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Chapter 1

Syastem Overview

HCR PERSONAL COMPUTER HARDWARE
The HCR Personal Computer consists of a main Display
Unit and a Keyboard, The computer is available in
different models, and has a variety of option= that
gan be added to eaeh model, Expansion boards from
pon-NCR ("third party") manufacturera can be used
with the NCR Perzonal Compter, .aa well as expansaion
boards offered by NCR,
DISPLAY UNIT
The =tandard Di=play Unit rconsists of the following
parta:
o Cabinet
¢ Power Supply

o 1 or 2 flexible disk drive(=] or one flexible diak
drive and one hard disk drive

o 12-inch monochrome CHT display ar 12-ineh color
CRT display

a Processor Board with;
o BOBB Microprocessor
o 256 XP Random Accesz Memory [RAM]
¢ 16K Read Only Memory ([ROM)
o R5-232-C 3erial Interlface
o Centronies Parallel Interface (for printer)
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SYSTEM OVERVIEW
o Plug-in board option expan=icn alota

o Fixed disk drive controller plug-in board if
the unit includes a fixed di=zsk,

o VYideo controller plug=in board.

i block diagram of the NCR Personal Computer Hardware
is shown in Figure 1=1.

Wln
gy
Flrk AR
—————— “ann
] nri-nl.-r [Ty H
rowan - 1 |
T z ! |:|:_r!_:l_=lu:-2|_ 3
k] S
= ,unrmu CEMTADLLIA -
! E ':'“"::'“ . L EFANLICH b R R 1
] b | Ler ERGLLLA Kink ,u'.lrr akITI ]
i T | === = S J
& b ALFRY H ——— ==
§| = 4  CoWTmoLLER | 1 mOLUSE BLE COWM
X ¥ [t -EER 1)) = I'F ARAFTI R |
H (Mgt | 1 13Tar - w30l 1
- 5 b s a — ama- -
A
Fod FichE miEd
= ' L InELL N = === 1
e IHFH 2B Rl Tl ] COLGRIGAAFRLCE |1
: T oy AQAFIER 1
- ? ! 133k w1401 1
| 1
! Wb o | ]
HI rEGARD LI TEQARD | = ADAMER h
CrNHLETCNA | M chEi |
L__———-——--— 1
AT s anLA
Wk | MTERETT
- il g R e R -1
oL M ONIAL T .D_--E__..d N h
B o il Pl Wi TN h | F
[ UL AELTLLY r
———— ' 1
FARALAEL ﬁ]—-—-’i‘..-—ﬂ-': 1 A
n 1 LT
O LAN 1 | R e S
e ——
'I:LEI ¥ fure e v
emiy E:. ar ..n::. [P e

Figure 1-1 Hardware Block Diagram

The Main Processcor Board and any option boards are
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SYSTEN OVERVIEW

accomumodated in ah easily removable Card Raek
Aszembly, thizs azssembly allows for a maximum of T
option boards to be added to the system. The shape of
the Card Rack Asasembly imposes the [ollowing
resztrictione on the size of the cption boards that
may be installed:

The option beards must conform to the following
dinensions:

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.)

HMODELS

The NCR Perscnal Computer iz available in various
models. The standard internal RAM memory size for all

models is 256KB., The models purrently available are:

o A t2-inoh monoohrome diasplay, 1 Flexible disk
drive and 256KB memory

¢ A 12-ineh monochrome display, 2 flexible disk
drives and 266KR memory

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

o A 12-inch ecolor dizplay, 1 flexible disk drive
and 2506KB memory

o A 12-ineh eolor dizplay with 2 flexible disk
drives and 256KB memory

¢ A 12-inch eolor display with 1 flexible disk
drive and a fixed diak drive, and 256KE memory

o A 12-ineh celor display with Videotex |, 1
Flexible disk drive and 256KE memory
o A 12-1inch polor display with Videotex , 2

1=3



SYSTEM OVERVIEW
flexible disk drives and 2%6 KB memory

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

The Videotex systems are dual purpose syastems, to be
uaed either asz a Videotex system, or as a normal
peraonal computer, Theae systems are tailored to meet
individual country requirementa, for example
Bildaschirmtext for Germany, Teletel for France, and
Preatel for Great Britain.

WARNIRG

Disconnect the power cable before removing
the cabinet. Dangerousa voltage= are present
when working ¢n the computer with the cabi-
net removed.

ONLY TRAINEL ENGINEERS ANL HNCR TRAINED SER-
VICE PERSONNEL SHOULD ATTEMPT TO WORKE DN THE
COMFUTER WITH THE CABINET REMOVED AKD THE
POWER ON.

It ia recommended that the firat operation
after removing the cabinet should be to dis=-
eharge CRT anode wvoltage.

CAUTION

Electrostatic diacharge can cayse damage to
some components uzed in the computer. Where
posaible, work in a atatic free area and use
special wrist-ground atraps. Avoid touching
the componenta apnd circuit patha, handle
printed eircuit boards by their edges. The
econatruction technique (multi-layer) used on
some PC boards makes the soldering compo-
nents extremely difficult, therefore such
work should oply be undertaken by a field
engineer who is experienced in repairing

1-4



SYSTEM OVERVIEW
PCBa, and uaing the apeclal facilitles that
are avallable iIn NCE workshops.
MODEL. NUMBERS
The model number of the NCE PC 41 is shown on the
plate at the back of the unit. The meaning of the
model nmumber 1a shown below:
32TT-XX XX-XX XX
—E-—LEHEU.EEE

Yoltage/Frequency

Sub Model

Ma jor Model

Class

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

. — T ——— —— — i s i . .

Class 27T HNCR Clas=s Number
Major Model 11 Monochrome CRT

12 Color CRT

13 Yideotext CHT (Color)
Sub Model 01 Single Flexihle Disk Drive

o2 Dual Flexible Disk Drives

03 Fixed and Flexible Dizk Drives
VYoltage/ T 120 Volts, 50/60 Hz, ¥)
Frequency T3 220/230/240 Valts, 50/60 Hz.
Language ad U.5. English

01 Internaticnal English

02 U.K, Engli=h

o3 Spanish

05 French

o] German

09 Swedish

10 Dapish

" Norwegian

12 ltalian

20 Finnish

P B v e e e e il P A i vl B N i B v e e e e e i e e e e ————— -

Figure 1-2 Model Number Definition

®) The monochrome version is atrapped and can te
used in the voltage range of 120/220 to 240 V.

