup
copy of the operating system diskette (or a
diskette for a different operating system) is
available, do the following:

a. Turn OFF the computer power switch.

b. Insert the backup (or alternate) operating
system diskette into Drive A.

¢. Turn the drive lever clockwise to enable the
drive.

d. Turn ON the computer again.

REINSTALLING THE EXPANSION ADADPTER BOARDS AND
PERIPHERALS

To return the computer to full configuration step by
step, reinstall one at a time the expansion adapter
boards and peripherals removed or disconnected in
tests. This procedure will isolate any problem which
exists to one adapter board or peripheral device.
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The technique requires reiteration of this and other
steps as many times as there are expansion adapter
cards or port-connected peripherals.

If some action taken during the procedure, such as
making connections secure or correcting configuration
switch settings, has cleared up the problem(s) which
required this effort, the steps of the Check For
Diagnostics Errors section will have completed the
troubleshooting procedure.

A recommended Sequence for re-installing expansion
adapter cards and/or peripheral devices is:

1. Memory Expander Board - If it was not re-
installed in the memory test, follow the
instructions in Test Total Memory for accessing
the additional memory in 64 KB increments.

2. Flexible Disk Drive Expander Kit.

3. Fixed Disk Drive adapter board and connections to
the drive(s).

4, Printer connected to the parallel port.

5. Printer or other device connected to the serial
port - Note that this requires changing of the
configuration switch settings to show the serial
port enabled as COM1.

6. Asynchronous Communications Adapter Board and
attached peripheral(s).

T. Any other expansion adapter board.

When re-installing an expansion adapter card or port-
connected peripheral, follow the procedures outlined
in the Chapter 6 "Removal/Replacement®™ of this
manual.

If the configuration switches must be changed, see
Chapter 8 "Strapping Information" for proper switch
settings. Refer to the instructions in the Chapter 6
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"Removal/Replacement® for removing and replacing
boards, if necessary, for access to switches.

Then turn ON the computer again.

2-24



Chapter 3
Level 0 Diagnostics

This chapter details the tests that are performed
during the execution of the automatic power-on
diagnostic routines that are contained in the ROM of
the NCR Personal Computer. These diagnostics are
initiated before any other activity is attempted each
time the computer is turned on.

Normal messages and error messages which may be
displayed on the screen are shown. Error codes which
are issued via the Main Processor Board (MPB)
parallel port are also listed. These error codes are
shown if the screen error messages are not displayed
because of malfunction.

The action to take for each specific error condition
is suggested.

It is recommended to log all tests that are running
as soon as the computer is switched on.

MEMORY TEST

Each time the power is turned on, the ROM program
performs a self-diagnosis that includes a check of
the Dynamic Random Access Memory (DRAM) resident on
the MPB and on the memory expansion board if present.
Other MPB components and the keyboard are also
tested. The following occurrences are normal:

1. A whirring motor noise from the disk drive is
heard.

2. A blinking cursor appears on the screen.

3. The memory test is conducted in 64 KB
increments.
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In normal operation, the upper boundary of the bank
of memory tested is displayed in the upper left-hand
corner of the screen; at successful completion of the
test of each bank, the following screens appear:

( MEMORY TEST )
64K
(" mEMORY TEST )
128 K
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MEMORY TEST

192K

+See Note Following

7

MEMORY TEST
256K

.See Note Pollowing
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NOTE

Memory banks on the "Alternate"™ MPB
higher than 256KB are tested, and their
upper boundaries displayed, only if the
configuration switches (switch 1 and 2 of
switch block A, SWA, on the MPB are set
to indicate that a higher total amount of
memory (640 KB) is present. The memory
diagnostic routine tests up to the size
set in the switches.

The early-type MPB contains one switch
block including 8 switches 2 of them are
for memory setting. The maximum size of
memory to be set are 256 KB,

If a Main Processor Board error is found or a
software memory error is identified in the first
64KB, the processor is looping in this test routine.
If this occurs, refer to chapter 2 "Basic
Troubleshooting™ of this manual and follow the
procedures detailed there.

If a software memory error is found above 64KB, the
message MEMORY ERROR is displayed and the memory
size in the diagnostic routine work area is set to
the size of the error-free amount of RAM (to the
nearest increment) and the next test in the
diagnostic routines is started.

As soon as the processor is in the Level 0 Loop mode
it does not continue the test run, but enters HOLD.
If a Parity Error occurs in the first 64KB only one
error message is issued as an LED code on the
parallel port. An error occurring in the memory area
of 6U4KB to 640KB is issued as an error message in the
form of an LED code and additionally it is displayed
on the screen (e.g. PARITY ERROR MAIN BOARD). The
same message appears if the Level 0 Loop is run on
the Memory Extension Board (PARITY ERROR EXTENSION
BOARD) .
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OTHER MPB TESTS
Other MPB components are tested. These include:

©o The 8088 Central Processing Unit (CPU) IC.

o The 2764 Erasable-Programmable Read-Only Memory
(EPROM) IC. This IC contains the Basic I/0 System
(BIOS). BIOS has two major sets of components: the
power-on diagnostics/initialization routines; and
the device handling routines. Since this is a ROM
IC, testing cannot include writing to the IC. The
test, therefore, consists of reading the IC,
calculating a checksum, and comparing the checksum
with that recorded on the IC when it was
programmed.

o The 8237A Direct Memory Access (DMA) Controller.
o The 8253 Timer.

o The 8259 Programmable Interrupt Controller.

KEYBOARD TEST

The keyboard interface is tested to verify that a
keyboard which can communicate with the processor is
attached.

The speaker in the computer ( on the MPB) should
sound a single audible tone ("beep") to indicate
successful conclusion of the keyboard test and start
of the initialization and booting phase.

If no beep is heard, refer to chapter 2 "Basic
Troubleshooting®™ and follow the procedures given.

INITIALIZATION AND LOADING

If all the above tests have been successfully
completed, a beep and the message LOADING appears to
signify the initialization portion of the power-on
routines is begun. The initialization includes:
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o Zeroing of DRAM memory

o Setting up in DRAM memory the tables and control
information (flags, vectors) needed by the
operating system.

(o} Loading and (booting) the operative system from

- the diskette in drive A (normally) and

transferring control to the operating system
coding.

At the conclusion of the initialization and loading
process, the operative system should display the
system prompt A>. The computer is now ready to run
any application or other software.

NOTE

The message DISK ERROR, INSERT SYSTEM DISK
AND PRESS ANY KEY TO TRY AGAIN is
displayed if the boot disk is missing or
improperly formatted.

ERROR RETURNS

If no activity (disk drive motor noise, blinking
cursor, memory test) occurs after the computer and
the peripherals are turned on, try the following:

1. Turn OFF the power switch.

2. Check that your wall outlet is working properly
(use a lamp that you know works).

3. Turn ON the computer again.

y, If the test is still not successful, turn to
chapter 2 "Basic Troubleshooting" of this

manual and follow the procedures detailed
there.

If an audible tone ("beep") is heard after the memory

test, and the system prompt is not displayed (or if
the message KEYBOARD ERROR is displayed), go to the

3-6



LEVEL 0 DIAGNOSTICS

"Check Keyboard" section of chapter 2 "Basic
Troubleshooting”.

PARALLEL PORT ERROR CODES

The power-on diagnostics/initialization routines also
issue a set of two character hexadecimal codes to the
MPB parallel port. These enable a technician to
attach the Parallel/Serial Test Adapter (see "Tools",
Chapter 1) and/or an oscilloscope to the parallel
port and display these codes to obtain an indication
of hardware problems and status. This technique is
quite valuable when, for any reason, the programs are
unable to display messages on the screen.

LEVEL 0 LOOP TESTS ON GENERIC PROCESSOR BOARD

After turning on the computer its hardware is tested
in a sequence of test routines before booting the
operative system. There exist two groups of tests,
the first group is always run, whereas the second
group is only executed when Level 0 Loop has been
selected. After completion the test sequence is
concluded by the booting procedure, if no Level 0
Loop mode has been chosen.

With the Keyboard Adapter (See "Tools"™, Chapter 1)
plugged or the disk drives disconnected from the MPB
the Level 0 Loop Diagnostics are selected. The
Parallel/Serial Test Adapter (see "Tools", Chapter 1)
is provided with 8 LEDs on which error messages are
issued as error codes (see Fig. 1-3 "Table of Error
Messages" Before selecting the Level 0 Loop Mode the
jumpers 3 and 4 of the SWA switch block on the
"Alternate™ MPB have to be in ON position and the
Parallel/Serial has to be plugged into the respective
receptacle.

As soon as the Level 0 Loop Diagnostics encounters an
error while running the test, the test procedure is
repeated and the respective error message is issued
on the LEDs or displayed and/or on screen.
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Error Test Description Screen Notes Corrective
Codes Message Actions
76543210
0000000X 8088 Register Test US Processor Replace UB
is entering or MPB
HOLD
000000XX EPROM Checksum Test U14 See Note #1 Replece U14
000000X0 System I/0 Test MPB See Note #1 Replace MPB
00X0000X DMA Controller Test U31 See ﬁota #1 Replace U31
00X000XX Timer O See Note #1
00000X0X Timer 1 u3o See Note #1 Replace U30
or MPB
00000XX0 Timer 2 Sees Note#1
0000DXXX Start Memory No test,
Ref resh no actions
00XX0000 Scan for TOP No test,
OF MEMORY no actions
00XXOX0X RAM Test 00-64KB See Note #1 Replace
RAMs in the
resp.memory
bank
0OXOXXOX Parity Error 00-64K Processor Replace U59
is entering
HOLD
Fig. 3-1 Error Messages *) on Screen and LEDs {1 of 6]

*] For PC4i with "Alternate" MPB installed only.
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Error Test Description Screen Notes Corrective
Codes Message Action
76543210
0000XOX0 Interrupt Test INTERRUPT See Note #1  Replace U25
FAILURE
0OXDOXOX Wait for unex— INTERRUPT See Note #1 Replace U25
pected Interrupt FAILURE
0OX0XXa Wait for ex— INTERRUPT See Note #1 Replace U25
pected Interrupt FAILURE
0DXOXX0D RAM Test MEMORY See Note #2 Replace RAM
64-128KB TEST 64KB acc. to me-
mory confi-
guration
and error
message or
DDXDOXX  128-196KB 128KB " "o#2 " "
0@OX000 196—-256KB 196KB v "og2 " "
0DOX0OX 256-320KB 256KB " "o#2 - "
0OXOX0 320-384KB 320KB " vog2 " w
DDOXXOXX 384—-448KB 384KB " "o#2 " "
ODOXKX00 448-512XB 448KB " "2 " "
0DOOXXOX 512-576KB 512KB " " o#2 " "
0DOCOXX0 576-640KB 576KB " o2 " "
OX@OXO Parity Test PARITY Processor Replace UBB
ERROR ON is enter- uz7,uUB6 or
MAIN ing HOLD MPB
PROCESSOR
BOARD

Fig. 3-1 Error Messages on Screen and LEDs (2 of 6]
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Error Test Description Screen Notes Corrective
Codes Message Action
76543210
0OXOXXXX Parity Test PARITY Processor Replace
ERROR ON is enter— Expansion
EXPANSION ing HOLD Board
BOARD
XX00000 Clear RAM/Setup No test,
temporary/Stack N0 COPr.
for Boot action
0XX00000 Flex Disk Con— FLOPPY DISK uas Replace U46
troller Farady CONTROLLER
ic FAILURE
MOOXXOX0 Serial Control— SERIAL I/0O Switch 3 on Replace U1
Ler Test TROLLER SWA must be or MPB
FAILURE ON. This
test is only
run in the
Level O
Loop mode.
See Note #1
DOOXOXX Serial Port SERIAL Switch on Replace
Test PORT SWA must be MPB
FAILURE ON.This
test is

only run in the Level O
Loop mode. See Notel#

Fig. 3-1 Error Messages on Screen and LEDs (3 of B)
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Error Test Description Screen Notes Carrective
Codes Message Action
76543210
DOOOXXD0 Paraltel Port PRINTER Switch 4 Replace MPB
Test PORT on SWA must
FAILURE be ON
This test is
run in the
Level O
Loop mode.
Processor
is enter—
ing HOLD.
0X00000X Keyboard Test KEYBOARD In the Replace MPB
ERROR Level O or keyboard
Loop mode
the key-
board
connector
or test
adapter
must be
plugged.
Otherwise
test run
is continued
00X00000 Displey Loading LOADING No Test
0X0X0000 Set Interrupt No Test
Controller
OOXX00X0 Configure Parallel Not Test
Ports
DOX00XX Configure Parallsl No Test
Ports
Fig. 8-1 Error Messages on Screen and LEDs (4 of B)
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Error Test Description Screen Notes Corrective
Codes Message Action
76543210
XXX0000X Enable Parity No Test
POXOXX0 Configure No Test
Keyboard
OXX000X0 Configure Disk No Test
XXX000X0 Configure Game No Test
Card
OXXOXOX Determine if SWITCH us Replace US
Coprocessor is SETTING or MPB
present COPROCESSOR,
BUT INDICATES
NO COPROCESSOR 1S DETECTED
DOXKOX00 Initialize ROM
Drives
(including fixed disk)
XOX00OXX Hipo Test (XP) EXTRA In Level O Replace
PERFORMANCE Loop pro— MPB
OPTION IS cessor re—

NON-FUNCTIONAL mains in
this test;
otherwise

the following
tests are run.

DX0OX00 Set up Drives

ADVANCED This mes—
QUAD FLEX sage is
DISK CON- displayed
TROLLER CARD only with
INSTALLED this con—
troller
installed

Not Test

3-12
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Error Test Description Screen Notes Corrective
Codes Message Action
76543210
XXXX0OX0 Boot DISK ERROR, This mes-
INSERT sage is
SYSTEM DISK displayed
AND PRESS if startup
TO TRY AGAIN was tried
with a
non—system
disk or no
disk pre—
sent.

Fig. 3-1 Error Messages on Screen and LEDs (6 of B]

Note #1 Processor is looping in the respective test

Note #2 The following format is additionally displayed on
the screen:

MEMORY ERROR
ADDRESS = X000 32000
EXPECTED =)00(
ACTUAL = X00X

The error codes shown in Fig. 3-1 are valid for the
ROM BIOS 3.5 (150-0002348) only.

This ROM BIOS can also be contained in the early-type
MPB.
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ERROR MESSAGES OF THE EARLIER-TYPE MPB #*
If a ROM.BIO 2.3 version 017-00xxxxx is concerned
the Level 0 Loop mode is running when:
1. S1 on switch block is in ON position
(refer to Chapter 8 "Strapping Information")
2. Fixed disk controller is disconnected

Error Test Description Screen Message Notes
Code**
76543210
X0OX0XOX0 8088 Register Processor
Test entering
HOLD
XOXX000X EPROM Checksum Processor
Test entering
HOLD
XOoxXX00X0 DMA Controller Processor
Test entering
HOLD
XOXX0oXX 8253 Timer Test Processor
entering
HOLD
XOXX0X00 RAM Test Processor
00 - 64KB entering
HOLD
64 - 640KB MEMORY TEST and/or Firmware
MEMORY ERROR not halted
XOXX0X00 Parity Error ERROR IN BASE Processor
MEMORY or entering
ERROR ON EXPANSION HOLD
BOARD

Figure 3-2 Error Codes on LEDs and Screen (1 Of 2]

* Early-type Main Processor Board (017-0044046)
% on the LEDs of the Test Adapter (Chapter 1 "Tools"]
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Error Test Descriptioon Screen Message Note

Code

76543210

XOXOXOX Interrupt INTERRUPT FAILURE Processor

Controller Test entering

HOLD

XOXOX0X Keyboard Test KEYBOARD ERROR Firmware
not hal ted

XXXO0X0X Display of Load LOADING No test

XOOX0XX Configuration for No test

Parallel Port

None Fixed Disk Test 1701 Fixed Disk
Error in Fixed not
Disk connected,
device de-
fective,
controller
defective

Fig. 3-2 Error Codes on LEDs and Screens (2 of 2)

SUGGESTED ACTION

For some of the error conditions which can occur
during the automatic running of the power-on
diagnostics routines, the indication has been given
in this chapter to go to the Troubleshooting
Nonoperative Generic Systems chapter of this manual.

This tactic is generally appropriate when the problem
appears to be in the RAM memory, or if the problem
may be in any component added to the original main
computer either by addition of an expansion adapter
card or by plugging a cable into either the parallel
port or the serial port on the MPB.
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The Troubleshooting Nonoperative generic systems
chapter gives detailed instructions for removing add-
on memory and/or other devices to return the computer
to the original status, then for restoring the
machine to full configuration one step at a time.
This procedure can isolate problems to a specific
device.

Where the problem is indicated to be in one of the
key MPB ICs (Processor, EPROM, DMA controller, Timer,
Interrupt controller), the procedures in the
Troubleshooting Nonoperative Generic Systems chapter
are not likely to help.

Rerun the power-on process from completely OFF as
described in this chapter two or three additional
times to ensure that the error indication is "hard",
i.e.,, it consistently repeats the identical message,
code, etc.

When a problem appears to be definitely located in
one of thge pluggable MPB ICs the next step is
disassemble the unit by removing the cabinet as shown
in the Removal/Replacement chapter of this manual.
Read and heed all warnings and cautions in that
chapter before working on the computer with the
cabinet removed.

In some cases, more positive seating of the IC can be
accomplished either by gently but firmly pushing on
it (discharge static first by touching a finger to
the frame or to a board support standoff) or by very
carefully removing the IC concerned, inspecting and,
if necessary , straightening the pins, and
reinserting the IC in its socket. After reassembling
the cabinet, retry the power-on procedure.

NOTE

When handling ICs on boards observe ESD
Precautions. Wrist straps (with 1Megohm
resistor) are required when handling any
unprotected IC or PCB or when working on
equipment without cabinetry.
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If the attempt to improve the IC seating does not
help, or if a hard error is indicated in a soldered-
in IC (Timer, Interrupt Controller), the MPB must be
removed from the computer and either replaced or
repaired.