TOOLS
4 normal zet of hand toel for an electronic engineer
is aufficient to serviee the computep, You also need
an NCR Alignment Disk.

o For U8 TPI Drives - part no, 603-90001AT
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SYSTEM OVERVIEW

To enable the execution of the Level 0 Loop Test the
following teat adapters are avallable:

o Turnaround Keyboard Test Adapter 017-00445311

o TurnarcundParallel/Serial Tesat Adapter 017-0044320

Te allow access to the Card Rack fAsmembly with power
applied, an extensionh cable can be made loecally.

Figure 1-3 provides the information needed to make
the cable.

Parts Required:

Repeptacle Connector (Female) 0072007711
Receptacle Connector (Male} aoT-2007712
Cable 15 Wire, 18 AWG,
Length apprex. TO00omo Local Purchase

1 ——— —_— 1

2 2

3 a

F 4

g5 5

4] L ]

7 7

a 8

9 9

11 10

11 1

12 12

13 13

14 14

15 15

Figure 1-3 Extenszion Cable



SYSTEM OVERVIEW
AL TEENATE MAYR PROCESSOR BOARD

Since the introduction of the NCHR Personal Computer
FC4i a2 new atyle Main Processor Board, known as
Pilternate® Main Frocessor Hoard (in this manual
aometimes referred to as "Gegnerie®™ Main Processaor
Board} haas been introduced. Much of the information
in this manual applies both to the "Alterpate” Main
Froceasor Board and to the two Early-type Main
Processcr Boarda. The "Alternate® MPE is uszed in a
varliety of NCR computers, Distinguishing
characteriastics of this board are its § slots, 2
awitech packs, VLSI ICs, RAM loecation and RAM
acceasibility. Computers with such a mainboard
installed are marked with a "G" (which stands for
rGeneric™ oo the PC board rack.
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Chapter 2

Baaic¢ Troubleshooting

Thia chapter is intended to help the engineer in
either repaiving the aystem, or bripnging it to a
partially operative atate ao that the diagnostic
diskette may be used for further troubleshooting.

Preserted here {= a atructured zeguence of operations
to follow when either the system is unable to run
diagnosties, or the level 0 (power-on) diagnoatics
fail {aee Fig. 2-1).

Generally faulty systems can be classified into two
types:

o Hon-operative - a system where it is not poasible
to load a diagnoatic diskette,

a Fartially operative - a syatem with sufficient

working components to allow the leoading of a
diagnostic diskette,

LEVEL ¢ (POWER-ON) DIAGNGSTICS

The level [ diagnostiea are performed automatically
each time the system i= awitched on.

Thene diagno=tics check the following:

¢ RAM memory [(for menory size setting refaer to
Chapter 8 "3trapping Information™

o 8088 CPU (CPU ia used to teat all the modules)
o 27182 EPROM (containing BIOS)
¢ T65 Flex Disk Controller
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BASIC TROUBLEGEOOTING

o B237TA DMR controller
a 8253 Timer
Q 82594 Programmable Interrupt Controller
0 Keyboard Interface
STEP OHE
POMER ON

Powsr Cords and Switahes

1.

Ensure that the power cord 1s plugged into the
back of the computer

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

Ensure that the power cards far any currently-
attached external devices (printer, etec.) that
have separate power cardas are plugged inta
properly grounded wall outlets,

Insert the Service Diagnostice diskette into drive
A, Use a working copy of the aoriginal diskette,
Make a back=-up ocopy on another computer, if
neceasary, but do not use a diskette that has no
backup. The possibility exiats that a preblem
could result in the lo=a of the software.

Turn ON any attached external devices that have
separate power corda and awitches (unlesa the
device inatallation instructions apecified that
the deyice be turned on after the computer],

Turn 0N the computer power, Turn the volume
control and brightness to maximum.
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BASIC TROUBLESHOOTING

Turn OR any currently-attached external devices
that were specified to be turned on &fter the
prepessing upit.

Memory Teat Messapges

1.

In a properly operating asystem the turn-on
procedure results in the display of Memory Test
on the screen; gquickly followed by stepa through
the incrementa of memory installed. i&n audible
tone or peep iz followed by the display of aome
introductory mesaages about the aoftware, Then
the prompt A> (or other) appears along with a
blinking cursor,

The follewing few steps treat anomalies of that
sequence.

a. If the socreen doez not display a measage, the
ftube mpay not have been warmed wp in filme. Wait
approx. 30 seconds for the tube to warm up.
Then turn the power OFF and ON for a retry.
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Figure 2-1 Troubleshooting Flowehart

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

Make a check of the power supply veltage
before dizassembling the unit. The MFB
Parallel Port FError Codea can be checked with
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BASIC TROUBLESROOTING

a turnarcund teat adapter (refer toc "Mools"™ in
Chapter 1).

Ifdisplay fallure is indleated, then review
and observe the inatructions for lnstallation
of the display ({(refer to Chapter 6§
"Removal/Replacement™).

The procedure of steps a and b should result in a
diaplay Memory Test, The installed amount of
memory z2hould be indicated by stepa in inerementa
of G64KB each.

If the correct amcunt of memory ia not indicated,
turn the power OFF and check the switch settings
{see Chapter B "Strapping Information"} for the
correct positions.

Uzse the Serviece Diagnostics,
KOTE

The Power-ON diagnoatica routines isaue a
gaet of ocoden (see Table 3=1 Error Codes,
Chapter 3} to the parallel port which are
applicable to the MFE., By plugging the tesat
adapter [(see "Tooclsa®™ Chapter 1} or an
oaecilloscope to this port, theze oodea can
be cbaerved, Thisz is of particular value if
the video display is not working.