Follow the instructions in the "Cabinet"™ and "MPB"
sections of Chapter 6 "Removal/Replacement®. When the
MPB has been removed, it can be taken to an NCR
service facility or NCR-authorized dealer for repair
or replacement.

(Repair of the MPB can be successfully done only by a
well-trained field engineer or technician, since it
involves unsoldering the defective component from a
multi-layer PC board, and then soldering the new
component into the same location on the same
multilayer PCB. The danger that the heat of the
desoldering/sooldering may damage the printed
circuits is considerable).
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Chapter 4
LEVEL 1 DIAGNOSTICS

This chapter tells you how to use the SERVICE
DIAGNOSTICS diskette which is in the back of this
manual. These diagnostics, also referred to as Level
1 Diagnostics, are the most comprehensive set of
test routines supplied and supported by NCR for
the NCR PERSONAL COMPUTER Model #4i.

Following the instructions in this chapter, the field
engineer or technician interacts with the SERVICE
DIAGNOSTICS software to test all or selected
components of the computer. The software presents
a hierarchy of menu selection screens on the CRT to
simplify the choice of tests to perform. For all menu
screens, corresponding HELP screens are available to
further explain the purposes of the tests which may
be selected.

Each menu and HELP screen is shown in this chapter,
along with the results of each selection path chosen
(the next level menu screen, or a completion screen).
How to begin the testing, and how to terminate it,
are described.

HOW TO BEGIN TESTING

LOAD THE DISKETITE
1. Make certain the power cord is plugged into the
back of the processing unit.

2. Make certain that the processing unit power cord
is plugged into a properly grounded wall outlet.

3. Make certain that the power cords for any
currently-attached external devices (printer,
etc.) that have separate power cords are plugged
into properly grounded wall outlets.

L, Insert the SERVICE DIAGNOSTICS diskette into
drive A.
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NOTE
Use a back-up copy of the diskette included
in the manual; the possibility exists that
a problem with the computer could destroy
the data on the disk.

Turn the drive access lever clockwise to enable
the drive.

Turn ON any currently-attached external devices
that have separate power cords and switches
(unless the device installation instructions
specified that the device be turned on after the
processing unit).

Turn the computer.

Turn ON any currently-attached external devices
that were specified to be turned on after the
computer.

The BIOS ROM power-on diagnostics/initialization
routines perform the power-on testing that
occurs each time the machine is turned on, then
DOS is loaded and the date and time should be
entered. The Diagnostics Shell is then loaded.

MAIN MENU

The main menu is displayed each time the SERVICE
DIAGNOSTICS diskette is booted in, and each time the

user

chooses to return to the main menu at the

completion of a specific test.

The main menu gives the operator the following
categories of choices:

(o]

(o]

(o]

Run All Tests (Press <FT7>)
Run All Tests Continuously (Press <F8>)

Test A Specific Component (or type) (Menu items
1 to 11)
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o Run Utilities (Press <F6>)

o View Main Menu HELP screen (Press <F1>)

o Initiate A Continuous Test Run (Press menu item
number and <F8>)

The following diagram illustrates the structure of
the diagnostic system:

Diagnostic Shell

Test Test Test Test
Module 1 Module 2 Maodule 3 Module n
D) i ]
[ C
Test1 Test2 Testn
-
C [4

Return to Shell
and Error Log File

Fig. 4-1 Diagnostic Structure Diagram

The screens shown in this chapter may vary slightly
depending on the version of diagnostics being used.

The Main Menu, as it appears on the display screen,
is as shown:
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(ﬂll NCR Personal Computer Page 1 of 2 \
Diagnostic Shell Version 1.0
Copyright 1885 NCR Corp.

MAIN MENU

Available Tests

1 Memory

2 Controllers (Circuit Davices) PASSED

3 Keyboard

4 360KB Flexible Disk Drivels)

5 Fixed Disk Drive

8 Monochrome Désptay FAILED

7 Color/Braphics Display

8 Peripherals

<F1> Explanstion of Teats <F7> Run All Tests Once

<F8> Utilities <FB> Run ALL Tests Continuous

<F8> Add/Delate Tests to Main Menu <Pgup> Previous Page

<F10> Exit to DOS <PgDn> Next Pasge

Press selection and <Enter> for running teat once OR

Press salection and <F8> for continuous run of sslaction (<F4> to stop)
\_ SELECTION => Y,

Page 2 of the Main Menu, containing items 9 to 11, is
accessed by pressing the <PgDn)> key.

The NCR Personal Computer Page 2 of 2
Diagnostic Shell Version 1.01
Copyright 1984,1985 NCR Corp.

fAvailable Tests HAIN MENU

09 High Speed (XP)
10 Tape Drive

11 BTX

(F1) Explanation of Tests {F7> Run Al1 Tests Once

(F&) Utilities (FB) Run All Tests Continuous
CF9) Add/Delete Tests to Main Menu <PgDn) Previous Page

{F10> Exit to DOS (Pgln) Next Page

Press selection and (Enter) for running test once OR

Press selection and <FB) for continuous run of selection (FA4) (to
stop)

SELECTION =)

All highlighted tests except HIGH SPEED (XP) are
available for your system.
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To add/delete tests to/from the Main Menu, press the
<F9> key.

If the <F7> key is pressed, each test (1 through 11)
listed on the menu is automatically run in sequence,
starting with the memory test. The test, for any
device (fixed disk, color/graphics display, etec.)
which is found by the diagnostic routines not to be
present, is skipped.

To select any specific test, type the number for that
test and press ENTER.

To run any test continuously, type the number and
press the <F8> key. That will be run continuously
until{FU>is pressed. If no test number is selected
before the <F8> key is pressed, the series of tests 1
through 11 is repeated continuously until<Fi>is
pressed.

Press the <F6> key to access a set of utility
routines. These utilities perform functions that are
related to or needed during diagnostic or maintenance
operations.
The utility functions available include:

o Error Log Maintenance

o Initialize Fixed Disk

o Position Head For Relocation

o Alignment Utilities (for video displays and
fixed disk.)

(o]

Speed Check (for flexible disk drives)

MAIN MENU HELP SCREENS

To obtain more information about main menu choices
without referring back to this chapter while running
the diagnostics, press the <F1> key. The main menu
HELP is displayed:
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Memary — Test for RAM pattern, RAM addreas, RAM parity and FIRMWARE checksum. \

Controllers ~ Tests for a CPU, DMA, interval timer, interrupt, CPU controller,
CAT, and sariel controller.

Keyboard — Tests the keybosrd part, esch keyboard key and its associated code.

Flexible disk drive - Tests for resd only and read/write oparstion of esch
flexible disk drive.

Fixed disk drive - Tests for reed only and reed/write cperstion of the disk
and for the fixed disk contraller.

Monachrome displey — Teste the CRT RAM, cursor sddressing, tha ASCII
charscter set, the scroll regiater and vericus monitor attributes.

Calor/Grephics display — Tests the CRT RAM, cursor addreasing, the ASCII
character set, the scroll register and various monitor attributes.

Periphersils — Tests the parallel and serial ports and en optionsl printer,

<F3> Return to previous asnu

\_ _/

TEST COMPLETION DISPLAYS

When a test is completed, the diagnostics routines
display either a PASSED message or a detailed
coded error message. Chapter 5 Level 1 Diagnostics
Error Returns, explains all of the possible error
messages and the suggested action to take for
each.

r__m\u ADDRESS \

PASSED

<F2> Termineta Test Moduls
<F3> Return to Previous Henu
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Examples of completion displays are:

Successful Completion

PASSED

(_mn ADDRESS w

<F2> Terminate Test Maoduls
<F3> Return to previous menu

\_ J

In the example shown, the RAM Address test, one of
the memory tests included in selection 1 of the menu
has run and that part of the memory has passed the
test procedures.

If the selection was made and the Enter key pressed,
a MEMORY menu is displayed and a test selection must
be made pressing the Enter key pressed again. If the
selection of memory was made and the <F8> key was
pressed, the tests run continuously until the <Fi>
key is pressed.
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Unsuccessful Completion

fFLEX:US:Bﬂ (dats) (time)
DV HATY STD ST1 ST2 TRACK HEAD SECTOR DENSITY
B 00 xx XX XX xx  xx xx xx

k w,

In this example, flexible drive B failed the Write
test, part of the Flexible Disk Drive test (selection
4 of the main menu). It failed because the flexible;
disk controller (FDC) failed to respond.

The major error codes (03 = flexible disk drive write
error) and detail error codes (80 = FDC failed to
respond), and the abbreviations and values on the
next two lines, are explained in Chapter 5,
Diagnostics Error Returns.

DIAGNOSTIC SELECTIONS

The following sections describe the results of
each selection chosen from the main menu. Specific
device, or device type, menus, HELP screens accessed
from the device menus, and each test chosen from a
device menu, are shown. The display upon completion
of each test or sub-test has the PASSED or FAILED
messages which are clear from the screen as the next
message is displayed. All error messages are retained
in the Error log file for reference.
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RUN ALL TESTS ONCE (FUNCTION KEY <FT7>)

When the <FT7> key is pressed from the main menu
screen, the separate tests for specific devices
(selections 1 through 11) are automatically run in
sequence. The test for any device (fixed disk,
color/graphics display, etec.) which is determined by
the diagnostic routines to be not present is skipped.

CAUTION

The flexible disk diagnostic tests are
destructive to the data on any diskette
other than the diagnostic diskette. BEFORE
CONTINUING, ensure that no diskettes other
than the diagnostics diskette and/or
formatted scratch diskette(s) are inserted
in the flexible disk drive(s). If any other
diskette is left in, data and/or program on
it will be written over by test patterns.
The program does not stop again after this
point. If no formatted disks are available,
and one or two are needed at this point,
exit from the diagnostics routines (press
<F10>, load the DOS diskette, and follow the
instructions in the DOS manual to format as
many diskettes as you need. When finished,
return to the diagnostic routines and select
the RUN All Tests selection (press <F7>).

Automatic Completion

The program displays the message PASSED after
successful completion of each test or sub-test in
the same format as with individual tests. The main
menu does not remain on the screen.

The appropriate message is displayed after the test
or sub-test during which the error is detected;
however, the program does not stop. The program runs
to successful or unsuccessful completion of all tests
regardless of test results. The diagnosties will
return to the main menu upon completion of the tests.
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Upon completion the messages appear as shown in the
sample screen below. In this sample, both the
keyboard and the monochrome display failed in some
aspect, and because there is no color display, there |
is no message for that menu selection.

(Tha NCR Parsaonal Computer
Diagnostic Shall Version 1.0
Copyright 1985 NCR Corp.

MAIN MENU
Availabla Tests
Memory
Controllars [Circuit Devices)
Keyboard

360KB Flexible Disk Drivais)
Fixed Disk Drive

Monochrome Oisplay
Colar/Graphics Displey
Paripherals

ONIOLEWLWN S

<F1> Explanetion of Tests

<F6> Utilities

<F9> Add/Delete Tests ta Msin Menu
<F10> Exft to DOS

SELECTION =>

<F7>
<F8>
<PgUp>
<PgDn>

Press selection snd <Enter> for running test once OR
Press sslection and <FB> for continuous run of sslection (<F4> to stap)

Page 1 of 2 w

PASSED
PASSED
FAILED
PASSED
PASSED
FAILED

PASSED

Run ALl Tests Once

Run ALl Tests Continucus
Pravious Page

Next Psge

To see a record of any errors detected, select the

utilities function (F6 key) and then select Error Log
Maintenance ("3"). From the Error Log Maintenance
Menu, select "1", Display Error Log, and press ENTER.
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MEMORY (MAIN MENU SELECTION 1)

When selection number "1" is chosen from the main
menu screen, the Memory tests menu screen is
displayéd:

ﬁ'he NCR Personal Computer Copyright 1985 NCR Corp. 1

MEMORY
Installed Memory = xxxx KB

Avallable Selections

I RAM Pattern - Writes and reads test Patterns to/from memory

2 RAM Address - Verlfies addressing {n RAM

3 RAM Parfty - Checks the operation of HAM parity

4 RAM Walking Ones - Writes and reads patterns of walklng ones and zeros
5  FIKMWARE Checksum - Performs a checksum test of the system FIRMWARE

<F1> ctxplanation of Selections
C¢F2> Terminate Test Module

Press selection and <Enter)> for running test once OR
Press selection and <F8)> for continued run of selaction (<F4> to stop)
SELECTION = >

— _

Each of the five available tests is selected by
entering the corresponding number (1 through 5). To
run a specific test once, type the selection and
press ENTER. To run the test continuously, type the
selection and press the <F8> key. Press the <Fi4> key
to stop a continuous run.

When the <F2> key is pressed, the program returns to
the main menu.,

NOTE

The Walking Ones Test will take considerably
more time to run than the other tests. It
will not be performed when the memory tests.
are run from the Main Menu (Selection 1,
Function Key <F7> or <F8>»). It must be
selected from this menu.

4-11



LEVEL 1 DIAGNOSTICS

Memory Test HELP Screen
To obtain more information about the available memory
tests, press <F1> to see the HELP screen:

r RAK Pattern — Writes test patterns to check DRAM, data peth and ‘\
control circuitry,

RAM Address - Tests both segment sddressing snd low arder addressing
cepabilities.

RAM Parity - Writes chackerboard pettsrns to all inetalled parity DRAM,
FIRMWARE Checksum — Verifies ths firmwara checksum

<F3> Return to previous menu

- J

RAM Pattern Test

If selection 1 of the Memory test menu is chosen, the
RAM pattern test is run. The name of the test is
displayed while the test is in progress:

r__mn PATTERN \

PASSED

<F2> Terminata Test Module
<F3> Return to previous menu
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Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 10 of this manual for a description
of error messages and recommended corrective actions.

RAM Address Test

If selection 2 of the Memory test menu is chosen, the
RAM Parity test is run. The name of the test is
displayed while the test is in progress:

___RAM ADDRESS )
PASSED

<F2> Terminate Test Module
. <F3> Return t0 previous menu

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective actions.
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RAM Parity Test

If selection 3 of the Memory test menu is chosen, the
Firmware Checksum test is run. The name of the test
is displayed while the test is in progress:

r—“‘" PARITY j

PASSED

<F2> Terminate Test Module
<F3> Return to previcus menu

- Y,

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error message and recommended corrective actions.
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RAM Walking Ones Test
If Selection 4 of the Memory Test Menu is selected,
the RAM Walking Ones Test is run.

NOTE

This test can only be run, after the three
preceding RAM tests have been completed.
Otherwise a warning is displayed.

A menu similar to the other memory test menus is
displayed while the test is in progress. Upon
completion of the test, either the passed message or
an ERROR message is added to the display. Refer to
Chapter 5 of this manual for a description or ERROR
messages and recommended corrective actions.

The MR Personal Cosputer Copyright 1984,1985 NCR Corp.
KEMORY
Installed Memory = 0256 KB
___ BAN BAIKING OMES

{F2) Terminate Test Module
{F3) Return te previous senu
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FIRMWARE Checksum Test
If selection 5 of the Memory test menu is chosen, the

Firmware Checksum test is run. The name of the test

is displayed while the test is in progress: (

( ___FIRMWARE CHECKSUM h
PASSED

<F2> Terminate Test Module
<F3> Return to pravious menu

\_ J |

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective actions.
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CONTROLLERS (CIRCUIT DEVICES) (MAIN MENU

SELECTION 2)

When selection number "2" is chosen from the main
menu screen, the Controllers test menu screen is

displayed:

(Th- NCR Pereonal Computer

Availsble Selections

CPU

OMA

Flexible Disk
Interval Timar
Intarrupt

CPU Controllar
Monochrome CRT
Color CRT
Serial

DONOUH WD =

SELECTION =>

N\

<F1> Explenation of Sslections
<F2> Terminate Test Modula

Tests
Tests
Tests
Tests
Tests
Tests
Tests
Tests
- Teats

LI O R O O B R |

CONTROLLERS

the
the
the
the
tha
the
the
the
the

Copyright 1885 NCR Corp.

80BB-2 CPU chip

Oirect Memory Access controller
8272 Flexible Disk controller
8253 timer and countar chip
8259 interrupt controller

VLSI CPU controller

6845 for monochroms operstion
6845 for color operation

8250 serial controller

Press selection and <Enter)> for running test once OR
Preas salection and <F8> for continuous run of selection (<F4> to stop)

Each of the nine available controller tests is
selected by entering the corresponding number, 1
through 9. If the F8 key is pressed after the number

for a specific test is selected,
continuously until <F4> is pressed.

that test is run
If the ENTER key

is pressed after the number of a specific test is
selected, the test will run once and stop. Press <F2>
to return to the main menu.
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Controllers Test HELP Screen

To obtain more information about the available tests
of the various Main Processor Board (MPB) and adapter
card controller chips, press F1 to see the HELP
screens:

CPU - Tests the execution of the instruction set <‘\

DMA - Verifies the DMA controller cen be eccessed snd performs a
partial functionality test.

Flexible Disk ~ Verifies the flexible disk controller can be accessed
and performs & partial functionality test.

Interval Timer - Verifies the intervel timer can be accessad and parforms
8 partial functionality test,

Interrupt - Verifies the intarrupt controller cen be accessad and performs
8 partial functionality test.

CPU Controller — Verifies the VLSI CPU controller can be accessed by performing
an intarnal test on the paripheral interfsce snd tha kayboard interfaca.

CRT - Verifies the CRT controller can be accessed and performs a partial
functionality test.

Serial - Verifies the sarial controller cen be accessed and parforms a
partial functionality tast.

\‘jF3> Return to previous menu

CPU Test

If selection 1 of the Controllers test menu is
chosen, the CPU test is run. The name of the test is
displayed while the test is in progress:

__¢crPu

PASSED
<F2> Terminste Test Module
<F3> Return to previous menu
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Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective actions.

DMA Test

If selection 2 of the Controllers test menu is
chosen, the DMA Controller test is run. The name of
the test is displayed while the test is in progress.