If Step 2 indicated that the correct amount of
memory has heen tested, 2 tone or bheep is heard.
The teat procedure i3 cyeling through the
complete number of inerements. & suceessful test
ia indicated by a screen messzage.

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

b.) If a Eeyboard Error message is displayed, go
to Chegck for Keyboard, Step 1.
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BASIC TROUBLESHOOTING

a.] If a Memory Error ls displayed, go to check
for Diagnostica Errora, Step 1.

If thiz was the firat attempt to power up, go to
Aifter Firat Attempt®™, 3tep 1.

IF this was the secomnd attempt to power up, go te
Hifter Second Attempt®, Step 1.

If this preocedure falls to locate the problem
after the third attempt, then disassemble the
computer and check the power supply {(see Chapter
& "Removal/Replacement®). If there 1s no problem
with the power supply, then the MPR ia faulty.
Replace MPH.

After Firat Attempt

2-&

Turn OFF the power Bwitches for any external
devicea {(printer ete.).

Turn OFF the computer power switch.

Unplug the computer power cord, and any external
device power ceord, from the wall cutlet.

Unplug the power cord from the back of the
computer,

Remove any adapter board that interferez with
access to the MPB configuration awitch blocks SW1
and SWA. Refer to the instructions for
Inatallation and removal.

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

Cheak the attachment and cendition of all cables.
Check the AC power source . {(Uae a lamp that you

know is in working order, and check that the
cutlet has power).
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12,

13.

BASIC TROUBLESHOCTIRG

Check the AC slow=blow power fuse, lccated in the
power supply., For the available veraions the
following fuses have been inszerted:

Moncchrome 3L

Color: 6.

Videotex: 4

34
A
Enaure that the adapter beocards edge connectora

are correctly seated in the MPB board connector
=lots.

Turn the diaplay brightneaa and the computer
volume eontrol kooba fully clockwise to their
maximum settings.

Replace any adapter beoard removed,

Turn on the computer agsin.

After Sacond Attempt

1.

2,

Turn OFF power and unplug power corda.

Take out all expansion adapter boards for any
features which had been sdded to the original
bazic machine,

Refer to Chapter 6 PHemoval/HReplacement™ for
instructions on removing the cabinet from the
gomputer and on removing each pertinent adapter
board.

The adapter boards that remaln will be:

a. The meonochrome or coloer/graphicas diaplay
adapter boapd.

b, The fixed disk drive eentroller beard, if the
computer has a Fixed di=k.

Disgconnect each printer or other peripheral
device which is conneected to either the parallel
or serial port coonector on the rear of the
computer,
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4,

Take out any adapter board which interferes with
acceas to the MPB configuration switchea (=zee
Chapter 8 "Strapping InTormation®™},

Set the configuration switehes for the mininum
256 KB memory size {Refer to Chapter § for proper
awiteh settinga).

NOTE

If any deviece iz disconnected from the MPB
serial port in =step above, the serial port
awitcheaz (see Chapter B) must be changed to
show the port disabled,

Check all internal and external connectors that
are viaible and reachable for the devicesa that
remain imatalled on the computer. Enzure that the
econnections are tight and proper.

Replace the mencehrome adapter card, if it was
repoved in Step 4. Follow the instruections for
instalIing boards imn Chapter 6
*Remcval fReplacement™.

Turp ON the computer zgain,
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PONER SUPPLY

Since without a correctly functioning power supply no
part of the system can functicn, therefore it should
always be ane of the firat areas to be checked.

The power supply is a sub-assembly of the CRT
asasembly. Fig.”-7? shows the power aupply connections,
Three versions of the power supply are used:

¢ for ayatems with a monochrome CRT

o for systema with a ¢olor CRT

o for systemz with a Videotex

Al]l power supply components are located on the power
supply PBC, Except for replacing the fuse (F1) the
power 2upply is not copnsidered field repairable,
howevet, sowme checks should be made before replacing

the power supply.

Use a meter to monitor the +6V, -6V, +12V and -12V.
These may be checked at the following pointa:

Connector J4 Fin 10 +5 Volts
Fin 1 -5 Volts
Pin 12 +12 Volt=
Fin 4 -12 Volts
Pipn 2 Ground

The flow-chart, Figure 2=-3, and 2-4 will help to
eliminate poagible failures.
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J/P

J/F

J/F

J/P

J/P

2-10

e

POWERB SOPFPFLY

2 Ground Connector

1 +B85V DC CRT Supply
14 Ground

13 Power Good (Open)
12 +12¥

T1 +5Y

10 +5¥

g 45V Connector

8 45V

T Ground

6 Ground Main

5 Ground Proceasor

L 2v Board

3 Ground

2 Ground

1 =5¥

I Ground

3 +12V Cannactor

2 +5¥ Disk Drives
1 Ground

3 from the switch Connector

2 N.C. Power Switch
1 Line

3 Line

Z removed and keyed Connector

1 Neutral Power Input

Figure 2-2 Power Supply Connections
{Monochrome systems) {1 of 2)
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POWER SDPRPLY
J/P | - 2 Ground Connector
3 L |- 1 +35V DC CRT Supply
] = 14 Ground
-~ 13 Power Guood {(Open)
- 12 +12%
- 11 +5V
- 10 +5Y
- O +5¥ Coopnector
J/P - B +57
b - T Ground
- b Ground Main
- 5 Ground Processor
- b -12v Board
- 3 Ground
- 2 Ground
| 1 - 1 -5v
] - 3 Ground
J/P - 3 +12Y Conneestar
5 - 2 +B¥ Diak Drives
| | = 1 Ground
| - 3 from the switech Connector
JISP - 2 N,C, Fower Swltch
2 || - 1 Line
1 - 3 Line
J/F - 2 removed and keyed Conneetor
1 | [ = 1 Neutral Power Input
o)

Figure 2=2 Power Supply Copnectiona
{Color Systems) (2 of 2)
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Iy Lina Fitter [FLT) O.K. ?

Yas 1 Replacs Line Filtar

Is Fuss [IF1h QLK. 7

FRepleca Fusa

Divconnact Connactor P 5
[To Ltk Drivest

Pawar Supply Q. K, 7

1 Passibla Problem on

Disk Drives
Dizmgnnect Connector J/P4
[To Main Processor Board )
Fowsr Supnly OK. 7 Yos
Na Pssibla Problermn aon
Main Proctssor Saard
or Keyboard

Raplack Power Suppiy

Figure 2-3 Troubleshooting Flow Chart FS (1 of 5}%

# This troubleshooting flow chart applies to the
Power Supply 00B-0072344 (Color}.
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Ho Cutput
|
! Yes
!
Ie AC No Sat AC
Input »Input
nermel 7 no rmal
1
| ¥ae
!
Iz 5W Na Turn
turned TSe1toh
an ¥ on
I
I Yma
|
Is autput Mo Connact
connactor *output
plugged 7 connector
|
1 Yes
!
Is Fuge Ho Changs
narmal 7 »Fuse —>Is ODut—
! put mar—
I Yae mal?
i | Nao
1 Yon |
1< Fuga {— 1@ Tuss
! Change opened 7
J&———F 1
L Mo |
I L
|
Is RAO2 Changs Daes
hurnt »RE02 +———7Rol By
aut? Yas | turn on 7
| Yoz | |
| | | Na
Ie THBD1 »Solder up——+ |
opanad THEO1 Cheack
+0 Circuit
Figure P-3 Troubleshooting Flow Chert PS5 [2 of B)
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Mo 5Y Output
|

Ie Mo
load —>Hat Load Dutpiyt to ba brokan et
narmal? to be koth ne—=Loed and over—
! normal Load
I Yes
{
Has
overvol taga Turn YR154 Hae Adjust
pratective Yas countarolock- putput output
circuit ———>»wise to full—bean »voltage
startad? capecity noticed?
! |
I No I Ho
1 |
Han |
avercurrent Check Check
protoctive Yes overcurrent ovarvoltage
eirouit ———protective protactive
atarted? cirouit cirouit
I
I Mo
|
Are Yo Aaplaca Ie
M1 & IO ———— 01 & RMMDZ—>output
burnt out? normal ?
| I No
! No o
| I
Ie h i1 IE !
R114 burnt ———>Hapleaon routput L
out? R114 rormal ? |
I Ha H b
1< + L
| ¢
14 +
H
IC1MM
tn he
replaced

Figura 2-3 Troublaehooting Flow Chart P [3 of E]
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Iz Set Load "; Output to ba broken at
| oad *to be both no loed end
narmal ¥ No normel * averload

|

I Yan

!

Hae Turn WRS521 Hak Ad—
ovaryvoltaga Yen countarclaock— output Yesm  just
protectiva *wiga to full haen *out—
circuit started? cepaci bty noticad? put

I | val-

I Mo | tage

| |

Haa |
ocvarcurrent  Yem Check Check
protective v ercUrrant overyol taga
cireuit protactive protactive
gtarted? circuit circuit

I

I Ha

I
Are Yag Replace Ia

R2M L R202 sR2M 6 R202 ———>» Dutput
burnt ocut? normal?

| 1
I Ho |
1 ———
| |
Ia |

AE14 hurnt Yan Repleca |
out? R4 —) Ie I

| dutpuk |

| Mo Ka no rmal ? |
1¢ + |

1<
!

i
ICem

To be
raplacad

Figure 23 Troublevhooting Flow Chark PS [4 OF 5]
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Ho +B5 Output
|

Is
Dutput Ho Set load
normal ? >to bm normal
]
I Yo
I
Is Yes Aeplace Ie
D352 shart- 0352 Joutput
circuited normal ?
| |
I No I Mo
I |
Ie Yas Replece Ta
R311 bBurnt >R RIEE shart—
out? circuited —t
| 7 |
1 No f |
1 1 Yo= |
Are Ho Replaca Raplaca 1
Dam1-and H301-3p4 pasg >
normal ? |
| |
t Yos |
| |
I I
Is Yeu Ie |
A3M6 burnt *Aaplace » Output |
out? Ri0E normal? |
| Yos | |
1< feptece + | |
i RA0E 1 le 1
| +—— R308 bhurnt |
1 cut? |
| | 1
1 Ko | L
1< + |
1< +
I
ICIM to

ba replacad
Figure 23 Troubleshuoting Flow Chert PS [§ of 5]
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Peripherals

Hemove all peripherals that may be attached to the
HCR FPersonal Computer, and their interface FC boards.
If" necessary, reset the configuration switches on the
Main Proceasor Board to mateh the downgraded systep
configuration,

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

If the Level () Diagnosties now run correctly then
raplace the PC boards and reconnect the peripherals
one at & time. Rerun the Level O Diagnosties after
replacing each PFC board, and after reconnecting each
peripheral to determine which part of the ayatem is
gausing the trpuble.

CHECE EEYROARD

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

If the keyboard i=s not properly plugged in, go to
Step 2.

2. Turn OFF the power as detailed in YATter First
Attempt®,

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

4. Turn ON the computer again.

CHECE FOR DIAGHOSTICS ERRORS

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

a., If no memory error measage ia displayed, but there

is an interrupt failure message, go to step 2.

2-1I7
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b.

.

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

If the computer has been reconfigured for the
purpose of troublesheoting, it ias necessary to
reatore the machine atep by step to full
configuration, retestling at each incremental
buildup to determine whether the addition of any
apecific component causes any malfunction.

The computer has been reconfigured 1if any of the
fellowing steps were performed:

1. Configuration switoh settinga were changed as
a result of the check in step & of "After the
Firat Attemptn.

2. Expansion adapter boards were remcoved in step
2 "After Sacond Attempt™.

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

4, Configuration awitches were changed to
restriot the memory test to the pinimum 255KB
in atep F qf "After Second Attempt™.

If the computer was reconfigured, and haa not
¥et been re=zteored and retested at full
configuration, go to step 1 in the Reatore Full
Configuration section,

. If the computer was not reconfigured, or has been

restored atep by atep to full configuration and
retested, go to atep 3.