(_mu )

PASSED

<F2> Terminate Test Module
<F3> Return to previous menu

\_ _/

Upon completion of the test, either the PASSED
message or an error message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective actions.
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Flexible Disk Controller Test

If selection 3 of the Controllers test menu is
chosen, the Flexible Disk Controller test is run. The
name of the test is displayed as the test is in
progress. ‘

— FLEXIBLE DISK \
PASSED

<F2> Terminate Teut Module
<F3> Return to previocus menu

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective actions.
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Interval Timer Test

If selection 4 of the Controllers test menu is
chosen, the Interval Timer test is run. The name of
the test is displayed while the test is in progress.

( INTERVAL TIMER _\

PASSED

<F2> Tarminate Test Modula
<F3> Return to previous menu

\_ ),

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
or error messages and recommended corrective actions.
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Interrupt Controller Test

If selection 5 of the Controllers test menu is
chosen, the Interrupt Controller test is run. The
name of the test is displayed while the test is in
progress.

r ___INTERRUPT CONTROLLER \

PASSED

<F2> Terminate Test Module
<F3> HReturn to previous menu

- _J

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to chapter 5 of this manual for a description
of error messages and recommended corrective actions.
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CPU Controller Test

If selection 6 of the Controllers test menu is
chosen, the CPU Controller test is run. The name of
the test is displayed while the test is in progress.

___CPU CONTROLLER \
PASSED

<F2> Terminate Test Module
<F3> Return to pravious menu

\_ ),

Upon completion of the test, either the PASSED
message or an ERROR message is addedto the dcisplay.
Refer to chapter 5 of this manual for a description
of error messages and recommended corrective actions.
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Monochrome Display Controller Test

If selection 7 of the Controllers test menu is
chosen, the Monochrome Display Controller test is
run, if the program senses the presence of a
monochrome display adapter. If it does not sense the'
presence of a monochrome display adapter, the program
redisplays the Controllers test menu. The name of the
test is displayed while the test is in progress.

__CRT, MONO 1
PASSED

<F2> Terminste Test Module
<F3> Raturn to previous menu

\__ Y,

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective actions.
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Color/Graphics Display Controller Test

If selection 8 of the Controllers test menu is
chosen, the Color/Graphics Display Controller test is
run, if the program senses the presence of a
color/graphics display adapter. If it does not sense
the presence of a color display adapter, the program
redisplays the Controllers test menu. The name of the
test is displayed while the test is in progress.

(_cm', COLOR w

PASSED

<F2> Terminate Test Module
<F3> Return to pravious menu

\_ Y,

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective actions.
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Serial Asynchronous Communications Controller Test
If selection 9 of the Controllers test menu is
chosen, the Serial Asynchronous Communications
Controller test is run. The name of the test is run.
The name of the test is displayed while the test is
in progress.

C_SER!AL \

PASSED

<F2> Terminate Test Madule
<F3> Return to prsvicus menu

\_ J

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective actions.

KEYBOARD (MAIN MENU SELECTION 3)

When selection number "3" is chosen from the main
menu screen, a message indicating a test of the
keyboard port is displayed, followed by a line
indicating a test of the keyboard and a pattern of
rectangular blocks representing the positions of keys
on the keyboard. The operator presses any or all keys
while visually verifying that for each key the proper
key value appears at the proper location in the
pattern.

The last line in the display directs the operator to
ENTER<F 1) AND(F10)IN SEQUENCE TO EXIT TEST. Whether

4-26



LEVEL 1 DIAGNOSTICS

any other keys have been pressed or not, pressing
these two causes another message to be displayed.
After all keys have been pressed, followed by the
<F1>/<F10> entry, the display is similar to the
screen shown:

(Th. NCR Pesrsonsl Computer Copyright 1985 NCR Corp.w
KEYBOARD
___KEYBOARD
FI1F2 €SC 1 2 3 4 5 6 7 8 9 0 - = BS DEL PU NL SL
FIF4 TAB 0 w E R T Y U I 0 P [ ] CR CTL END PO HM T PU -
FSF6E CTL A S D F G H J x L ; * ° T - 5 =~
F7 F8 \NZ X CV B NMW, ./ PS & HM - END L PD +

FS F10 ALT sp CL INS $ INS DEL CR

ENTER THE KEY CODES TO BE TESTED AND VERIFY THAT THE
CORRECT CODE APPEARS DN THE CRT DISPLAY.
ENTER <F1> AND <F10> IN SEQUENCE TO EXIT TEST,

An entry "Y" indicates a successful completion of the
test and a message, PASSED, will be displayed.
Press the <F2> key to return to the main menu.

An entry of "N" indicates unsuccessful completion and
an ERROR message is displayed. Refer to Chapter 5 of
this manual for a description of error messages and
recommended corrective actions.
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FLEXIBLE DISK DRIVE (MAIN MENU SELECTION 4)

When selection number "4" is chosen from the main
menu screen, the Flexible Disk Drive test menu screen
is displayed:

The NCR Personal Computer Copyright 1984,1995 NER Corp.

FLEXIBLE DISK DRIVE
Nuaber of Orives = 02

fivailable Selections

Read Only tests on available drives Read/write tests on Available Drives
{ Drive A 5 Drive A
2 Drive B 6 Drive B
3 Drive € 7 Drive €
4 Drive D 8 Drive D

Note: To insure proper operation under all conditions, run the disk speed test
in the utilities section of the Main Henu.

(F1> Explanation of Selections
(F2) Terminate Test Module

Press selection and ¢Enter) for running test once OR
Press selection and (FB) for continuous run of selection (F4) to stop)
SELECTION =

Each of the eight available tests is selected by
entering the corresponding number (1 through 8). If
the <F8> key is pressed after the number for a
specific test is selected, that test is run
continuously until <F4> is pressed. If the ENTER key
is pressed after the number for a specific test is
selected, the test runs one time and stops.When <F2>
is pressed, the program returns to the main menu.

Flexible Disk Drive Test HELP Screen

To obtain more information about the available
flexible disk drive tests, press <F1> to see the HELP
screen:
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Read Only - Verifies an entire NCR PC standard format disk in one of the
installed drives. To check disk rotational speed accuracy, execute the
FLEXIBLE DISK SPEED Utility.

Read/Write - Perforas a foreat/write/read on selected sectors that are
reserved by the diagnostic systes in a DS file. This is a destructive test
on those reserved sectors. To check disk rotational speed accuracy, execute
the FLEXIBLE DISK SPEED Utility.

{F3)> Return to previous aenu

Read Only Drive A Test
If selection 1 of the Flexible Disk Drive test menu
is chosen, the Read Only test is run on drive A, The

name of the test is displayed while the test is in
progress:

(__READ ONLY, FLEXIBLE DRIVE A \
PASSED

<F2> Terminate Teat Module
<F3> Return to pravious menu

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective actions.
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Read/Write Drive A Test
If selection 5 of the Flexible Disk Drive test menu
is chosen, the Read/Write test is run on drive A:

—_READ/WRITE, FLEXIBLE DRIVE A \
PASSED

<F2> Terminats Test Module
<F3> Return to pravious menu

CAUTION

The flexible disk diagnostics tests are
destructive to data on any diskette
other than the diagnostics diskette.
BEFORE CONTINUING, ensure that no
diskette other than the diagnosties
diskette and/or a formatted scratch
diskette is inserted in flexible disk
drive A. If any other diskette is left
in, data and/or programs on it will be
written over by test patterns.

Press the space bar or any alphabetic or numeric key
to continue.

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error message and recommended corrective actions.
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Other Flexible Disk Drives
The selection of other tests on the Flexible Disk
Drive menu causes the test selected to runm in the
same manner as the tests for Drive A. The messages
are the same in all cases.

FIXED DISK DRIVE (MAIN MENU SELECTION 5)

When selection number "5" is chosen from the main
menu screen, the Fixed Disk Drive test menu screen is
displayed:

('Tha NCR Parsonal Computer Copyright 1985 NCR Corp. \
FIXED DISK DRIVE
Available Selections
1 Read/Write Maintenance Track - Destructive test to msintenance track
2 Hfead Only Sector Zero - Read sector zero on each track
3 Reed Only Entire Disk -~ Remd sach sactor on fixed disk
4 Read/Write Entire Disk - Destructive test to entira fixed disk
§ Fixed Disk Controller ~ Specific tast to fixad disk controllar

<F1> Explanation of Selections
<F2> Terminate Test Module

Press selection and <Entsr> for running test once OR
Press selection and <FB> for continuous run of selsction {<F4> to stop)
SELECTION =>

\_ Y,

Each of the five available tests is selected by
entering the corresponding number (1 through 5). If
the <F8> key is pressed after a specific test is
entered, that test runs continuously until <Fi4> is
pressed. If ENTER is pressed after the selection is
made, the test runs once and then stops. Press <F2>
to return to the main menu.
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Fixed Disk Drive Test HELP Screen
To obtain more information about the available fixed
disk drive tests, press{F1)to see the HELP screen:

rPr‘or to exacuting each specific test, the controller test is parformed. \

Aead/Writa Maintenance Track — Formats, writes, end reads the
maintensnce track.

Read Only Sector Zero — Varifies sector 0 aof evary track gn disk.

Read Only Entire Disk ~ Performs @ read only test on the entire fixed
disk. This is @ non-destructive test.

Read/Write Entire Disk - Writes and reads the entire disk. This is
a destructive test; thersfors, the NCR-DOS FDISK end FORMAT utilities
must ba run on the fixed disk before using the disk again.

Fixed Disk Controller — Performs & specific test on the Fixed Disk Controlier.

<F3> Return to pravious menu

\_ Y,

Read/Write Maintenance Track (
If selection 1 of the Fixed Disk Drive test menu is
chosen the Read/Write Maintenance Track test is run.
The name of the test is displayed while the test is
in progress:

The NCR Fersonal Cosputer Copyright 1984,1985 NCR Corp.
FIXED DISK DRIVE

.. READ/WRITE MAINTENANCE TRACK - DRIVE 00
PASSED

(F2) Terminate Test Module
(F3> Return to previous eenu
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Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective actions.

Read Only Sector 0
If selection 2 of the Fixed Disk Drive test menu is
chosen, the Read Only Sector 0 test is run:

(" _REaD onLY SECTOR 0 Drive XX W
PASSED

<F2> Terminate Test Module
<F3> Return to pravious menu

— Y,

Upon completion of the test, either the PASSED
message Or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective
actions.
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Read Only Entire Disk

If selection 3 of the Fixed Disk Drive test menu is
chosen. First a screen is displayed where you are
requested enter the number of fixed diszk to test.

The NCR Personal Computer
FIXED DISK DRIVE

_ READ/HRITE ‘ENTIRE DISK

Enter number of fixed disk to test
(0=First Fixed Disk, I=Second Fixed Disk, etc.):

Copyright 1984,1985 NCR Corp.

After selecting the number of the drive to be tested

the Read Only Disk test is run:

FIXED DISK

___READ ONLY ENTIRE DISK
<F4> Stop Testing

Drivs oo
Head On
Track Onnn
Sector, nn

Function

Cycle

Surface errors:
Soft errors___ 0000
Hard errorse_____00

Total errors:
Soft errors, 0ooo
Herd errore____00

-

READ

0001

J

In the above display,

the drive number is 00 for the

first integrated fixed disk drive or for the first
external fixed disk drive if no integrated drive is
present. Head number is increased by increments of 1

from 00 to 03 as the test proceeds.
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each head is increased by increments of 1 from 0000
to maximum track number (depending on whether 10MB or
20MB) then is reset to 0000 for the next head. The
sector number is increased by increments of 1 from 01
to 17 for each track.

Cycle number is 0001 if this test is being run just
once; if continuous run was chosen, cycle number
begins at 0001 and is increased by 1 for each
complete test cycle until <F4> is pressed to stop the
test.

If ®"any key" (space bar or any alphabetic or numeric
key or some special characters) is pressed, the Fixed
Disk Test Summary screen is displayed.

Read/Write Entire Disk

When selection 4 of the Fixed Disk Drive test menu is
chosen, the warning screen of the Read/Write test is
displayed:

— READ/WRITE ENTIRE DISK
WARNING — This is s destructive test. Dats on tha entire fixed

disk will be destroyed. A backup of the disk should be
done before executing this test

<ESC> To Cancel Test or Any Other Key to Continue
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In the following screen you are requested to enter
the number of the fixed disk to be tested.

The NCR Personal Coaputer Copyright 19B4,1985 NCR Corp.
FIXED DISK DRIVE

___ READ/WRITE ‘ENTIRE DISK

Enter number of fixed disk to test
10=First Fixed Disk, 1=Second Fixed Disk, etc.):

When "any" key is pressed again, the write pass of
the test begins. The information displayed is almost
identical to the Read Only Entire Disk test; the main
difference is that the Function WRITE is indicated:

f_ READ/WRITE ENTIRE DISK w

<F4> Stop Testing

Drive 00 Function___WRITE
Head On

Track Onnn Cycle, 0c01
Sector nn

Surface errors:
Soft srrors oooo
Hard errors 00
Total arrors:
Soft errors 0000
Hard errors___ 00
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In the above display, the drive number is 00 for the
first integrated fixed disk drive or for the first
external fixed disk drive if no integrated drive is
present. Head number is increased by increments of 1
from 00 to 03 as the test proceeds. Track number for
each head is increased by increments of 1 from 0000
to maximum track number (depending on whether 10MB or
20MB) then is reset to 0000 for the next head. Sector
number is increased by increments of 1 from 01 to 17
for each track.

After a complete WRITE cycle, the Function is changed
to READ, and the complete READ cycle is begun. The
display values start over at 00(00) or 01 and are
increased to maximum values as above.

Cycle number is 0001 if this test is being run just
once; if continuous run is chosen, cycle number
begins at 001 and is increased by 1 for each complete
test cycle (WRITE and READ) until <F4> is pressed to
stop the continuous run, or until<F2> is pressed to
return the program to the main menu.

If "any key" (space bar or any alphabetic or numeric
key or some special characters) is pressed in
response to the last line, the Fixed Disk Test
Summary screen is displayed:

r“‘ HARD DISK TEST SUMMARY W
Test cycles: 0001
Hard errors: 0O
Soft errors: 0000
Error Track Sector Cycle Soft errors
Surfece: DO NO 0000
NO ERROR
NO ERRDA
NO ERRGR
Surface: 01 NO ERROR 0000
NO ERROR
NO ERAOR
NO ERROA
Surface: N0 ERROR 0000
NO ERRORA
NO ERROR
NC ERROR
Surface: 03 NO ERROR 0000
ND ERROR
NO ERROR
NO ERRQR
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Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective actions.

Fixed Disk Controller

When selection 5 of the Fixed Disk Drive test menu is
chosen, the Fixed Disk Controller test screen is
displayed.

The NCR Personal Cosputer Copyright 1984,1985 NCR Corp.
FIXED DISK DRIVE

___ FIXED DISK CONTROLLER
PASSED

(F2) Terainate Test Module
(F3> Return to previous amenu

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective actions.
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MONOCHROME DISPLAY (MAIN MENU SELECTION 6)

When selection number "6" is chosen from the main
menu screen, the Monochrome Display test runs by
briefly displaying the test name as it tests the
controller:

(ﬁ‘s:g' MOND 1

\_ w,

r_csrr RAM )
PASSED

\_ Y,
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Ccm ATTRIBUTES

(Several Lines, sach demonstrating one or a combination
of attributes such as narmal video, inverse videa,
undartining, blinking snd high intensity, are displayed.!

( ___CHARACTER SET

(A pattern of sli characters which can be gensrated is
briefly displayed on the screen.)
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COLOR/GRAPHICS DISPLAY (MAIN MENU SELECTION 7)

When selection number "7" is chosen from the main
menu screen, the Color/Graphics Display test begins
by briefly displaying the test name as it tests the

controller:

— CRT, COLOR/GRAPHICS

-

\

_/

Then, without stopping, the test displays this

screen:

___ CAT RAM

(A pattarn of all charecters which can be generated
is briefly displayed on the screen.)

~
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Again without stopping, the test displays this screen
asking for verification of the attributes shown:

e ~
CRT ATTRIBUTES

{Several lines, each demonstrating ons or & combination
uf_nn.rihuui such as normal video, inverse video,
blinking, high intensity, blue highlight, whita on
blue/red/green, blue/red/green on white, are displayed.}

Are the correct attributes displayed? {Y/N]_

\_ Y,

If "N" is entered, an ERROR message is displayed and
choice similar to those described in the
"Unsuccessful Completion®™ section of the "Test
Completion Displays" section of this chapter are
displayed.

If "Y" is entered, the next screen is displayed:

4 N

___ CHARACTER SET

(A pattern of all characters which can be generstad
is briefly displayed on the scresn.)

Is the character set correct? (Y/N)_
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If "N” is entered, an ERROR message is displayed as
before. If "Y" is entered, the next screen is
displayed:

- w
___ SCROWL TEST

These lines should scroll fros bottom to top
Are the lines right sbove this ane? (Y/N]_

(The first two lines start at the bottom uf the screen and
scroll until they resch the top. Then the third Line is
added to the display.)

If ®"H" is entered, an ERROR message is displayed as
before. If "Y" is entered, the next screen is
d =played:

r_ ERAPHICS 3202200 \

CMOR SET 00

1171110071007 1170770007770717777007777/
Vigiuiipiuiuaas
RAGENTA— /77 /1111171111177 17 770711017777 011777777
V277710772720 7777777 77007770777 0700 007774

Is e screen correct? (Y/N)_
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If "N" is entered, an ERROR message is displayed as

before.