2. If the nessage "Interrupt Failure® is
displayed, a MPFB failure ia indicated. 8ee
"Service Dlagnosties® to gontinue diagnosing
the condition.

3. If the message Error in "Expansion Memory" is
diasplayed on the screen, hardware parity muat
be checked by remeving the expansion memory

2.18
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board teasting each increment separately.

4, If the message"Error 1o Base Memory™ is
displayed, an error in lower 128 HAM is
indicated. This RAM is solderad into the main
processor board; therefore, the hoard should be
replaced to assure the problem has been
corracted.

5. If the erpor message "1T01" is displayed on
aoreen an errgr in the rixed disk is indicated,
This may be due to: fixed disk not connected,
device defective, [ixed disk controller
defective or no power to deviee,

6. I the computer now appears to be cperating
properly in all respects at full coofiguraticoh
{the power-on difagnosties have displayed no
error, the operating aystem im bhoected from the
diskette, and the aystem prompt, &> {or othep),
is displayed), the procedure to recover from a
nonoperative condition has been coppleted
successfully.

T. If the computer i= =till not functicening
properly, uss aither of the diskette-based sets
of diagnpoastie routines to attempt
identification of the problem.

KESTORE FULL CONFIGOURATION

TEST TOTAL MEMORY

i.

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

If the amount of memory indicated on the screen
as teated is leas than the total amount
inatalled, gZo¢ Lo step 2.

219
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If all memory installed in the ecomputer has been
sucessfully tested, go to Teat CRT And Diak
Drives.

Inereaae the amount of pemory indicated by the
configuration switchea by minimum incrementa and
retest by performing the follewing segquence of
acticns:

a. Turn OFF the power.

b. Take oyt any adapter board which interferes
with acecess to the MPB econfiguration
switches.

o, Sef the configuration switches to indicate
the next higher increment of memory (see

Chapter B for proper switch settingal.

d. Replace the adapter board, if removed for
acoess to the awitches.

e. Turn ON the computer again,

TEST CRT AND' DISK DRIVES

1.

(Ubzerve whether any characters amd/or the curscr
are diasplayed on the acreen. If they are not, use
€ither of the diskette-based sets of diagnestic
routines to attempt identification of the
problem.

If the cursor and/or characters f{other than a
diagnestic errcr mesasage) are displayed, go to
Step 2,

If a Fixed disk drive unit is Installed, and
currently attached (it might have been
tenporarily disconnected for an earlier test),
listen for the whirring neise that the drive
makes when it is rotating. The drive should be
rotating 8ll the time the processing uvnit is
turned on.
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If the fixed disk drive, installed and attached,
i= not active and running a= it ahould be, chack
the Flxed disk controller board switchea to see
iff they are set correctly (see Chapter 8 for
proper awitch setting).

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

Disgonnect the fixed disk If it is not operating
properly, When all eof the connections and switch
settingas are correct, proceed to atep 3.

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

Cheak whether a diskette was inserted in disk
drive A, with the drive access lever turned to
enable the drive, prier te the start of the
current test pasa. IF ao, observe whether the
drive active light is on.

If the drive is loaded and active, proceed to
step 5. If no diskette 1Is in the drive, or if the
drive or the drive active isa not on, preceed to
atep 4.

Eestart the teat with the disk drive properly
loaded by the following steps:

&. Turn the computer powser awiteh OFF

b. Inszert a backup copy of an NCR-DOS (er other}
operating aystem diskette into drive A. The
problem being diagnesed could destroy data on
a diaskette, 230 be sure to use a back-up

cCopy .

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

d. Turn ON the computer agaim
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5.

Observe whether any 1indicatien of a problem
exiats, e.g. an error message on the screen or
gome cther ipndication of error., At the conclusion
of the power-on diagnoatics, the operating system
should be booted d1into the computer and the
system prompt A> {or other) should be displayed,

If any problem is wiaibkle, or if the cperating
gystem iz pot properly booted in, proceed to step
6 to retry the proceas with the backup disketta.

If everything appeara to he working properiy,
contipue the processa of reatoring the machine to
full configuration.

If this stap has previously beern performed {that
is, the backup diskette has already besn used),
vae eitner of the diskette-based sets of
diagnostlic routines to attempt identificgation of
the problem.

If thia atep has not been done yet and a backup
gsopy of the operating aystem diskette f{or a
diskette for a different operating system) is
avallable, do the following:

a. Turn OFF the computer power awiteh.

b. Inaert the backup (or alternate) ocperating
aystem diskette into Drive A,

¢. Turn the drive lever clockwilse to epable the
drive.

d. Turn DN the computer again.

REINSTALLING THE EXFANSION ADADPTER BOARDS AND
FPERITPHERALS

To raturn the computer to full configuration atep by
step, reinstall cne at a time the expanzion adapter
beards and peripherals removed or disconnected in
testa, Thia procedure will jaclate any problem which
existas to oene adapter board or peripheral device,
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The technigque requlres reiteration of this and other
ateps aa many times as there are expansion adapter
cards or port-connected peripherals.

If some action taken during the procedure, such as
making connecticons zecure or correcting configuration
awiteh settinga, has cleared up the problem(s) which
required this effort, the steps of the Check For
DPiagnosties Errors sepgtion will have gompleted the
troubleshoeting procedure,

A recomnmengded Seguence for re-installing expansion
adapter cards and/or peripheral devicea is:

1. Memory Expander Board - If it was not re-
inatalled in the memory teat, follow the
instructions in Test Total Memory for acecessing
the additional mpemary in 61 KB increments.

2. Flexible Disk Drive Expander Kit.

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

., Printer connected to the parallel port.

5. Printer or other device connected to the zerial
port - Note that this requires changlng of the
configuration awitcoh asettings to show the serial
port enabled aa COM1,

&. Asynchronous Communications Adapter Board and
attached peripheral{s),

7. Any other expansion adapter board.

When re-1installing an expansion adapter card or port-
connected peripheral, follow the procedures outlined
in the Chapter & "Removal/Heplacement™ of this
manual ,

If the configuration awitches must be changed, see

Chapter B ®Styrapping Inforwation™ for proper switch
settings. HRefer to the instructions in the Chapter 6
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"Removal/Replacenent®™ for removing and replacing
boards, if necessary, for access to switcheas.

Then turn ON the computer again.
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Chapter 3
Level O Diagnosties

This chapter details the tests that are performed
during the execution of the automatic power-on
diagnestic routimes that are contained in the ROM of
the NCR Personal Computer. These diagnoatics are
initiated belore any other activity is attempted each
time the copputer is turned on.

Normal messages and error messages which may be
displayed onh the screen are shown, Error codes which
are Izsued via the Main Frocessor HBoard {(MPB)
parallel port are also listed., Thesze error codes are
shown if the screen error messages are not displayed
because of malfunction,

The acticon to take for each specific error condition
is suggested,

It is recommended to log all tests that are runhing
as soon as the computer is switched on,

MEMORY TEST

Each timwe the power is turned on, the ROM program
performs a self-diagnosis that ineludes a cheack of
the Dynamic Random Access Memory (DRAM) resident on
the MPR and on the memory expansion board if present.
dther MPBE ocomponents and the keyboard are alsa
tested, The following wocurrentes are normpal:

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

2. & blinking cursor appears on Lthe acreen.

3. The memory test i1s conducted inm 64 KB
increments.
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In normal operation, the upper boundary of the bank
of memory teated ia displayed in the upper left=hand
corner of the screen; at successful completion of the
test of each bank, the fullowing screens appear:

4 ™\

MEMORY TEST
Gk

MEMORY TEST
138K

=2
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' ™
MERMORT TEOT
i )]
.3vx Hoks Following

. y

-~

MEMDRY TEST
156%

.Bee Mote Following
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NOTE

Mepory banks on the "Alterpnate™ MPB
higher than 256KB are teated, and their
upper boundaries displayed, only if the
configuration switches {awiteh 1 ard 2 of
awitech block A, SWA, on the HPB are aset
to indicate that a higher total agount of
memory (640 EB) is present. The memory
diagnoatie routine tests up to the size
set in the switchea.

The early-type MFB contains one awiteh
block ineluding B switchea 2 of them are
for pemary setting. The maxioum size of
memory to be set are 256 KB.

If a Main Processcor Board error 1z found or a
aoftware memory error is identified in the firat
64KBR, the proceasor is looping in this teat routine.
If thia cgecurs, refer to chapter 2 MBaaic
Troubleahooting® of this manual and follow the
procedures detalled there.

If a agftware memory error is found above G4KR, the
message MEMORY ERROR is diaplayed and the memory
gize in the diagnostie 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
diagnoatic routinea is atarted.

Az zpon as the proosessor ia in the Level 0 Loop mode
it does not continue the test run, but enters HOLD.
If a Parity Error ocours in the firat G64KB only one
error measage is isaued as an LED ¢pde on the
parallel port. An error ooccurring in the memory area
of G4KB to GUOER ia issued as an error message in the
form of an LED code and additionally 1t is displayed
oo the screen (e.g. PARITY ERROR MAIN BCGARD). The
aame message appears if the Level @ Loop 12 run on
the Memory Extension Board (PARITY ERROR EXTENSION
BOARD) .,
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OTHER MPH TESTS
Othsr MPB components are teated., These include:

¢ The BOBA Central Processing Unit {(CPU) IC.

o The 2764 Erasable-Programmable Read-Only Memory
{EFROM) IC, This IC contains the Basio I/0 System
{BI0O3}. BIOS has two major aeta of components: the
power-on disgnosticsfipitialization routines; and
the device handling routinea. Sinece thia is a ROM
IC, testing ocannot include writing to the IC. The
test, therefore, consiats of reading the IC,
calculating a checksum, and comparing the checkaum
with that recorded on the IC when it was
programmed.

¢ The B23TA Direct Memory Access {DMA) Controller,
¢ The 8253 Timer.

o The 8259 Programmable Interrupt Controller.

EEYBOARD TEST
The keyboard interface is teated to verify that a

keyboard which can comimunicate with the processor is
attached,

The apeaker in the computer { on the MPR) shkould
sound a single audible tone ("beep™) to indicate
sueccesalul congluaion of the keyboard teat and start
of the initislization and booting phase.

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

INITIALIZATION AND LOADIRG

if all the ahove tests have been auccesgafully
completed, a beep and the message LOADING appears to
glgnify the initialization porticn of the power-on
routines iz begun. The initializaticn ineludes:
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0 2eroing of DRAM nemcry

a Zetting up in DRAM memory the table= and control
information {(flags, vectors} needed by the
cperating systenm.

o Loading and (booting) the operative system from

" the diskette in drive A (normally) and

transferring control to the operating syatem
coding.

At the concluszien of the initializatien amd leading
proceas, the operative syatem should display the
syatem prompt A», The computer iz now ready to run
any application or other software.

NOTE

The meszage DISE ERRCR, INSERT SYSTEM DISK
AND FRES3 ANY KEY TO TRY AGAIN is
displayed if the boot disk is missing or
improperly formatted.

ERROR REYURNS

IFf no activity {disk drive motor noise, blinking
cursor, memory test) ocours 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.

4, If the test is still not sueceesaful, turn to
chapter 2 "Banie Troublesheooting™ of this
manual and follow the procedures detalled
there.

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

test, and the aystem prompt ia not displayed {or if
the message KEYBUARD ERROR is displayed), go to the
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"Check Keyboard" section of chapter 2 "Baaie
Troubleahooting®™.

PARALLEL FORT ERROR CODES

The power-on diagnostics/initialization routines also
i=ssyue a set of two character hexadecimal codes to the
MPB parallel poert. These enable a technician to
attach the Parallel/Serial Test Adapter (see "Toolasm,
Chapter T} and/or an oscilloscope to the parallel
port and display theae codes to obtain an indicaticon
of hardware problems and atatus. Thias technique ias
quite valuable when, for any reason, the programs are
unable to display messagea on the sereen,

LEVEL. ( LOOP TESTS ON GENERIC PROCESSOR BOARD

After turning on the computer ita hardware is tested
in & sequence of test routines before booting the
cperative syatem. There exiat two groups of testa,
the firat group is alway2 run, whereas the second
group iz only executed when Level O Loop has been
selected, After completion the test =zequence 1s
eoneluded by the bocting procedure;, if no Level
Loop mode has been chosen.