If "Y" is entered,

the next screen is

displayed:

If "N" is entered, an ERROR message is displayed as

before. If "Y" is entered, the next screen is
displayed:
(

4-44
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GRAPHICS 320x200
COLOR SET 01

LIL1077177 7801277700007 71070770707770777
LILLLLLIEIILIP P20 2010770000727770700117
GREEN——=///7711117/7117712777777077710777777271/
LLLLLLLLLLLLL LI L L L

SRR LU LAY
ATERTIERIRRATER ALY
AED— ] 111 1TIALLATATRRRTR AL A
ALLHEST1ITHE1HELLLEEARERRURERRRRARR RN

LILILILELILI77 7700707777700 7772707070077
iy
BROWN——=1////7777117171717777777171777777777770777
LLLLLLLLLLLL L L L L L 8L

Is the screen correct? (Y/N]_

_

—_GRAPHICS 640x200 8/W

GREY ———>

WITE——

LILLLILLLIIIII7I210001770707717770772777
Yllliugaiaiiiiigiga
laiiiiiiiaa
LLLLLLLLLLLLLLLLLLLLL L L LI LI L L L L LL

Is tha screen correct? [Y/N)_
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If "N" is entered, an ERROR message is displayed as
If "Y" is entered, the next screen is

before.
displayed:

-

Is

_GRAPHICS 640x400 B/W

the screen correct? [Y/N)_

_J

If "N" is entered, an ERROR message is displayed as

before. If "Y" is entered, the next screen is
displayed:
GRAPHICS 40 X 25 j
[A pattern of all cheracters which can be gansratad
is briefly displsyeo an the screen.)
1s the charscter sst correct? (Y/N}_
- v,
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If "N" is entered, an ERROR message is displayed as
before. If "Y" js entered, the next screen is
displayed:

i )
___ LIGHT PEN

Is Light pen attached? (Y/N]

\. J/

If "N" is entered, the Color/Graphics Display test
has been successfully completed and the programn
returns to the main menu. If "YI" is entered,
additional lines for testing light pen performance
are added to the display:

(’;__ LIGHT PEN )
1s Light pen attached? (Y/N)
Plsce Light pen tip at center of
displayed block and sctivate Light pen.
F4=NO RESPONSE FROM PEN,
a
- Y,
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If <F4>ispressed, an ERROR message is displayed as
before.

The PASSED message is displayed upon successful
completion of all the tests. Refer to Chapter 5 of
this manual for a description or error messages and
recommended corrective actiuons.

PERIPHERALS (MAIN MENU SELECTION 8)
When selection number "8" is chosen from the main
wenu screen, the Peripherals Test Menu is displayed:

(Thn NCR Psrsanal Computar Copyright 1988 NCR Corp. \
PERIPHERALS

Available Salactions

1 Serisl Port loopback ~ Parforms twst on intermal serfsl port
2 Perallsl Port Loopback = Performs tant on {ntsrnal parallal port
3 Genaric Printer - Test non-industry standard printer

4 PC—Compatible Printar = Test {industry standard printar

<F1> Explanstion of Salsctions
<F2> Terminats Tast Moduls

Press sslection end <Enter> for running test once OR
Press selection and <FB> for continuous run of selsction (<F4> to stop)

SELECTION =>
\__ _J
HELP Screan

To obiair more information about the available
tests, press F1 to see the HELP screen:
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Seriel Port Loopback - Tests the serial port switch on the mein processor w
board. Then, tests the port loopback. Requires a sarial port loopback wrap
plug for the port.

Parallal Port Loopback - Tests the parsllel port switch an the main processor
board. Then, tests the port loopback. Requires parsllsel port Lloopback

for the part,

Generic Printer - Prints the ASCII character set on the parsllel printer,

PC-Compatible Printer - Prints tha ASCII character set and PC-specific
control codes on 8 PC—compstible printer

<F3> Return to previous menu

\_ , _J

Serial Port Loopback Test (Peripherals Menu Line 1)
When selection number "1" is chosen from the
peripherals menu, the Serial Port Loopback test is
performed. The name of the test is displayed while
the test is in progress.

This test requires the use of a serial port Test
Adapter <refer to Chapter 1 "Tools") for the test.
For test run the Test Adapter (on screen displayed as

"wrap plug") has to be plugged into the appropriate
port.
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{ __ sERIAL PORT W

PASSED

<F2> Terminate Test Modula
<F3> Return to previous menu

\_ v

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective actions.

Parallel Port Loopback Test (Peripherals Menu Line 2)
When selection number "2" is chosen from the
peripherals menu, the Parallel Port Loopback test is
performed. The name of the test is displayed while
the test is in progress.

This test requires the use of a parallel port
loopback Test Adapter for the test (refer to Chapter
1 "Tools"). For the test run the Test Adapter (on
screen displayed as "wrap plug") has to be plugged
into the appropriate port.
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(__PARALLEL POAT w
PASSED

<F2> Terminate Test Module
<F3> Return to previous menu

- r

Upon completion of the test, either the PASSED
message is added to the display. Refer to Chapter 10
of this manual for a description of error messages
and recommended corrective actiions.

Printer Tests
NOTE

These tests are for a printer attached
to the printer (parallel) port of the
computer. Any parallel printer can be
tested using the "generic" printer
test. Only a printer which is designed
to respond to PC-specific control codes
for additional functional capability
can be tested using the "PC-Compatible"
printer test.

Each of the two available tests is selected entering
the corresponding number (3 or 4) of the Peripherals
Menu. If the ENTER key is pressed after selecting the
specific test, the test runs once and stops. If the
<F8> key is pressed after selecting a specific test,
that test is run continuously until <F4> is pressed.
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When <F4> is pressed, the program returns to the
peripherals menu.

Generic Printer Test

If selection "3" of the Peripherals test menu is
chosen, the Generic Printer test is run. The name of
the test is displayed while the test is in progress:

(_sa«enxc PRINTER \

PASSED

<F2> Terminate Test Module
<F3> Return to previous maenu

\_ J

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of error messages and recommended corrective actions.
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PC Compatible Printer Test

If selection "4" of the Peripherals menu is chosen,
the PC Compatible Printer test is run. The name of
the test is displayed while the test is in progress:

___PC-COMPATIBLE PRINTER \
PASSED

<F2> Tarminats Test Module
<F3> flsturn to previous menu

\ 7

Upon completion of the test, either the PASSED
message or an ERROR message is added to the display.
Refer to chapter 5 of this manual for a description
of error messages and recommended corrective action.
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UTILITIES (MAIN MENU F6 KEY)

When the <F6> key is pressed from the-main menu
screen, the menu screen for the Utility functions
available on the diagnostics diskette is displayed:

The NCR Personal Computar Pege 1 of 1 \
Cepyright 1985 NCR Carp.
UTILITIES
Available Selections
1 Initiatize Fized Disk ~Proparss Fixed Oisk for 00S operations
2 Position Head for Relocatfon -Positions fixed disk head far transportation
3 Error Log Maintenence —Provides uttlities for error log maintenance
4 Monachrome Alignmant —Screens for monochrome display slignment
5 Color Alignment -Screens for colar display elignment
6 Oisk Alignment ~Utility for praper disk alignment
7 Flexible Disk Speed Chack ~Oisplays disk speed for adjustment

<F3> Raturn to pravious amenu <PgUp> Previous Page
<PgOn> Next Psge

Press sslection nusber and <Enter> to chaooee from Aveilable Selections.
SELECTION =>

\ : /

The Utilities Menu explains the function of each of
the possible utilities that can be selected by typing
the corresponding number and pressing the ENTER key.
The selected utility runs once and stops.

During its run, appropriate screen and menus are
displayed to prompt any actions on the user's part
and to explain what operation is being done.

Pressing the <F3> key the program returns to the main
menu.
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VIDEOTEX (BTX) ADAPTER TESTS (Main Menu Selection 11)

This test routine enables the testing of the
funetional characteristics of

- the modem and video long player (VLP) interfaces
(local loop test)

- the modem and VLP interfaces for remote operation
(remote loop test)

- EUROM memory/controllers (test pictures)
When selection "11" is chosen from the main menu

screen of the LEVEL 1 Diagnostics the BTX (Videotex)
test menu screen is displayed:

The NCR Personsl Comnputer Copyright 1985 NCR Corp.
BTX
Available Selectians

1. USART: Local Test

2. Usart: remote Test 12V
3. Usart: remote Test 5V
4, Pictures

<F1> Explanation of Selections
<F2> Terminate Test Module

Press selection and <Enter> test once OR

Press selection and <FE> for continuocus run of selection [<F4> to
stop])

SELECTION=>
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Local Test

If selection "1" of the Videotex (BTX) test menu is
chosen, the Local Test is run , the following screen

is displayed:

The NCR Personal Computer Copyright 1985 NCR Corp

BTX

____USART Local Test
PASSED

<F2> Terminate test module
<F3> Return to previous menu

Remote Test

If selection 1 of the Videotext (BTX) test menu is

chosen the following screen is displayed:

The NCR Personal Computer Copyright 1885 NCR Corp.

BTX

Insert Turnaround Plug 1 in Modem/VLP Interface and type <cr>

4-55




LEVEL 1 DIAGNOSTICS

Remote testing is based on the comparison of
characters. As seen on the screen displayed the test
can only be carried out using two different
turnaround plugs. These plugs are wired as shown in
the table below:

Turnaround Turnaround
Plug 1 Plug 2
J2=-2 => J2-1 J2-8 <> J2-9
J2=-5 => J2-=3 J2«5 => J2-3
J2-6 => J2-U4 J2-6 => J2-4
J2-12 => J2=13 J2-12 =>J2-13
J2-15 <> J2-14 J2-15 =>J2-14

Before remote loop testing is started you are
requested to insert the proper turnaround plug in the
modem/VLP interface on the Videotex (BTX) adapter
board. After having plugged the turnaround plug the
following screen is displayed:

The NCR Personal Computer Copyright 1985 NCR Corp.
BTX
USART remote test

PASSED

<F2> Terminate Test Module
<F3> Return to previous menu
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Picture Test

If selection "4" in the Test Menu is chosen, test
screen No.1 testing the character and attribute
memory is displayed.

Test Screen No.1- Testing the character and
attribute memory

The screen consists of white letters ("U")
displayed on a red background; the border color is
half intensity green.

Errors: characters other than "U"
other colors for the
foreground/background
This test does not permit to test DRCS
characters.
Press any key to continue.
Test Screen No. 2 - Testing the inverse character

and attribute memory

The screen display shows white "#" characters
blinking on a blue background.

Errors: characters other than "#"
intermittent blinking other colors
This test does not permit to test DRCS characters.

Press any key to continue.

Test Screen No. 3 - DRCS Memory Test

A bar pattern is displayed on the screen. The bars
are displayed in half-intensity red, black, and
white. The border color is half-intensity cyan.

Errors: irregularities in the pattern other
colors

Press any key to continue
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Test Screen No. 4 - Inverse DRCS Character Test

A bar pattern is displayed on the screen. The bars
are blue and red. The border color is half-
intensity white.

Errors: irregularities in the pattern other colors

Press any key to continue,.

Test Screen No. 5 - The screen display consists of
a white area enclosed by a black border. The white
area designates the area in which characters can
be displayed.

This picture is useful for checking the screen
setup and the position of the image on the screen.

Press any key to continue.
Test Screen No. 6 - "Video Test" is displayed in

yellow letters on a transparent background. The
display is positioned in the middle of the screen.

Checks for transparent background when merging
input from a video long player.
Press any key to continue..

Next you are asked whether the screen displays were

correct. Enter "Y" and press the(F2)key to return to
the main menu.
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Chapter 5

Level 1 Diagnostics Error Returns

This chapter provides information needed to diagnose
and repair the NCR PERSONAL COMPUTER Model PC 4i. It
is not the intent of this manual to educate the user
in all aspects of computer operation. The material
presented in this chapter is of a technical nature
and the user should possess some experience with
digital circuits before attempting any major repairs.
However, this material can serve as a valuable tool
in determining the most probable cause of system
failure.

REPAIR GUIDELINES

Before any attempts are made to repair the computer
system, some guidelines need to be established. It is
considered good practice to reduce the system to a
basic configuration before troubleshooting begins.
This can help eliminate problems that are not machine
dependent but exist in some piece of peripheral
equipment. If such a problem is detected, the
peripheral equipment may be re-installed a piece at a
time (taking care to check the system for proper
operation after each installation) until the
defective equipment is found.

WARNING

Power should be turned off before removing
or installing any system components.

SYSTEM CONFIGURATION
A system may have the following configuration:

1. Main processor board with controller and memory
ICs installed and including configuration
switches and connectors.

2. Power supply package with appropriate

6-1



LEVEL 1 DIAGNOSTICS ERROR RETURNS

connectors and outlets.

One fixed disk drive installed in the computer
housing.

Up to two flexible disk drives installed in
the computer housing.

Fixed disk controller board.
Controller board for a video display, either

color or monochrome, and the cables to connect
the unit.

PRELIMINARY CHECKS
After the system has been configured for
troubleshooting, some checks should be performed:

1.

5-2

Have all peripheral boards not needed for
system operation been removed from the
computer? Remove any excess equipment.

Are all cards remaining in the expansion slots
correctly installed? Refer to the "After First
Attempt" section of the Troubleshooting Non-
Operative Systems chapter of this manual.

Check the switch settings on the main processor
board; are they set properly for the system
configuration? Refer to Chapter 8 if you need
help with the switch settings.

Check all cables attached to the main processor
board and cards in the expansion slots. Make
sure that all cables are installed correctly.

Perform a visible inspection of the circuit
components, checking for any obvious signs of
damage: bad solder connections, shorts, missing
or damaged resistors/capacitors etec.

Check the voltage levels to the Main Processor
Board power connector. The system uses; 12V,-
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12V, 5V, =5V and ground. Make sure that all
installed peripherals are receiving the correct
voltages (this includes the disk drives and
video power connectors).

MAIN PROCESSOR BOARD COMPONENTS

For those not familiar with the Main Processor Board
(MPB), it is recommended that some time should be
taken to learn the location of the major board
components. Figure 5-1 shows the placement of all the
major components used by the NCR Personal Computer on
the Alternate (Generic) Main Processor Board, whereas
Fig. 5-2 shows the major components on the Early-type
Main Processor Board.
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Figure 5-2 Early-type Main Processor Board

MEMORY ADDRESSING

When using the diagnostic diskette, it is helpful to
understand the method of memory addressing used by
the 8088 microprocessor. The 8088 divides memory up
into segments and allocates 64K bytes to each
segment. Using this method of memory segmentation it
is possible to address 1 MB of system memory. To
address a memory location it is necessary to specify
its segment base address and its segment offset
value. A typical example of a segmented address
specification is shown in Figures 5-3 and 5-4 for
the two boards. Both segment code and offset value
are given in hexadecimal notation.
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To construct the physical memory address it is
necessary to place 0 to the right of the last digit
in the segment base and add the offset value to form
the 20 bit address. Figure 5-4 shows how the example
in Figure 5-3 is converted to a 20 bit address. The
address formed is the actual physical address of the
memory location. A more thorough description of 8088
addressing can be found in one of the reference
sources for the Intel 8088 microprocessor.

most significant

!

20C2:010F
! |___ offset value
| segment base

Figure 5-3 Segment Address

0 added to segment base

]
20C20 (segment)
+010F (offset)

20D3F (20 bit physical address)
Figure 5-4 Physical Address Construction

Figure 5-5 shows the physical locations of the banks
of memory ICs on the two main processor boards.
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ERROR CODES

This section describes the error reports from the
NCR Personal Computer SERVICE DIAGNOSTICS program.
The reports from the diagnostics are in coded form.
This reduces the large overhead of program code
required for text. Codes are exemplified in the
accompanying text.

RELATIONSHIP BETWEEN MAJOR CODES, DETAIL

CODES AND REPAIR PROCEDURES

Error codes are broken down into MAJOR and DETAIL
codes. In addition, ADDR(ess), EXP(ected) DATA, and
OBS(erved) DATA information is also displayed where
appropriate. The MAJOR codes are, in general, a
description of the type of test being performed when
an error was encountered. This code is a BCD value
that is displayed on the CRT and also presented to
the printer data port. Each MAJOR code may have
several DETAIL codes associated with it. The DETAIL
codes are specific descriptions of the error and are
displayed as hex values on the CRT only. Data that is
to be returned from a particular register or memory
device is displayed in the EXP DATA and OBS DATA
fields. If the OBS(erved) DATA does not match the
EXP(ected) DATA then an error has been detected. The
ADDR(ess) field is for memory related failures.

After every MAJOR CODE the "Repair Procedure"™ that is
recommended to troubleshoot the faulty condition is
presented. Additional "Repair Procedures" may follow
specific DEVICE codes. On the Main Processor Board
(MPB), each semiconductor component is identified by
a "U" number. The repair procedures specify
components on the MPB by the appropriate "U" number.
Figure 5-6 shows the location of components on the
MPB by "U"™ numbers. Equipment recommended for
performing repairs includes: Multimeter, Digital
Logic Probe.
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FORMAT OF DISPLAYED ERROR CODES

FILENAME: MAJOR CODE: DETAIL CODE  DATE TIME
ADDITIONAL MESSAGE

Examples:

NOTE:

FLEX:02:80Date Time
This code represents:
MAJOR: An error was returned while attempting

to read a flexible disk drive.

DETAIL: FDC failed to respond, Time out on FDC.

FDC is an abbreviation, used frequently in
this chapter, for Flexible Disk Controller.

FLEX: 04:00Date Time
EXP DATA: AA, OBS DATA: A8

This code represents-

MAJOR: An error was encountered in comparing
data read from the FDC subsystem.

DETAIL: No detail error.

EXP DATA: The data pattern AA was expected.

OBS DATA: The data pattern 48 was observed.

LIST OF MAJOR ERROR CODES
Figure 5-7 is a list of the MAJOR CODES that are used
and a brief description of each.

CODE

DESCRIPTION

System Memory Error Codes:

MEMORY : 01 RAM PARITY ERROR
MEMORY:02 RAM PATTERN ERROR
MEMORY:03 RAM ADDRESS ERROR
MEMORY:04 ROM CHECKSUM ERROR
MEMORY: 05 RAM WALKING BIT ERROR

5-10
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CODE DESCRIPTION

Flexible Disk Drive Error Codes:

FLEX:01 FDC RESET ERROR
FLEX:02 FDC READ ERROR
FLEX:03 FDC WRITE ERROR
FLEX:04 FDC VERIFY ERROR
FLEX:D5 FDC FORMAT ERROR
FLEX:06 FDC DATA ERROR
FLEX: 07 FDC RESET ERROR

Keyboard Error Code:

KEYBRD :01 KEYBOARD ERROR

Video Monitor Error Codes:

MOND/COLOR:01  CHRT ERROR

Peripheral Error Codes:

PERIPH: 01 SERIAL COMMUNICATIONS ERROR
PERIPH: 02 PRINTER PORT ERROR
PERIPH:03 PRINTER ERROR

Error Codes of Major System Controllers:

CONTROL:01 CPU ERROR ug* Ul25%*
CONTROL:02 INTERRUPT CONTROLLER ERROR U25 U132
CONTROL:03 INTERVAL TIMER ERROR usn weao
CONTROL:04 DMA CONTROLLER ERROR U3l uie2
CONTROL:05 CPU CONTROLLER ERROR uz =
CONTROL:06 SERIAL PORT U1 us7
CONTROL:07 FLEXIBLE DISK CONTROLLER u4e Uu2s
CONTROL:08 CRT CONTROLLER (ON BEXPANSION - -
CARD)}

* Component number for Alternate MPB
*%* Component number for Early-type MPB

Figure 5-7 Major Error Codes [2 of 3)
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CODE DESCRIPTION

Error Codes of the Fixed Disk Subsystem:

FIXED:01 FIXED DISK CONTROLLER ERROR
(ON EXPANSION BOARD)
FIXED:02 FIXED DISK NOT READY
FIXED:=03 FIXED DISK RECALIBRATE ERROR
FIXED:D4 FIXED DISK FORMAT ERROR
FIXED:05 FIXED DISK SEEK ERROR
FIXED:06 FIXED DISK WRITE ERROR
FIXED:07 FIXED DISK READ ERROR
FIXED:08 FIXED DISK DATA ERROR
FIXED:08 FIXED DISK VERIFY ERROR
FIXED:10 FIXED DISK ERROR (INTERNAL]

Figure 5-7 Major Error Codes [3 of 3)

DETAIL ERROR CODES AND REPAIR PROCEDURES

Not every MAJOR error code will have associated
DETAIL codes. The remainder of this chapter lists
the MAJOR codes in sequence, followed by the DETAIL
codes (if any) associated with each MAJOR code or
group of MAJOR codes, followed by the recommended
"Repair Procedures",

MEMORY ERROR CODES
RAM PARITY TEST

Format of code:

MEMORY:01:ww Date Time
ADDR: ssss:0000

Where, WW = Detail code
ssss = Segment address of error
0000 = Offset adddress of error
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Detail code:

01 Parity error interrupt
02 Base RAM parity error
04 Expansion RAM error

These codes are logically "or"ed to present the
final detail code.

Example: 03 Parity error & interrupt from the
base RAM

or: 04 Parity detected from expansion
RAM with no interrupt.

Repair Procedure 01

The detail code will give the location of a parity
failure (base or extended memory). Use the most
significant digit of the segment code to identify
which bank contains the defective RAM IC. This can be
done by using Figure 5-5. Refer also to Figures 5-3
and 5-4 shown earlier in this chapter.

Locate the segment number in the table and find the
data bit(s) that failed the RAM PATTERN TEST. The
junction of the row and column will intersect the IC
that is suspect. The locations of the ICs are found
on both MPBs, the Alternate and Early-Type MPB, all
other RAMs are located on the Memory Expander Card.
Memory bit IC locations on the MPB are shown in
Figure 5-8 and Figure 5-9, respectively. If the
test indicates a parity failure and the RAM PATTERN
TEST passes, then suspect the parity IC within the
faulty segment.
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SWITCH A (SWA) CONFIGURATION DATA BIT POSITION PARITY
CHIP
0 1 2 3 7{6{s|af3|[2]1]o]rosimon
Seg- | Memory | Seg- |Memory| Seg- |Memory | Seg- Memory7 7/ 7 / 7/
ment | Range | ment | Range | ment | Range | mant | Range // //
Code Code Coae Code A
0000 0000
0000 | 64K | thru [ 286K | 0000 | B4K | thru | 256K | ue? ues {ues|usa|us3|us2|ust|uso| US3
3000 3000
) 7 4000
1000 | 128K / / 1000 | 128k | 1o { 512k {u7e|ursluraurajurz|uri|urofusa| ues
47444 7000
7 2000
2000 | 192K / to | 384K | 8000 | 576K | uBs|usaiusa|us2|ust|usofu7e|ure| u77
5000
// 5000
3000 | 256K 1o | 640k | 9000 | 640K | us4|us3|us2|uet|use|use|usefusr| use
] A/aooo
Segment Memory / /
Code Range // / /
4000 320K X Y/ //) 8 |re|ce|[Fe[es|oafcalss A8
5000 384K " A // /A Ji|niicr || Er|or|cCT]B7 A7
6000 wok VA /¥V///] %6 |n6|ce|F6[E6|D6|Co[BE| 4B
7000 512K /A A7/ A I5 | H5 G5 | F5 | E5 | D5 | C5 [ BS AS
8000 576K A A A/ /A J& | Ha | Ga [ Fa| Ea[Da[Ca|Ba Ad
9000 840K ¥ %, v, A [H3I[G3a|Fa|ea|oafcafes A3
A,
L 2 BANK L 2 BANK
[ 1 2 3 [ ) ] 1 2 3
0 | OFF OFF 54 64 64 2| ON OFF @ 64 256 256
a a 64 64 26 64
L2 BANK 1. £ BANK
a 0 1 2 3 | . 0 1 2 3
1| OFF oN 2% 0 o 0 3| ON oN 256 256 B4 B4
0 256 2% B4 0
2% 2% 0 0

Switch Block A (SWA) Contiguration
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Alternate MPB
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Segment| Memory Date Bit Position Parity
Code Range 76| 5}14)3)12] 1] 0] IC Pos
oooo 64KB u10fu20juU3ojuasju4q|us3jus2|u71| uso
1000 128KB § On us fu19ju2siua4ju4a3jus2jus1juzo| U798
2000 192KB | MPB |U8B fuiB|u28|U33|uU42|UST1jUBD{UBS| U78
3000 256KB U7 (u1rzju27ju32jua1iusojussjues; U7z
4000 320KB Us3§us2) U517 US0{U4g|U4BJU47 | U4E| US4
5000 384KB | On u44§u4a3|ua2iustjuao|uas|uasiu3z| u4s
6000 448KB MEM, |U35§uU34|U33|u32|u3q|usojuegjuasl U36
7000 512KB | EXP, juegefu2sju24ju23ju22{uaq|uaoiu18| u27
8000 640kb | CARD fus jU7 |us |U5 |U4 [U3 (U2 U1 us
Figure 5-9 RAM Memory IC location
for Early—-type MPB,
Segment 8 Segment 7
Segment 6
Segment 9 / Segment 5
:Data Bit Positions // Segment 4
\ y 4
: - - B —J e

e bl et sl ll e =

Chata1 ([s3]l83][s3)[E3][g2]C2I O 3

DData2 fag|i&e|[88]|[os}lsgjcea[ ] =

E Data 3 21159122113 =91c 50 & [ ——

FDatad 3541284138415 64 35455 —

GData5 |EEZ1|58{{Z54I5E{|EE4 8

Hoaas [“Cl[EClmil[8c]]-]CR1 23 [ =

J Data 7 g1l 8]l &]1 8][ 8]

s Y e | s |
1 2 3 4 5 6 7
Expansion \

Bus Connector

Figure 5-10 RAM Memory IC Locations on
Expansion Board
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To check errors reported on the Memory Expander Board
remove the expander board and set the configuration
switches for the maximum memory on the MPB. If the
system passes the parity check, the problem is on the
Memory Expander Board and diagnostics can proceed
(with the expander board reinstalled) as described
above., This technique can be used to isolate RAM
failures within any segment of memory. Set the
configuration switches for the next lower increment
and run the diagnostics until the problem is no
longer observed or the switches are set for only 256
K of MPB memory. This technique can be used to
isolate RAM IC failures within specific -segments of
memory, Figures 5-11 and 5-12, respectively, show
the location of segments on both Main Processor
Boards and on the Memory Expansion Board as well.

If the diagnostics report a PARITY ERROR after the
suspect RAM memory IC has been replaced, then it is
necessary to evaluate the hardware associated with
parity generation. Figure 5-8 and Figure 5-9,
respectively, shows the placement of all major RAM
memory hardware components on the Main Processor
Board. Check the parity generator for proper
input/output conditions.

RAM PATTERN TEST
Format of code:
MEMORY:02:ww, Date Time

ADDRR: sssss:0000
EXP DATA: xxxx, OBS DATA: yyyy

Where, Ww = Detail code
ssss = Segment address of error
0000 = Off'set address of error
XXXX = Expected data
yyyy = Observed data

Detail code:

01 Pattern Error Verified

02 Intermittent Error, Duplicated

o4 Intermittent Error, Not Duplicated
These codes are NOT logically "or"ed.
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Repair Procedure 02

The RAM PATTERN TEST writes data patterns into memory
and then reads the patterns back to verify that all
the data bits in memory are functioning properly.
This test will detect the presence of stuck data bits
in a RAM or an intermittent bus driver. Comparing the
expected data with the observed data will show the
defective bit positions. If the segment address
changes randomly with repeated execution of the RAM
PATTERN TEST, then the problem is also associated
with the addressing hardware and the RAM ADDRESS TEST
should be used to provide further information. A
pattern failure that reports a constant segment
address can be checked using Repair Procedure.
Intermittent failures that are reported as not
Duplicated will require re-use of the RAM PATTERN
TEST to determine if there is an actual problenm.
Intermittent failures reported as Duplicated could
be the result of the RAM IC or the data bus to the
RAM IC. Figures 5-13 and 5-14, respectively, show the
location of RAM memory hardware on the Main Processor
Board.
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Figure 5-14 RAM Memory Components for Early-type MBD
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RAM ADDRESS ERROR TEST

Format of code:

MEMORY:03:ww Date Time

ADDR: sss8s:0000
EXP DATA: xxxx, OBS DATA: yyyy

Where, WWW = Detail code
for DETAIL 01,
xxxx = Segement of expected address
yyyy = Segment of observed address
for DETAIL 02,
ssss = Segment of address or error
ocooo = Always zero
xxxx = Expected address (A8 - A15)
yyyy = Observed address (A8 - A15)
for DETAIL 03,
ssss = Segment address of error
oooo = Always zero
XX = Expected address (A0 - AT)
yy = Observed address (A0 - A7)

Detail code:
01 Segment conflict (A16 - 204)
02 Upper address conflict (A8 - A15)
03 Low address conflict (A0 =AT)

Repair Procedure 03

RAM ADDRESS ERROR will return Detail codes that help
isolate problems with the system address bus. The
ADDRESS PATH is checked in the hardware for integrity
along isolated bus components. The ADDRESS PATH is
hardware divided as low order address (8 bits), high
order address (8 bits), and segment address (4 bits).
Each address path has its own data latches and bus
drivers. The Detail code returned by the RAM ADDRESS
TEST specifies the ADDRESS PATH in the hardware that
could be defective. Comparing the expected address
with the observed can provide indications of which
address line(s) are failing. Evaluation of bus driver
input/output characteristics is recommended; suspect

intermittent IC failure.
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RAM WALKING ONES TEST
Format of code:
MEMORY: 05:00

ADDR: 55SS:0000
EXP DATA: xxxx, OBS DATA:yyyy

Where, WW = Detail code
ssss = Segment address of error
oooo = Offset address of error
xxxx = Expected data
yyyy = Observed

Detail Code:
00 ALWAYS ZERO

Repair Procedure 04

The RAM Walking Ones test writes walking one and zero
patterns in memory, then reads the patterns back to
verify that all data bits are functioning properly.
This test is more extensive than the pattern test,
with the exception that intermittent errors are not
checked.

ROM CHECKSUM ERROR TEST
Format of code:

MEMORY:04:00
EXP DATA: xx, OBS DATA: yy

Where, XX
Yy

Expected checksum
Calculated checksum

Detail code:
NONE

Repair Procedure 05

Make certain that the EPROM BIOS IC (shown in Figure
5-14 and 5-15, respectively, is correctly inserted
in its socket (U13 (U118). If the ROM CHECKSUM ERROR
still occurs replace the EPROM BIOS IC. Should the
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ROM test still report a checksum error the problem
probably exists in an intermittent address or data
bus component that connects the ROM to the 8088
microprocessor.

"__','.. . B e C@%-&:@

wl

ué%)cggtzzzzzji o ;:::ngzjgfi

Figure 5-15 ROM Hardware Components
for Alternate MPB
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Figure 5-16 HOM Hardware Components

for Early-type MPB

FLEXIBLE DISK DRIVE ERROR CODES

FLEXIBLE DISK DRIVE ERRORS, FLEX:01 to 07
(Refer to Figure 5-T)

Format of code:

FLEX:aa:ww, Date Time
EXP DATA: xx, OBS DATA: yy

aa = Major code
WW = Detail code
XX = Optional expected data
yy = Optional observed data
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NOTE: The EXP DATA and OBS DATA fields are dis-
played onmajor code FLEX:06 only.

Detail code:

The following detail codes apply to major codes
FLEX:01 through 05 and FLEX:07.

88 Disk drive not ready

80 FDC failed to respond

Lo Seek operation failure

20 FDC failure

10 CRC error on reading

09 Attempt to read accros 64k boundry
(internal error)

08 Data overrun error

04  Requested sector not found

03 Attempt to write a write protected disk

02 Address mark not found on track

01 Bad command (internal error)

Accompanying message:

NOTE: This message is not displayed for major code
FLEX:06.

DV RTY STO ST1 ST2 TRACK HEAD SECTOR DENSITY
XX XX XX XX XX XX XX XX XX XX

This data is the status returned from the FDC. Refer
to Figure 5-17 for status code specifies.

bV

RTY
STATUS CODE  STO
STATUS CODE  ST1
STATUS CODE  ST2

Drive number

Number of retry

Status register 0 from FDC
Status register 1 from FDC
Status register 2 from FDC

TRACK Track selected
HEAD Head 1 (H=0) or 2 selected
SECTOR Sector selected
DENSITY = Sector density
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Repair Procedure 06
Failure in the Flexible Disk Drive system can be
particularly hard to troubleshoot and repair. There
is a general approach for solving disk drive problems
that is applicable to most failures.
certain types of failures will follow
detail code.

Treatment of
the specified

Nu:::m Statue Byte 0 Btatue Byle 1 Btatus Byte 2
or D7 ang D6 0 Logic Level 1 Ingicates Not Used
Normat Command Termination That FDC Tnied to Logic 0
D7 008 1t Access a Nonexisient
Abnormal Command Termination | Sector
D7 1 D8 O
Invahd Command lssued Not Used Logic 1 Duning Read
DT VD6 1 Logwc 0 by FDC an Deleted
Abnormal Terminailon, Ready Dala Address Mark
[+ Line Changed State During was Encountered
Command Execution
s Logic 1 Indicates FOC Detected 8 Logic 1 If CRC
Completion of the Data Checksum {CRC) Error Found n
Seek Command Error It Set to Data Field (Bad Data)
Logic Y
D4 Set to Logic 1 It Fault Logic | Indicates That Logic § I the
Signal Received From FDD FDC Noi Serviced by Main Cyhnder (Track) Is
or Track 00 Not Found Systems During Oats Transter Not Found
Afier 77 Step Pulses and the FOC Timed Out
D3 Sel to Logic 1 If the Not Used Loge 11! Scan
FDO Is Nol Ready Logic 0 Command I3
Whan a8 Read/Wnits Sanshed (Equal)
Command |s issued
D2 Indicates State or Logic 1 Indicates No Dats Logic t Il Scan
Read/Wnite Head on Returnad for Sector Not Commangd Does Not
FDO st Interrupt Found or Bad Address 1D Field | Find the Sectoron &
Track
-1} Uni Select 1 Logie 11 FOD Logic { Bad Track
Drve A DI O Asturns Write Protect Information Detected
Drnve B DY 0 During a Write
Oparation
0o Uni Select 2 Logic 111 FOC Does Logc 111 Data
Dive A D0 0 Not Find the Address Address Mark Can Not
Drve 8 DO 1 Mark Aftsr Deleciing Be Found
Index Mark Twice

FOC Fienible Disk Controtler
FDOD Flexible Disk Drve

Figure 5-17

Flexible Disk Drive Status Codes
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Stepping Motor

DD Motor Servo Board

DD Motor Assembly MFD Control Board

Terminating
Resistor Pack

Header Jumper
(HS, DSO0, DS1, Etc))

Jumpers for
Strapping (Incl. ML)

PM Strap

Clamp Arm

Assembly Holder

Stepping Motor
Assembly

DD
Motor Assembl
|~ y

v Read-Write
5 ;I Board
Write Protect

Sensor

Track 00 Sensor
Assembly

Index Sensor

Head Carriage Assembly

Figure 5-18 Flexible Disk Drive Components
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There are two major subassemblies needed for correct
disk drive operation. They are: Main Processor Board,
disk drive unit. Refer to the "System Configuration"
section .in this chapter before starting the
troubleshooting session. Figure 5-18 shows the
placement of components on the Flexible Disk Drive.
As a general method of isolating flexible disk drive
failures the following technique can be used.

Because the computer uses drive A as the primary
system drive, a failure of that drive (if there is a
disk drive in that position) will prevent the
computer from loading the operating system during any
boot operation. For systems that have two flexible
disk drives, the second drive can be strapped to be
drive A. Figure 5-19 shows in detail the:header
jumper and other strapping blocks found on the disk
drive (refer to Figure 5-18 for location). The NCR
Personal Computer requires that two straps to be
installed. They are the ML and one drive select
strap. Disk drives are configured as drive A or B by
installing a strap on DSO or DS1, respectively.

NOTE: To change the strapping it is necessary to
remove the Flexible Disk Drive from the

computer.
o0 o o o O (ol o]
oo o O|osa o0 o o}os3
oo O O|ps2 o o 0 0|0s2
oo oo o o o0
/
oo| |0 ojost oo Y //Aos
w o0 wlZZ [o oloso
ool |oo oo
Drive A Drive B

Figure 5-19 Disk Drive Strap Locations
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To configure a different flexible disk drive to be
drive A, remove the strap from DS1 and reinstall on
DSO. Remove the strap from DSO on drive A; this will
prevent addressing conflicts.