With the Keyboard Adapter [See "Tocla™, Chapter 1)
plugged or the disk drives disconnected from the MPB
the Level { Loop Diagnostics are selected. The
Paraliel/Serial Test Adapter {see "Tools™, Chapter 1)
ia provided with 8 LEDs on which error measages are
issued as error codes (see Fig. 1-3 "Table of Error
Messagea®™ Before zelecting the Level 0 Logp Mode the
jumpers 3 and 4 aof the SWA switch block an the
Pilternate” MPB have to e In ON position and the
Farallel/Serial ha= to be plugged into the reapective
receptacle.

As soon as the Level O Loop Diagnostics encounters an
error while running the test, the test procedure is
repeated and the respective errcr measage 13 issued
on the LED3 or displayed and/or on screen.
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LEVEL g

DIAGNOSTICS

Errar Test Description Scraan Koptas Corractive
Codes Meesega Actdione
FB543210
0000000 BOBE Regietar Test LB Frocessor Replece US
is gantering or MPB
HOLO
00000M EPADM Checksum Test W14 See Wote ¥ FHepleca U4
QoDOONXe  Syetem LA0 Tagt MPE Sep Note #1 Replece WD
0oxooon®  DMA Controller Test U3 Sep Hlnta #  Raplage U31
QOxapMX  Timar O Eea Hote B
DOODMXX  Timer 1 Lli} Sas Note #t Repleca U0
or MPB
DOOOIXD Timer 2 Sor Notal
QD0OmOX  Start Memory No  taet,
Aaf reeh i actione
0xX0000 Scen for TOP Mo test,
OF MEMORY m actions
DFXONOX AAM Tast OD-65AFKH Saes Note ¥ Replace
ARAME in the
rEED . REMO Ty
ERnk
OOxMM Farity Error OD-64K Processor Aepleca LUED

fs gntering
HOLO

Fig. 3~1 Error Meceagec *] on Screan and LEDs [1 of 6]

*] For PC41 with "ALternate™ MPB installed anly,
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LEVEL

0 DIAGNOSTICS

Errar Test Daseription Egrean Hates Corregtive
Codas Heccaga Action
76343210
aOMM@DN0 Intarrupt Tact INTERRLUFT Senm Mote # Replece L2S
FAILURE
DIXOESOX Wait for unex- INTERRUPT Sae Note #1 Replace U25
pectad Interrupt  FAILURE
OXOPXxX0 Wait For ax- INTERRUPT See Mote #1 Replace 25
pectad Interrupt FAILURE
QXD RAM Tast MEMIRY Seg Note #2 Haplepe RAM
B4—1PBKR TEET 64kH Bce, o me—
mory confi-
guration
and error
mEGSA0R OF
PN 1281 BEKD 12arA " L n "
DEOXOND  186-296KH 186KA f " o2 " "
OmOXXaox 255-320KE 26G¥E f R ) H "
DEOIXO J20—-304KH AE(XA " R " "
ODPOOIEX 3A4-448KE ABaKH " L 1 n "
DOOOIND 44859 2XB 44BKB " R M "
aEpoOXOIX S512-576KB E12KB I L 3. ¥ ir
DDOOOXO  576-640KER 57 EKH " R F " "
NIXDING Parity Tast PARITY Procesear AReplace UES
ERAOR DN is anter— 177, U85 or
MALK ing HOLD MFE
FROCESSOR
BOARM

Fig. 31 Error Mazeages on Scraen and LEDs [2 of 5]
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LEVEL & DBIAGNOSTYICS
Error Teet Description Screen Hotas Corrective
Codes Maceage Action
76543240
DEXDONX  Parity Teat PARITY Froceeeor Reaplaca
EAROA ON ic antar— Expanaion
EXPARSION  ing HOLD Board
BOARD
XXXO0000 Clear FAM/Batup Ha teet,
tamparary/Steck o COrr.
for Boot action
D000 Flex Diek Comr FLOPPY QISK uae Repl ace U46
trolier Farady CONTROLLER
IG FAIL URE
DOOCIXD Earfal Control—  SEALAL I/0 Smitch 3 an Feplece 1M
Lar Tast TAOLL ER SWA muet be or MPE
FAILLRE DN, Thie
tast g only
run in the
Leval D
Loop modae,
Sep Note #1
POOXOX Zerial Port SERIAL Bwitch on Rapiaca
Tast PORT SWA must b MPE
FAILURE CON.This
test 6

only run in the Level D
Loop mode. Ses Noteld

Fig. 31 Error Meeeegee on Scresn and LE0e [3 af ]
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LEVEL @ DIAGNOSTICS

Errar Tast Dagcription Screasn Hotee Corratctive
Codes Message Action
7HEL3210
Doo0XO0 Peralisl Fort PRINTER Dwitch 4 Aaplace MPE
Taat FORT an SWA muet
FAILURE be OGN
Thie taet is
rup in tha
Leval O
Loop mode.
ProcassnT
iE entAar—
ing HOLD,
0000 Kaybosrd Test KEYBOARD In the Aeplece MPE
ERAORA Level O or keyboerd
Loop mada
tha kay—-
boa rd
cannpactor
or test
adapter
must be
plugpged.
Jthomiigs
tegt run
ie cantinued
00x00DD0 Dieplay Losdyng L DADING Ko Tanet
{mxOOD0 St Interrupt No Test
Cantroller
LOMDIXKND Configure Paralleal Mot Teet
Forte
@OGOOIX Configura Parallai Mo Tast
Forta
Fips 31 Error Mesesgee on Screen and LEDe [4 of B)
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LEVEL 0 DIAGNOSTICS

Error Tert Dectription Screan Notes Carractiva
Codae Mossage Action
7ES43E10
MX0DOIX Enebla Parity Ho Test
POXEMEX0 Configure No Test
Keyboard
@000 C Configure Disk Ho Test
X¥XEOOMD Configure Fama Mo Tast
Card
MEXOKNIX Determine i SWITCH s Roploce LH
Coprocessor iB SETTING or MPR
prasent COPROCESBOR,
BUT IMDICATES

KO COPAOCESSOR I8 DETECTED

mOoEXnd Injtializa ROM
Orives
[including Fixed disk]

DD Hipo Test [XF)] EXTRA In Level O Raplace

PERFOAMANCE Loop pro— ME
OFTION IS cegbar re—
NOH-FUNCTIONAL maine im

thie teEt:

atherwion

the fallowing

testE are run.