NOTE: Do not install two disk drives that are both
strapped as system drive A, address bus
conflicts will result.

With a different drive reconfigured to operate as
drive A attempt to restart the computer system. If
the Flexible Disk Drive still fails to respond, the
failure is not 1likely to be in the drive unit.
Replace the straps as they were originally and insert
the disk drives back into the computer cabinet. If
switching the drives solves the problem then the
specific detail code may provide information as to
the cause of the failure. Should it be necessary to
return the disk drive unit to a service center for
repairs the operational disk drive (configured as
drive A) can be used to provide a working computer
system.

A terminating resistor pack must be installed on the
disk drive attached to the last connected ribbon
cable position. Figure 5-20 illustrates the ribbon
cable; the location of the terminating resistor pack
is shown in Figure 5-18. If only one flexible disk
drive is installed, the resistor pack mnust be
inserted in that drive. For systems with two flexible
disk drives, only one resistor pack is used, i.e., on
the drive at the end of the cable.

CAUTION

Improper installation of the resistor pack
will cause unexpected results in the
operation of the disk drive.
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Figure 5-20 Ribbon Cable Termination
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Figure 5-21 Flexible Disk Related Hardware
Alternate MFB
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Figure 5-22 Flexible Disk Related Hardware,
Early-type MPB

For more detailed information on troubleshooting the
Flexible Disk Drive subassembly, refer to the
specific detail code that was reported by system
diagnostics.

DETAIL CODE 88
Suspect failure of disk drive unit. Refer to

"Repair Procedure 05",

DETAIL CODE 80
Suspect intermittent failure of Flexible Disk
Controller Card. Check control lines at the
expansion slot. Recommend replacement of FDC,

DETAIL CODE 40

Suspect disk drive failure, Recommend Repair
Procedure.
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DETAIL CODE 20
See device code 80.

DETAIL CODE 10
Suspect disk drive unit out of alignment or
defective. Perform data read/write test on
alternate Flexible Disk Drive (if installed) to
verify condition. If both drives fail CRC check
then suspect the flexible disk drive
controller.

DETAIL CODE 09
DMA segment addressing error, probably the
result of a diagnostic software error. Suspect
that the diagnostic disk is defective,

DETAIL CODE 08
Suspect Main Processor Board Failure. Check DMA
channel 2 (DRQ 2) for intermittent operation.

DETAIL CODE 04
Suspect disk drive failure. Check index sensor
on drive (Figure 5-18) shows the location) for
obstruction. Refer to Repair Procedure for
verifying drive failure.

DETAIL CODE 03

Suspect Defective write protect sensor on the
disk drive unit (Figure 5-18) shows the
location). Check sensor for obstruction. You
can measure resistance from write protect
sensor (photo resistor) with diskette installed
that is write protected and then not write
protected. Resistance should change from high
to low if the sensor is operational. Refer to
Repair Procedure.

DETAIL CODE 02
Suspect defective drive; refer to Repair
Procedure. If the drive is not defective then
the problem is probably a bad flexible disk
controller.
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DETAIL CODE 01

Software error. Reboot system and perform test
again. Suspect bad diagnostics program disk.

KEYBOARD ERROR CODES

KEYBOARD ERROR TEST

Format of code:

ERROR:

01:ww Date Time

EXP DATA:xx, OBS DATA: yy

Where,

ww = Detail code
xx = Expected data from keyboard port
yy = Observed data from keyboard port

Detail codes:

01 Keyboard code will not reset

02 No interrupt on keyboard

03 Bad data on loopback of keyboard port
04 Bad data from keyboard

Repair Procedure 07

Check
main

that the keyboard is connected properly to the
processor board connector. The pins of the

keyboard connector should be checked for damage.

DETAIL CODE 01

Suspect that the CPU controller (U7 on the MPB)
is defective.

DETAIL CODE 02

5-32

The keyboard connector J3 should be checked for
power to the keyboard. Pin 5 should read 5V and
pin 4 should read 0V (ground). If the keyboard
is receiving power the keyboard is either not
sending data to the main processor board or the
data path contains a defective component. Check
the EXPand OBS DATA fields. If the OBS DATA
returns a code of 55 the keyboard is
operational and the data path (to UT) is not
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defective. Figures 5-23 and 5-24, respectively,
shows the main processor board components that
comprises the keyboard interrupt signal path.

DETAIL CODES 03 and 04
These codes indicate an internal keyboard
failure of the CPU controller. Check inputs to
U7 (U125) and proper operation of the keybaord

clock.
2§ do e — R Ol
ot O ee Gm =i
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e, = = e,
NV, = g

(
E}[ e e

- ] S =) ©
g[_-..— ))( ) "‘1 g = = Eﬁ-
( = ] E S e = B
[ ]m“~-1 | e e ——
ol 1

H[ s = C=—BC = =B =1

Figure 5-23 Keyboard Related Hardware,
Alternate MPB
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Figure 5-24 Keyboard Related Hardware,
Early-type MPB

VIDEO DISPLAY ERROR CODES

CRT ERROR TEST

Format of code:

MONO:01:ww Date Time
EXP DATA: xx, OBS DATA: yy
OR
COLOR:01: ww Date Time
EXP DATA: xx, OBS DATA: yy
Where, ww = Detail code
xx = Expected data from register
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Yy = Observed data from register
DETAIL code:
01 Monochrome crtc register access error
02 Monochrome crtec cursor error
03 Monochrome crtc character set error
04 Monochrome crtc attribute error
06 Monochrome crtc scroll error
11 Color crtc register access error
12 Color crtc cursor error
13 Color crtc 80x25 character set error
14 Color crtec attribute error
15 Color 640x25 mode error
16 Color crte scroll error
20 Color 320x200 graphics error - color set 0
21 Color 320x200 graphics error - color set 1
22  Color 640x300 graphics error '
30 Color light pen test aborted (timeout)
31 Color light pen address failure

Repair Procedure 08

Detail codes 01 through 06 refer to the errors that
occur on systems that use a monochrome display.
Detail codes 11 through 22 are associated with
systems that use a color video display.

If you have another video display controller card,
try to install it. Should this not solve the problem,
remove the controller card from its expansion slot
location and re-install it in another expansion slot
location. This will correct a problem that is the
result of a bad expansion slot connector. If the
video display is operational and will perform some
functions (such as inverting the display) then the
character generator ROM on the controller card is
probably defective. Errors that are reported for the
monochrome/color video display are usually the result
of a bad controller card. To check the possibility of
a bad data path to the controller card from the Main
Processor Board, a memory expander card can be placed
into the expansion slot occupied by the video
controller card and the diagnostics test for RAM
failures can be executed. To use this technique a BCD
display must be installed for error message output.
or output should be redirected to a printer.
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If no error messages are generated, the data path to
the expansion slot is functional. If the video
display is operational, but the display does not
stabilize, perform the necessary adjustments to the
video display unit.

WARNING

The video display adapter/controller board
contains HIGH VOLTAGE elements.

If the problem is the result of a bad video display
unit and not the digital circuitry, check for the
proper voltages to the analog video circuits. If the
display is out of alignment, refer to the Chapter 7
"Ad justments™ of this manual for more information.

DETAIL CODES 01, 02, 06, 11, 12
Suspect a defective CRT Controller card,
probably the CRT Controller chip.

DETAIL CODE 03, 13
Suspect defective character generator ROM on
the CRT controller card or defective character
code RAM. Perform CRT RAM test to verify CRT
character code integrity.

DETAIL CODE 04, 14
Recommend use of the CRT RAM Error diagnostics
test to check for possible defective attribute
RAM IC.

DETAIL CODE 20, 21
Check the color adjustment to the CRT.

CRT RAM ERROR TEST
8Format of code:

MONO:02:ww Date Time

ADDR: ssss: oooo, EXP DATA: xxxx; OBS DATA: yyyy
OR

COLOR:02:ww Date Time
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ADDR: ssss: 0000, EXP DATA: xxxx, OBS DATA: yyyy
¥here, ww Detail code

ssss = Segment address of error
0000 = Offset address of error
xxxx = Expected data
yyyy = Observed data

Detail codes:
01 Monochrome pattern error
02 Monochrome address error
11 Color pattern error
12 Color address error

Repair Procedure 09

Refer to Repair Procedure 08. Use the memory
expansion board to test the CRT controller card data
path. If the memory expansion board produces a RAM
failure error, the hardware data path to the
expansion slot is suspected to have failed. Otherwise
suspect a defective RAM IC on the CRT controller
card.

DETAIL CODE 01 and 11

These codes refer to the monochrome and color
units, respectively. They indicate an
intermittent failure of a line driver to the
RAM IC or a stuck data bit within the RAM. If
the flexible disk drive controller or the
memory expander card (if installed) do not
produce an error in the diagnostics test the
CRT RAM IC is most likely the cause of the
error condition.

DETAIL CODE 02 and 12

Suspect intermittent failure of an address
latch. Check the address bus to the main
Processor Board expansion slot for proper
operation (particular attention should be given
to address lines 18 and 19). The failure is
probably the result of a defective component on
the CRT controller card.
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PERIPHERAL ERROR CODES

SERTAL COMMUNICATIONS ERROR TEST
Format of code:

PERI
EXP

Wher

NOTE

PH:01:ww  Date Time
DATA :xx, OBS DATA: yy

e, wWw = Detail code
xx = Optional expected data
yy = Optional observed data
3 EXP DATA and OBS DATA are in reference to the

registers in error. If a register is not in
question these fields are not displayed.

Detail Code:

NOTE

5=-38

The detail code is a bit sensitive code. It is
displayed on the CRT as a hex code with bit T as
the MSB and bit 0 as the LSB. An "x" represents
the "Don't Care State". The detail codes are to
construct the error code for all serial
communication failures. Block 1 codes represent!
failures of the 8250 serial communications chip
or the line drivers used to transmit or receive
data from the serial (RS 232) port: To form the
error code the detail codes for block 1
diagnostics are logically "or™ ed. Observe that
the following bit designation is used.

bits 0,1 communications channel selected

bits 2,3 error during transmit or receive

bits 4 internal/external loop back test

bits 5,6 control/status errors

bits 7 time out or receive data error

g See Figure 5-25 for status/control
definitions
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‘BLOCK 1 B

-
-
"
-
[
L]

COM1 channel selected

Error on channel during transmit
Error on channal during receive
Channel loop back internal
Channel loop back axternal
LOOP MODEM CONTROL to status error
MODEM STATUS will not reset
MODEM STATUS will not set
LINE STATUS error

Chennel time out efror

Recaive data error

M ox M oM B B X M M X O| -
M oX X N X M X M X X w| O

- -0 OO X M X X X
O 0 = =« OO0 X X X &R X
-0 - O - O X X MR X
XX X MK X O e X X
XX MM KM KM - ON
X oM oM X X X M M O e X

BLOCK 2

Detail codes associated with block 2 are of serial
Interrupt failures or & taiture to select the sertal i chip

Channel Interrupt error on wrong channel,

2 i v
Q.
No COM interrupt
Channel interrupt on COM1
Channel interrupt on COM2
Bad INTERRUPT ID status before interrupt
Bad INTERRUPT ID ststus after interrupt
on COMY
Select error COM1 t 1 1 0

- s s ws s
- s o
- - = e
00000
" M - 0O
H N O -

-0 - 0000
- - O -0 00

Figure 5-26 Serial Communications Status (2 of 2)

Repair Procedure 10

Before starting to troubleshoot the communications
channel it 1is recommended that the system
configuration switches may be checked for the proper
setting. It is also necessary to install a wrap plug
or Turnaround Test Plug (Part No. 017-0044311) for
the RS-232 port. If you do not have such a Test Plug
construct one using an RS-232 female connector with
the pins Jjumpered as in Figure 10-27. If you have not
already done so, refer to the "System Configuration"
section of this chapter. Most of the bit sensitive
codes that are specified in the error message refer
to the failure of the 8250 communications IC or one
of the associated line drivers, This test can be used
to determine a peripheral device (modem, printer,
etc.) connected to the serial (RSA-232) port is
defective., Figure 5-25 shows the location of hardware
used by the serial communications port. To test the
data bus to the 8250 serial communications IC a
printer can be attached to the computer®s printer

5-40



LEVEL 1 DIAGNOSTICS ERROR RETURNS

port (J2) and diagnostics check run on the printer.
If the printer fails the problem is probably an
intermittent bus driver on the data bus. This test
can be used since both printer and serial port use
the data bus.

NOTE: Remove any equipment attached to the RS-232
port and install the loop-back connector
BEFORE running the diagnostics test.

Connect:2 to 3
4 to 6 to B
5 to 20 to 22

1
o b qga p oo 0 0 ©
@Qooouoox}ooo)@

Figure 5-27 Turnaround Test Adapter
(Soldering Side)

DETAIL CODE (BLOCK 1)

If an internal error is returned by the detail
code (bit 4 at logic 1) then suspect a failure of
the 8250 serial communications IC. Errors that
occur during external loop back checks require
that the line drivers from/to the 8250 be checked
fo proper operation. Figure 5~23 provides more
information for determining the actual cause of
an internal failure.

DETAIL CODE (BLOCK 2)

The serial interrupt can be detected as the
output of the tri-buffer U23 (U12).It is routed

to the interrupt controller IC through switch
block A on the main processor board. For
interrupt failures check that the system switches
are set for serial port enabled. If the switch is
properly set, proceed from the output of U23
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(U12) (pin 8) to determine if the interrupt
signal is operational (refer to Figures 5-26 and
5-27, respectively)
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Figure 5-28 Serial Communications Port Hardware
for Alternate MPB
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PRINTER (PARALLEL) PORT ERROR TEST

Format of code:

PERIPH:02:ww Date Time
EXP DATA: xx, OBS DATA: yy

Where, ww = Detail code
xx = Expected data
yy = Observed data
Detail code:
01 Printer data port error
02 Printer control port error
03 Printer status port error
0y No interrupt on printer port

Repair Procedure 11

To perform the diagnostics test on the printer port
it is necessary to install the Turnaround Test Plug,
Part No. 017-004431. If such a wrap plug is not
available it is necessary to construct a wrap plug
according to Figure 5-30. The location of hardware
components used by the printer port is shown in
Figures 5-31 and 5-32,

Connect 1 to 13
2 to 15
14 to 12
16 to 10
17 to 11

@@ (°;::::3;;° .
NN

Figure 5-30 Printer Port Loop Back Connector
(Front Side)
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DETAIL CODE 01

If the printer data path is defective the
diagnostics test with loop back connector
installed will show the failure (invalid data)
in the EXP DATA and OBS DATA fields. For valid

data the expected and observed fields will be
the same. Should the test fail then the problem

—

is resident on the main processor board.

Figure 5-31
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Figure 5-32 Printer Port Hardware Components
Early-type MPB

To check the integrity of the data bus used to
communicate with the printer port a loop back
connector can be placed on the RS 232 SERIAL PORT
(J10) and diagnostics performed on the serial port.
If the serial port also fails the diagnostics test
the problem is a bad bipolar ROM (U9, which
generates chip selects for serial and printer ports)
or a defective component on the data bus.

DETAIL CODE 02 and 03
Printer control and status is a Main Processor
Board Failure and requires the analysis of
printer port hardware. The problem might be a
defective data bus line driver or data latch.
Suspect the C data bus routed from the 8255
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((PI0, U35 (U46)) through line driver U61
(U47) and data latch U69 (U56) to the printer
port. Refer to Detail Code 01.

DETAIL CODE 04
Suspect Interrupt #7 not operational at|
interrupt controller ((8259, U25 (U132)). Check
the operation of -ACK from the printer port (J2
pin 5). Check U23 (U12#%) (tri-state buffer for
interrupt 7) for proper operation.

PRINTER ERROR TEST
Format of code:
PERIPH:03:ww Date Time

Where, ww = Detail code

Detail code:
DO = 1 : Printer time out
D3 = 1: I/0 error
DY = 1 : Printer select
D5 = 1 : Out of paper
D6 = 0 : Ack {(internal)
D7 = 0 : Printer busy

Repair Procedure 12

Refer to previous Repair Procedure 11. Check the
installation of the printer; suspect bad cable
connection or printer switch settings.

MAJOR SYSTEM CONTROLLER ERROR CODES

Diagnostic Error Codes 01, 03, 04, 05, 06, 07 are
associated with failures on the main processor board.

To analyze the error condition requires the use of an
oscilloscope. However, some of the components are
installed in sockets and can be removed. Replacement
of defective socketted components may alleviate the
error condition,
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CAUTION

Care should be used in removing any socketted IC
component or damage to the component/socket may
result.

CPU ERROR (8088)
Format of code:
CONTROL:01:00 Date Time

Detail code:
NONE

Repair Procedure 13

Check the 8088 U6 (U125) for correct installation.
Determine if the ready line of U6 (U125) is active;
this will suspend operation of the microprocessor. If
this condition is observed then check RDY and DMA
wait inputs into the CPU VLSI (U7/125). If one of
these two control lines is not active then suspect
that the clock IC (U7) or the processor (U6)(U125) is
defective.

NOTE: A control line attached to a defective input
that is also attached to the inputs of other

gates can produce unpredictable results and
conditions that are difficult to troubleshoot.

INTERRUPT CONTROLLER (8259) TEST
Format of code:

CONTROL :02:ww Date Time
EXP DATA: xx, OBS DATA: yy
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Where, ww = Detail code
xx = Expected data from register
Yy = Observed data from regiser

Detail code:
10 Failed read/write to mask register

Repair Procedure 114
Check the bus connections to the 8259 Interrupt
Controller IC.

DETAIL CODE 10
Suspect 8259 (U25)U132#%) data bus to processor
connection; check data bus. The 8259 may be
internally damaged resulting in intermittent
failure; replace U25 (U132%),

IRTERVAL TIMER (8253) TEST

Format of code:

CONTROL:03:ww Date Time
EXP DATA: xxxx, OBS DATA: yyyy

Detail code
Expected data from register
Observed data from register

Where, ww
XXXX

yyyy

Detail code:

1x Failed counter read/write test
x = counter 2

2% Timer too fast
x = counter 0,1,2

3x Timer too slow
X = counter 0,1,2

bx No output from timer O
x = counter 1,2

Repair Procedure 15
DETAIL CODE 1x
Suspect intermittent failure of the 8253 timer
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IC U30 (U120). Recommend check of the B data bus
for proper operation.

DETAIL CODE 2x, 3x, 5x
Check the clock inputs to the 8253 U30 (U120)
Suspect divide by 2 flip flop and the timer chip
(U30)(120).

DMA CONTROLLER (8237) TEST
Format of code:

for Detail 1x

CONTROL :04:1x Date Time
EXP DATA: xx, OBS DATA: yy

Expected data from register
Observed data from register

Where, XX
yy

for DETAIL 70,

CONTROL:04:70 Date Time
EXP DATA: xxxx, OBS DATA: yyyy

expected segment
observed segment

Where, XXXX
yyyy

Detail code:
1x DMA controller failed internal register
read/write test
X = register 2 through 7
70 DMA failed addressing test.

Repair Procedure 16

DETAIL CODE 1x
Suspect intermittent failure of 8237
U31(u122).
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DETAIL CODE 70

DMA failed addressing test. Evaluate the EXP
and OBS DATA fields to determine if the address
failed along an eight bit address path. If the
lower address bus (bits 0 - T7) has been altered
then suspect line driver U32 (U75). For |
alterations of the high address bus (bits 8 -
15) suspect address latch U12 (U126). If Detail
Code 70 is returned and the EXP and OBS data
fields match then suspect U11.

CPU CONTROLLER ERROR TEST (VLSI DEVICE)
Format of code:

CONTROL : 05 :ww Date Time
EXP DATA: xx, OBS DATA: yy

ww = Detail code
xx = Expected data from port
yy = Observed data from port

DETAIL code:

11 Port failed read/write test to PIO |

control register (Port B).

Repair Procedure 17

The system PIO uses port B for the following control
functions: control the speaker on the Main Processor
Board, enable RAM parity , read the sense switches,
and keyboard control.

Because port B is used to control several different
devices, the diagnostics test for those devices
should return an error if there is a failure on one
of its control lines. Run RAM PARITY TEST and
KEYBOARD TEST using the diagnostics., To test the
speaker depress any printing character key on the
keyboard and hold. When the end of line is reached
the speaker will click repeatedly until the key is
released. The speaker should emit a constant tone.
Intermittent failure is indicated by a random break
in the tone. All of these tests should be run
repeatedly to check for intermittent component
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failure. A failure detected by using this technique
can isolate which line on the PIO is failing. Check
CPU Controller.

SERIAL PORT (8250) TEST
FAILED LINE CONTROL REGISTER READ/WRITE TEST

Format of code:

CONTROL : 06 :ww Date Time
EXP DATA: xx, OBS DATA: yy

Where, ww = Detail code
xx = expected data from register
Yy = observed data from register

Detail code:
01 Read/write to divisor latch high
02 Read/write to divisor latch low
03 Read/write to line control register
04 Read/write to modem control register

Repair Procedure 18

Suspect defective 8250 (U1, U37) or intermittent
failure of data bus. Perform the PRINTER PORT TEST.
The printer uses the C data bus to communicate with
the microprocessor., If the printer port passes
(several runs of the test) suspect the 8250 (U1)(U3T)
serial communications IC. A failure reported by the
Printer Port Test indicates a failure of the data
bus; check line driver U43 (U94) for intermittent
failure. Refer to "Repair Procedure 07" for
troubleshooting the serial communications port.

FLEXIBLE DISK CONTROLLER (8272) TEST
Format of code:

CONTROL : 07 :ww Date Time
EXP DATA: xx, OBS DATA: yy
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Where, ww = DETAIL code
xx = Expected data from register
yy = Observed data from register

Detail code:

10 No ready status from controller

11 Bad status returned after invalid conmmand
sent

12 Incorrect STATUS 0 returned from controller
after invalid command sent

Repair Procedure 19

Suspect defective flexible disk drive controller
IC. Refer to "Repair Procedure 08" for more
information on troubleshooting flexible disk drives.

CRT CONTROLLER (6845) TEST

Format of code:

CONTROL : 08 :ww Date Time
EXP DATA: xxxx, OBS DATA: yyyy

Detail code
Expected data from register
Observed data from register

Where, ww
XXXX

yyyy

Detail code:

OE Cursor address register read/write error
- 14 (mono)

OF Cursor address register
read/write error - 15 (mono)

1E  Cursor address register read/write
error - 14 (color)

1F  Cursor address register read/write error
- 15 (color)

Repair Procedure 20
Suspect defective 6845 CRT Controller chip. Replace
the 6845 Controller IC or the CRT Controller Card.
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Refer to "Repair Procedure 08" for more information
on troubleshooting Video (CRT) systems.

FIXED DISK CONTROLLER ERROR CODES
FIXED DISK CONTROLLER ERROR TEST (ON EXPANSION BOARD)

Format of code:

FIXED:01:ww Date Time
HEAD TRACK  SECTOR CYCLE
XX XXXX XX XXXX
Where, ww = Detail code

XX location on disk related to error

Detail code:

01 Command error (internal)
02 Address error

(o2} Sector error

05 Reset error

o7 Initialization error

09 DMA across 64K error (internal)
0B Bad track

10 Uncorrectable data error
11 ECC soft error

20 Controller error

40 Seek error

80 Timeout error

BB Undefined error (internal)
FF Read status failed

Repair Procedure 21

Check the power and ribbon cable connectors to the
fixed disk drive., Re-install the fixed disk
controller card in a different Expansion slot.
Perform diagnostics test on the flexible disk drive
and the CRT unit. If both pass the diagnostic test
then the problem is a defective fixed Disk or fixed
disk controller card.
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Some error conditions can be corrected by
reformatting the fixed disk, If the fixed disk drive
is reformatted all data previously stored on the
drive is lost.

FIXED DISK ERROR TEST
(Refer to Figure 5-T)

Format of code:

FIXED:aa:ww Date Time
HEAD TRACK SECTOR CYCLE
XX XXXX XX XXXX

NOTE: The additional messages do not appear for
all error codes.

Where, aa = Major code
ww = Detail code
XX = location on disk related to error

Detail code:
01 Command error (internal)
02 Address error
o4 Sector error
05 Reset error
o7 Initialization error
09 DMA across 64K error (internal)
0B Bad track
10 Uncorrectable data error
11 ECC soft error
20 Controller error
50 Seek error
80 Timeout error
BB Undefined error (internal)
FF Read status failed

Repair Procedure 22

Major error codes FIXED:02 through FIXED:08 indicate
failures that occur in the fixed disk drive assembly.
(For failure of the fixed disk controller, a major
error code of FIXED:01 is returned.) To verify the
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operation of the main processor board bus signals
insert another controller card (CRT, memory expander)
in the expansion slot occupied by the fixed disk
controller card and perform diagnostics tests for the
newly installed card. If the diagnostics tests pass
then the problem resides on the fixed disk controller
card or the fixed disk drive subassembly. Check the
fixed disk drive for proper installation and
strapping.

DETAIL CODE 01
An invalid command was issued to the fixed disk.
Check the cable connections to the drive unit.
Suspect failure of the fixed disk controller
card.

DETAIL CODE 02
Probable failure of the fixed disk controller
card.

DETAIL CODE 0&4
Suspect failure of the fixed disk drive.
Reformatting the drive might correct the
condition.

DETAIL CODE 05
Suspect failure of the fixed disk drive. Refer
to "Repair Procedure 22" for checking the RESET
signal to the expansion slot.

DETAIL CODE 07
Suspect failure of the fixed disk controller
card.

DETAIL CODE 09
Software failure. Repeat the test; if the test
fails again, try another diagnostics diskette.

DETAIL CODE 0B
Suspect damage to fixed disk drive. Attempt to
reformat the drive unit.

DETAIL CODE 10
Refer to DETAIL CODE OB,
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DETAIL CODE 11
Refer to DETAIL CODE OB.

DETAIL CODE 20
The fixed disk controller card failed while the
diagnostics were testing the drive unit.
Suspect defective fixed disk controller card.

DETAIL CODE 40
Refer to DETAIL CODE OB.

DETAIL CODE 80
The fixed disk drive failed to respond to the
fixed disk controller. Check the drive for
correct installation.

DETAIL CODE BB
Perform the diagnostics test again. Suspect
failure of fixed disk controller card or the
diagnostics test diskette.

DETAIL CODE FF

Suspect failure of the fixed disk controller
card.

VIDEOTEX ERROR CODES

MODEM INTERFACE ERROR TEST
#%#% ERR: 26:ww

VLP INTERFACE ERROR TEST
B#% ERR: 26:ww

Where, ww = Detail Code

5-56



Repair Procedure 23 and 24

If detail codes 01 and 02 are returned, the Videotex
controller board is defective. A new board must be
installed.

Repair Procedure 25

Check for the installation of the Turnaround Test
Plug (Part No. 017-0044311). If the error persists, a
new Videotex controller board must be installed.

TEST PICTURE ERROR

##¥ ERR: 26:ww

Where, ww = DETAIL code

Repair Procedure 26

If detail code 10 is returned, the EUROM, Videotex
controller board or the switchboard may be defective.
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Chapter 6

Removal/Replacement

This chapter describes how to remove and replace the
major assemblies of the NCR Personal Computer PC 4i.

The description includes all assemblies that are used
in the computer, therefore be sure that the correct
procedure is used since not all features are in every
system.

In some of the figures assemblies are not shown for
reasons of clarity. It is only necessary to remove
what is described in the text.

When a complete assembly is replaced, contact your
supplier or NCR office for information concerning the
possible repair of the defective assembly.
WARNING
Disconnect the power cord before removing the
cabinet. Dangerous voltages are present when
working with the covers removed. Only trained
engineers should attempt to work on the

computer with the covers removed.

Do not leave the computer unattended with
power applied and the covers removed.

CABINET

To remove the cabinet, refer to Figure 6-1 and use
the following procedure:

1. Be sure that the ON/OFF switch is in the OFF
position

2. Disconnect the power cord (A).
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REMOVAL/REPLACEMENT

3. Remove the two retaining screws (B).
4, Slide the cabinet top backwards and upwards.

To re-assemble, use the above procedure in the
reverse order,

(4

L~

Figure 6-1 Cabinet Removal

CARD RACK ASSEMBLY

To remove the card rack assembly, refer to Figure 6-2
and use the following procedure.

1. Be sure that the ON/Off switch is in the OFF
position.

2. Make a note of their positions and disconnect the
cables from the back of the card rack assembly.
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REMOVAL/REPLACEMENT

(/)

Figure 6-2 Card Rack Removal

3. Turn the securing screw (A) a quarter turn
counter-clockwise.

4, Pull out the card rack assembly.
NOTE

The cable connecting the disk drives to
the card rack assembly is long enough to
allow complete withdrawal of the
assembly and further work on the
assembly.

5. To completely disconnect the card rack assembly,
make a note of their positions and disconnect the
broad ribbon cables from the disk drives.

To re-assemble, use the above procedure in the
reverse order.
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NOTE

The ribbon cable is color coded on the
lower edge, be sure that the connectors
to the disk drives are reconnected the
correct way.

When adding option boards to a system the following
limitations must be considered:

1. A maximum of seven boards may be installed into
the card rack assembly.

2. The shape of the card rack assembly limits the
installation to three full length boards in the
upper slot positions; and four shorter length
boards in the lower slot positions. You can
install shorter length boards in the upper slot
positions.

PRINTED CIRCUIT BOARDS

All printed circuit boards (except power supply and
deflection board) are contained in the card rack
assembly. To remove the PCBs, remove the card rack
assembly and use the following procedures.

Option PC Boards

1. Remove the screw that secures the option PCB to
the card rack assembly, see Figure 6-3.

2. Remove the plastic retaining strip

3. Carefully pull the PCB out of the card rack
assembly.

To replace a PCB, use the above procedure in the
reverse order. Be sure that the connector on the PCB
is fully seated into the connector on the main
processor board.
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Figure 6-3 Option Board Removal

Main Processor Board

To remove the main processor board, remove all option
PCBs, and use the following procedure. This procedure
applies to both versions, to the Alternate and Early-
type MPB as well.

1. Remove the 5 screws and 1lift off the metal cover
(A) as shown in Figure 6-4, When removing an
Alternate MPB the Speaker Connector JP7 has to be
disconnected before removing the metal cover.

2. Disconnect all ribbon cables from the MPB.
Alternate MPB: Disconnect flexible disk drive
connector from J1%
Disconnect Serial/Parallel
Connector from J2
Disconnect Fan Connector from
JPT
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REMOVAL/REPLACEMENT

Early-type MPB: Disconnect Flexible Disk Drive
connector from P12
DisconnectSerial/Parallel
connector from P13

# marked on MPB

6-6

Figure 6~4 Main Board Cover Remcval

Remove the two screws fastening the MPB to the
rack.

Unscrew the power connector (A) on the top right
of the MPB, see Figure 6-5.

Removefan(B) on the front panel of the rack.

Using a small pair of pointed pliers, squeeze the
lugs on each of the plastic stand-offs (C)
together and carefully 1ift the board over the
stand-offs, see Figure 6-5.

When the board has been lifted over the lugs of
all stand-offs, then the board can be completely
removed.,
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To replace the main processor board, use the above
procedure in the reverse order.

Figure 6-5 Board Removal

DISK DRIVES
To remove the disk drives, first remove the cabinet

and card rack assembly, refer to Figure 6-6 and use
the following procedure:
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1. If you have not already done so, disconnect the
broad ribbon cable (A) from the disk drive (two
cables on fixed disk drives).

Figure 6-6 Disk Drive Removal

2. Disconnect the power cable (B) from the disk
drive.

3. Remove the knurled screw (C).

4., Remove the two screws (D) from the top of the
disk drive.

5. Slide the disk drive out through the front of the
cabinet.

To replace a disk drive, use the above procedure in
the reverse order.
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NOTE: Unless the disk drive strapping is
changed, flexible disk drives are not
interchangeable. Always replace the drive
into the original location.

If a replacement disk drive is being installed then
this must be strapped correctly, refer to the Chapter
8 "Strappings".

ON/OFF SWITCH

To remove the ON/OFF switch, remove the cabinet and

card rack assembly, refer to Figure 6-7 and use the
following procedure.

1. Be sure that the ON/OFF switch is in the OFF
position, and that the power cord is
disconnected.

2. Remove the two screws from the back of the ON/OFF
switch.

3. Remove the switch cover the switch can now be
pulled away from the back of the cabinet. Make a
note of their positions and unsolder the wires.

4, Remove the ON/OFF switch.

To replace the switch, use the above procedure
in the reverse order. Be sure that the wires are
soldered onto the correct terminals.
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Figure 6-7 ON/OFF Switch Removal

BRIGHTNESS AND VOLUME CONTROLS

To remove either the Brightness or Volume controls,
remove the cabinet and card rack assembly, use the
following procedure:

Be sure that the ON/OFF switch is in the OFF
position, and that the power cord is
disconnected.

Using a small screwdriver push the control knob
off the spindle as shown in Figure 6-8.

From the front of the computer unscrew the
control knob securing nut.

The control knob can now be pulled away from the
back of the cabinet. Make a note of their
positions and unsolder the wires.

Remove the control knob.
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To replace the control knob, use the above procedure
in the reverse order. Ensure that the wires are
soldered onto the correct terminals.

Figure 6-8 CRT Control Removal

MONOCHROME CRT/POWER SUPPLY ASSEMBLY

This part of the computer may be removed as a
complete assembly (CRT and power supply), or the
power supply may be removed separately. Remove the
cabinet, refer to Figure 6-9 and use the following
procedure.

COMPLETE ASSEMBLY

1. Disconnect the three connectors J2,5,4 (A) from
the left side of the power supply board

2. Disconnect the CRT cable (B) from the back of the
card rack assembly.

3. Loosen the 6 screws (C) and slide the assembly to
the back, then lift out the complete assembly.
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To re-assemble the complete assembly into the
computer, use the above procedure in the reverse
order.

Figure 6-9 Monochrome CRT/Power Supply Removal

POWER SUPPLY

The power supply may be removed from the CRT assembly
either after the CRT assembly has been removed from
the computer, or while it is still in the computer,
To remove the power supply, refer to Figure 6-10 and
use the following procedure,
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Figure 6-10 Monochrome Power Supply Removal

1. Disconnect all connectors (A) from the left side
of the power supply board.

2. Remove the two screws (B) and disconnect the
Ground wire (C).

3. Slide the power supply board towards the back of
the CRT assembly and 1lift out.

To re-assemble the power supply into the CRT assembly
use the above procedure in the reverse order. Be sure
that the ground wire is reconnected and securely
fastened.
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MONOCHROME DEFLECTIOK BOARD

WARNING

Very high voltages are present when the unit is
operating. Before removing the CRT High Tension
lead, the CRT tube should be discharged by
connecting a 1 megohm resistor between the high
tension connector and ground for a minimum of
ten seconds, see Figure 6-11.

Figure 6~11 Discharging CRT

The monochrome deflection board can be removed with
the CRT assembly still fitted into the computer, to

do so refer to Figure 6-12 and use the following
procedure.
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1. Disconnect the high tension lead (A) from the
back of the CRT tube.

2. Disconnect all connectors (B) from the deflection
board.

3. Push the plastic clips (C) out of the frame,
remove, and lift out the deflection board.

L. Remove small PCB from rear of CRT.

Figure 6-12 Monochrome Deflection Board Removal

To replace the deflection board, use the above
procedure in the reverse order. Be sure that the high
tension lead is fully seated into the CRT tube.

MONOCHROME CRT
WARNING

Very high voltages are present when the unit
is operating. Before removing the CRT High
Tension lead, the CRT tube should be
discharged by connecting a 1 megohm resistor
between the high tension connector and ground
for a minimum of ten seconds, see Figure
6-11.
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To remove the CRT, remove the cabinet, discharge the
CRT tube, use the following procedure:

1. Remove the complete CRT/Power Supply assembly.
2. Disconnect the connector (A) from the deflection
board, see Figure 6-13.

Figure 6-13 Monochrome CRT Removal

3. Disconnect the high tension lead (B) from the
back of the CRT tube.

Y}, Disconnect the small PCB (C) from the end of the
CRT tube.

5. Disconnect the ground wire (D) from the back of
the CRT tube.

6. Support the CRT tube, remove the four screws (E)
and carefully lift out the CRT tube.

To replace the CRT tube use the above procedure in

the reverse order. Be sure that the high tension lead
is fully seated into the CRT tube.
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COLOR CRT/POWER SUPPLY ASSEMBLY

To remove this assembly, remove the cabinet, and use
the following procedure:

1. Disconnect the three connectors (A) from the left
side of the power supply board (Figure 6-114) .

2. Disconnect the CRT cable (A) from the back of the
card rack assembly, see Figure 6-15)

Figure 6=-14 Color CRT/Power Supply Removal

3. Disconnect the connector (B) from the deflection
board.

4. Remove the two screws (C)

5. Loosen the four screws (D) and slide the assembly
to the back, then 1lift out the complete assembly.
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Figure 6-15 Power Supply Removal

To re-assemble the complete assembly into the
computer, use the above procedure in the reverse
order.

POWER SUPPLY

To remove the power supply, it is first necessary to

remove the complete CRT/Power Supply assembly. Then,

Crefer to Figure 6-16, and use the following
procedure:

1. Disconnect the connectors (A) from the power
supply board.

2. Disconnect connector (B) from the power supply.

3. Remove the four screws (C) that secure the power
supply to the base of the assembly.

4, Slide the power supply out, under the front of
the CRT tube.
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C

C A B C A

Figure 6-16 Color Power Supply Removal

To replace the power supply, use the above procedure
in the reverse order.

COLOR DEFLECTION BOARD

WARNING

Very high voltages are present when the unit is
operating. Before removing the CRT High Tension
lead, the CRT tube should be discharged by
connecting a 1 megohm resistor between the high
tension connector and ground for a minimum of
ten seconds, see Figure 6-11.

The color deflection board can be removed with the
CRT assembly still fitted into the computer, to do so
refer to Figure 6-17 and use the following procedure.

Disconnect the high tension lead from the back of
the CRT tube.

Disconnect 4 connectors J1,2,3,115 (4) from the
deflection board.

Disconnect connector (B) from the deflection
board
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Figure 6-17 Color Deflection Board Removal

y, Remove the screw (C) from the lower right corner
of the deflection board.

5. The deflection board is protected by a shielding
grid which is attached by means of three screws.

6. Remove the two screws (D) from the bracket that
secures the deflection board to the frame.

T. Break the adhesive bond (A) between the end of
the CRT tube and the small PCB.
disconnect the small PCB from the end of the CRT

tube.
8. Push the plastic clips (E), see figure 6-17 out
of the frame, remove, and 1ift out the

deflection board.
To replace the deflection board, use the above

procedure in the reverse order, Be sure that the high
tension lead is fully seated into the CRT tube.
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Figure 6-18 Color Deflection Board Removal

COLOR CRT

WARNING

Very high voltages are present when the
unit is operating. Before removing the CRT
High Tension lead, the CRT tube should be
discharged by connecting a 1 megohm
resistor between the high tension connector
and ground for a minimum of ten seconds,
see Figure 6-11.

To remove the CRT, remove the cabinet, discharge the
CRT tube, and use the following procedure:
1. Remove the complete CRT/Power Supply assembly.

2. Disconnect the connector (B) from the deflection
board, see Figure 6-18.

6-21



REMOVAL/REPLACEMENT

3.
4.

Disconnect the high tension lead from the
back of the CRT tube.

Break the adhesive bond (4) from the end of the
CRT tube and the small PCB, disconnect the small
PCB from the end of the CRT tube.

Disconnect the single wire B from the back of the
small PCB.

Disconnect connector B from Power Supply, see
Figure 6-17.

Support the CRT tube, remove the four screws from

the front of the CRT, and carefully 1ift out the
CRT tube.

To replace the CRT tube use the above procedure in

the

reverse order. Be sure that the high tension lead

is fully seated into the CRT tube.
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Chapter 7

Ad justments

MONOCHROME CRT

The "Utilities™ part of the Level 1 Diagnostics Disk
contains a " Monochrome Alignment" phase. The screens
provided in this phase can be used to help in
adjusting the monochrome and color CRT display.

The positions of the adjustment controls are shown in
Figure T-1.

Figure 7-1 Positions of Adjustment Controls
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ADJUSTMENTS

7-2

WARNING

Very high voltages are present when the unit
is operating. Although these voltages carry
low current, extreme care should be used
when performing ad justments when the unit is
operating. All adjustments should be made
with plastic adjusting tools. Before
removing the CRT high tension lead, the tube
should be discharged by inserting under the
cap a screwdriver that is connected to
ground through a 1 megohm resistor. To be
sure that the CRT is fully discharged the
connection to ground should be maintained
for at least ten seconds, see Figure T7-2,

Figure 7-2 High-Voltage Discharge



DISPLAY OUT OF FOCUS

Adjust focus trimmer (A4).

DISPLAY TOO DIM

s =7,

Ad just brightness trimmer (B).

ADJUSTMENTS
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DISPLAY ROLLS

{

|

Mﬂ!

///W/)/Wiﬂ!

|
j

Turn trimmer (C) until display stops rolling, next
turn trimmer in the opposite direction display just
starts to roll in the opposite direction, now set the
trimmer to the mid-point of these two positions.

DISPLAY TOO SHORT/LONG

\
J

Adjust height trimmer (D), "Character Field Size".
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DISPLAY NOT LINEAR

r A\
s ———————

| e ————
_J

Adjust linearity trimmer (E).

DISPLAY TOO WIDE/NARROW

|
|

Adjust coil (F), see "Character Field Size".
DISPLAY TILTED

=

Loosen the locking screw (G) and rotate the yoke (H)
assembly, tighten the locking screw, see Figure T-1.
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CHARACTER FIELD SIZE

%
———————
e

—_—

ng —

H
| | |

b

Figure T-3 Character Field Size

With all adjustments correctly set, a full screen
display of 25 lines each with 80 characters, occupies
an area of 222 nm (8.7 in.) by 167 mm (6.6 in.),
centered on the CRT screen as shown in Figure T7-3.

COLOR CRT
NOTE

Before carrying out these adjustments, the
CRT assembly must reach normal operating
temperature. The unit should be switched on
for at least half an hour with the
brightness control turned to maximum.

To display the desired test screens, use the CRT
Adjustment Routines of the Level 1 Diagnostics. With
the <F6> key pressed in the Main Menu you enter the
Utilities Menu (see Chapter 4 ). When selecting "5"
in the Utility Menu you enter the Alignment Phase
enabling you to perform your adjustments. The
following screen is displayed:
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COLOR AL IGNMENT
AVAILABLE SELECTIONS:

1 Linearity

2 Focus

3 Raster

4 Color Bars

§ Purity

6 Blank Screen

Note: After slignment screen {is diepleyed press any key to
continue,.
<F3> Return to previous menu
Press selection number end <ENTER> to choose from
Availeble Selections
SELECTION=>

For any trimmer adjustments use only plastic tools.

WARNING

Very high voltages are present when the unit
is operating. Before removing the CRT High
Tension lead, the CRT tube should be
discharged by connecting a 1 megohm resistor
between the high tension connector and
ground for a minimum of ten seconds, see
Figure T-14.
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7
=Ml

Figure 7-4 High-Voltage Discharge

HORIZONTAL DEFLECTION

OSCILLATOR ALIGNMENT

1.

7-8

To enter the Color Alignment Utility proceed as
previously described, then select "3", "4" and
<Fl4> to obtain an all white picture to begin your
adjustments (refer to Figure 7-5).

Turn H HOLD (VR502 in a clockwise direction until
you see changes (overlapping) on the right edge
of the white picture.

Mark this position on the tube.

Turn H Hold in a counterclockwise direction until
you see changes (overlapping) on the left edge of
the white picture.

Mark this position on the tube.

Position the white picture between these marks.
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PICTURE WIDTH

1. Having obtained the Color Alignment Utility
select "1" to obtain an all white test grid. Then
begin your adjustments (refer to Figure 7-5).

2. Adjust H WIDTH (L552) until the width of the
picture is 217mm +/-U4mm (8.5in. +/-0.16in.).

NOTE: This coil reaches extremely high operating
temperatures.

Scrven
H \" A\ v
H

Sub \
Contrast Brightness Phase old  Height Position | Focus
\ N\ v/
oo oQoDooO g
H v H
Service * Hold in Pasition
Switch 1TBA®
TP1Z @
TP8B @

TN

TP9Z @

Figure 7-5 Deflector Board Ajustments and Test Points

HORIZONTAL POSITION

1. Having obtained the Color Alignment Utility
select "1" to obtain an all white test grid. Then
begin your adjustments (refer to figure T7-5).

2. Adjust H POSI (S591) and H PHASE (VR501) until

the display is horizontally centered on the CRT
screen.
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VERTICAL DEFLECTIOR

OSCILLATOR ALIGNMENT

1. To enter the Color Alignment Utility proceed as
previously described, then select "3", "4" and
<F4> to obtain an all white picture to begin your
ad justments (refer to Figure T-5).

2. Turn the V HOLD (VR 401) counterclockwise until
the picture startsto roll.

3. Now turn the V HOLD clockwise until the picture
stops rolling, then continue turning in a
clockwise direction for approximately 30 degrees.

LINEARITY

1. To obtain a white test grid on the screen select
"i® from the Alignment Utility and refer to
Figure 7-5.

2. Adjust V HEIGHT (VR 403) until the picture height
is approximately 150mm (5.9in.).

3. Adjust V LIN (VR 402) to obtain optimum linearity.

PICTURE HEIGHT

1. To obtain a white test grid on the screen select
"1" and refer to Figure 7-5.

2. Adjust HEIGHT (VR 403) until picture height is
163mm +/- 4mm (6.4in.+/- 0.16in.).

VERTICAL POSITION
T« To obtain a white test grid on the screen select
"1" and refer to Figure 7-5.

2. Adjust V POSITION (S491) until the display is
vertically centered on the CRT screen.

NOTE: If necessary, repeat Linearity, Picture
Height, and Vertical Position adjustments.
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VIDEO

CUTOFF ADJUSTMENT

1.

To enter the Color Alignment Utility proceed as
previously described, then select "3", "4"™ and
<F4> to obtain an all white picture to begin your
adjustments (refer to Figure 7-6).

T3 TN

VR6B2 VR6R2
VREB1 VR6R1

Component Side

Figure T-6 Video Adapter Board Adjustments

Turn VR6B1(blue),VR6G1(green), VR6R1(red), and

SCREEN fully counterclockwise.

Turn VR6R2 and VR6B2 to their mid-positions.

Set the Sub-Brightness (VR201) and the external
Brightness control to minimum.

Set the Service switch to the service position
(left position).

Adjust SCREEN until one of the color lines is
just visible.

Turn the potentiometer for the color that can be
seen (VR6B1 for blue, VR6G1 for green, or VR6R1
for red) 1/4 turn clockwise.

Turn SCREEN counterclockwise until the line is
just visible.
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9.

10.

11.
12.

Adjust the two remaining color potentiometers
until all colors have the same intensity and
produce a white line.

Set the Service switch to the normal position
(mid- position).

Turn external brightness control to maximum.
Adjust SCREEN clockwise until the background is
just visible, then turn the screen
counterclockwise until the background frame is
just invisible.

WHITENESS

1.

2.

3.

To enter the Color Alignment Utility proceed as
previously described, then select "3", "4" and
<FY4> to obtain an all white picture to begin your
ad justments (refer to Figure T7-6).

Adjust VR6R2 and VR6B2 until a standard even
whiteness is obtained.

Confirm that the white display does not change
when the External Brightness control is turned.

SUB-BRIGHTNESS

1

Select "6" from the Alignment Utility to obtain
a blank (dark) screen. Write a dark screen, then
set using potentiometer "screen" the background
dark; no retrace lines shall be visible. (No
frame visible on CRT).

To enter the Color Alignment phase proceed as
previously described, then select "3", "Y" and
<F4> to obtain an all white picture to begin your
ad justments (refer to Figure T7-5).

Set M"external brightness"™ control and
"subbrightness" control (VR 201) to maximum
(fully counterclockwise).

Set "contrast" potentiometer (PZC)
Select "3", "4" and <F4> from the Alignment

Utility to obtain an all white picture to begin
your adjustments (refer to Figure 7-6).
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4., Set meter to lmA range and connect meter between
Testpoints 1Z - 9Z.

5. Turn the "External Brightness" and Contrast
(VR202) control to maximum.

6. Slowly turn Sub-Brightness (VR201) until the
current is 400 microamperes.

FOCUS
1. Display a full screen (25 lines, 80 characters
per line) of H's, and refer to Figure 7-10,

2. Set "External Brightness" control to maximum.

3. Adjust FOCUS for optimum focusing over the entire
CRT screen. Pay particular attenttion to the
focus of the middle H in the top row.

CONVERGENCE

These adjustments are factory set and are not
normally required in the field. If making these
adjustments, be sure that the system is not near any
magnetic fields, and that the CRT screen faces either
north or south.

The CRT is automatically degaussed on switch on. If
necessary, switch off and wait at least fifteen
minutes, then switch on again.

CAUTION

Do not touch the purity magnets.

CONVERGENCE ADJUSTMENTS

These adjustments are factory set, they are not
normally necessary in the field and should only be
made if absolutely necessary. Degauss the system
before carrying out these adjustments.
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1. To obtain a violet grid pattern, select " 3",
"4" and <F4> in the Color Alignment Utility and
refer to Figure T-6.

2. Loosen magnet lock ring.

3. Adjust D12 so that the red and blue vertical

lines are superimposed on each other (violet
lines).

| } l@ Lock Ring
/ B
T == ‘—rlj Purity magnets

| |
J

-

T T 7T

Figure 7-7 Convergence Adjustments

4, Adjust cd4 and d12 together so that the horizontal
red and blue lines are superimposed on each other
(violet horizontal lines).

5. If necessary make minor adjustments to d12 to
ensure that all grid lines are violet.
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6. To obtain a white grid pattern on screen select
n3yn "m2% and <F4> in the Alignment Utility.

7. Adjust eb so that the vertical violet and green
lines are superimposed on each other (white
vertical lines).

8. Adjust f9 and e5 together so that the horizontal
violet and green lines are superimposed on each
other (white horizontal 1lines).

9. If necessary, make minor adjustments to eb to
ensure that all grid lines are white.

10. Retighten the lock ring.

ADJUSTMENTS FOR VIDEOTEX MONITOR (BTX)
008-0072370
GENERAL
1. Pre-adjust the chassis
2. Perform only the adjustments here described.
3. Do not change all other adjustments.

TOOL AND TEST PROGRAM
Flexible disk with Service Diagnostic Test Program,
HF adjustment tool

TEST PREPARATIONS

1. Set potentiometer VR601-603 on central position.

Power on. (Heat-up time 10 minutes).

Check operating voltage at MP 101, Ub = 113V

Load Diagnostic Test Program.

. Bring brightness and contrast to maximum.

. Short resistor R 131 against ground

. Adjust for a nearly steady display using
potentiometer VR 302 (horizontal hold) and/or VR
304
(vertical hold). Then remove short-circuited
resistor: display must now synchronize.

e

U= wwihh

Caution: Monitor automatically switches from 50 to
60 Hz.
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FOCUS

1. Bring brightness and contrast to maximum.

2. Adjust VR 109, potentiometer for focus to optimal
line focus. Pay attention to border contrast.

DISPLAY GEOMETRY

Use VR 303 for vertical, VR 301 for horizontal shift,
VR 305 for height control, VR 306 for width control,
VR 307 (o/w correction) for both display contours.

COLOR PURITY

Select red display area via Diagnostic Test Program.
Turn down brightness. Display area has to lighten
monochrome red.

Otherwise if color patches are visible the tube has
to be degaussed by using the degaussing coil provided
for that purpose.

LUMINANCE ALIGNMENT

1. Set contrast coarse regulator VR518 and the
potentiometers VR601, 602, 603 in central
position.

2. Set brightness to minimum, contrast to maximum
and display area to high intensity (white).

3. Set a voltage of max. 3 V using VR 518 (sub-
contrast intensity Y) on pin 6 of IC 501.

4. Adjust VR 108 screen approx. 10 degrees from
right margin, Pay attention to minimum
brightness on the screen. Probably you may
adjust VR 108.

CHROMINANCE ALIGNMENT
Color alignment: Potentiometer: VR 11 BLUE 601
VR 13 RED 602
VR 12 GREEN 603
These potentiometers are on the video amplifier board
on the CRT yoke.

1. Adjust these potentiometers to obtain a white
display. (The impression has to be white. On half
intensity the impression should be grey and not
blue.

2. Check another time line focus. You may adjust
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focus at max. brightness and contrast.

FBAS CHANNEL-R1.

1. Load videotex test program and switch on FBAS
channel via keyboard.

2. Connect FBAS signal to socket. Check display
geometry and display quality. If necessary,
slightly adjust.

ADJUSTMENTS FOR VIDEOTEX MONITOR (BTX) 008-0072370

o —,

by 0y Tube 017- 0040406

High Voltage Cable

vase! Video Amplifier Board

Osclllator Board

Figure 7-8 Adjustment Points
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ADJUSTMENTS FOR VIDEOTEX MONITOR (BTX) 008-0072196
GENERAL

1. Pre-adjust the chassis
2. Perform only the adjustments here described
3. Do not change all other adjustments.

TOOL AND TEST PROGRAM
Flexible disk with Service Diagnostic Test Program,
HF adjustment tool.

TEST PREPARATIONS

Please don't readjust any potentiometer or coil not
described in the present procedure.

Load disk with Diagnostic Test Program and select the
monitor test for linearity.

HORIZONTAL WIDTH IN 23KHZ MODE
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