MXOEXN? Set up Drives ADVANCED This mes— Hot Tast
auan ALEX sage 6
ODISK CON- diaplnysd

TROLLER CARD only with

INSTALLED thies con-
tralker
inetat Led

Fig. 31 Error Messeges on Screen and LEDE {5 of B)
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LEVEL & DIAGNOSTICS

Errar Test Description Screen Hotes Corrective
Codes Haszagm Action
78543210
A0XDIKD Hoopt DISK ERRDR, Thia mag~
INSERT Bage 1B
EYETEM 15K dieplayed
AND PHESS it startup
TO TRY AGAIN wes tried
with a
non—ay Bt am
digk or no
diek pre-
aent,

Hote #1

Error Maesages on Scresn and LEDe [6 aof H]

Procegsor i8 looping in  the respective test

Mote #2 The follewing formet i6 edditignelly digplayed an
the pcreon:i

HEMIRY ERROR
ADDAESS = 20000 2 300KK

FXPECTED =Q0X

ACTUAL = 20000

The arror codes shown in Fig. 3=1 are valid for the
ROM BIOS 3.5 (i150-0002348) only.
This ROM BIGS can also be contained in the early-type

MPR.
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LEVEL ¢ DIAGROSTICS

ERRCR MESSAGES QF THE EARLIER-TYFE MFPR +
If a ROM.BIO 2.3 veralon 01T7-00xxxxx 13 concerned
the Level O Loop pode is running when:
1. 31 on switch block ia in ON pomition
{refer to Chapter B "3trapping Information")
2, Fived disk controller is disconnected

Error Test Description Scresn Maccags Notes
Code™*
FE543210
X0 BOBER Regietar Proceesor
Test Bntering
HOLD
X@X0DOX EFPROM Checkeum Pracessar
Tagt antaring
HOLD
XOAMXD 0OMA Controller Proceesar
Tas: BNtering
HLD
XEOOMX 8253 Timar Test Procassaor
antaring
HOD
XDXmor RAAM Test Processor
00 - G4KB entering
HOLD
E4 — BADKR HMEMORY TEST andfor Firtmara
HEMORY ERROR not halted
XMXmO0 Parity Errcor EAARDA IN BAZE Proceseor
MEMOAY ar antering
EAACH 0N EXPANSIDN HOLD
BMAD

Figure 3-B Error Cades on LEDs amd Bcreen {1 OF 2]

* Farly—type Main Processor Board [D17-D032046)
** sn tha LEDs of the Test Adepter [(Chaptar 1 "Toole"]

3-14



LEVEL O DIAGNOSTICS

Ervor Test Deacripticon Scraen Mespange Hotm

Coda

FEE43PM D

XXX Interrupt INTERAUFT FAILURE Frocesaor

Contralier Taet ontering

HOLD

KDMIKEIX Keyboard Tent KEYEDARD ERROR Firmears
nat hal tad

MEDO(MEX Display of Load LOADING No tast

XPOMEX GConfiguration for Ho tamt

Parsilel Part

Hona Fixad Diak Tast 7 Fixad Diek
Errar in Fixad nat
Diak connactad,
devica de—
Fective,
controlier
defeotive

Fig. 3-2 Error Coden an LEDs and Screene [2 of 2)

SUGGESTED ACTTON

For ascme of the error conditionas which can occur
during the automatic running of the power-an
diagnostices routines, the indication has been given
in this chapter tc go to the Troubleshooting
Nonoperative Generic Systems chapter eof this manual.

This tagtiec is generally apprepriate when the problem
appeara to be in the RAM memory, or if the problerm
may be in any component added to the opriginal main
computer either by addition of an expanaion adapter
card or by pluggitg a cable into either the parallel
port or the serlial port on the MPA.
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LEVEL ¢ DIAGNOSTICS

The Troubleszhooting Nonoperative generic syatewms
chapter gives detailed instructionz for removing add-
on memory and/or other devices to return the computer
to the original status, then for reatoring the
machine to full eenfipuraticon ope step at & time,
This procedure can isclate problems to a specifle
device.

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

Rerun the power-on proceas from completely OFF as
deseribaed in this chapter two or three additional
times to ensure that the error indication is "hard™,
i.e,, it consiatently repeats the identical measage,
code, eteo.

When a proklem appears to be definitely located in
one of thge pluggable MPFB ICs the npext satep is
disazszemble the unit by removing the cabinet as ahown
in the Removal/Replacement chapter of this manual.
Read and heed all warnings and cautiona in that
chapter befare working on the coaputer with the
cabipet removed.

In some cases, more poszitive seating of the IC can be
acconplished either by gently but firmly pushing on
it {disgharge static first by touching a finger to
the frame or to a board support atandoff) 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 ¢abinet, retry the power-on proceduwre,

NOTE

When handling ICs on boards obaerve ESD
Precautions. Wrist strapa (with 1Megohm
resistor} are required when handling any
unprotected IC or PCP or when working on
gquipment without cabinetry.
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LEVEL 0 DIAGNOSTICS

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 inatructicons in the "Cabinet® and "MPB"
sections of Chapter & "Removal/Replacement". When the
MER has been removed, it can be taken to an NCR
service facility or NCR-authorized dealer for repalr
or replacement.

{Repair of the MPB pan he successfully done only by a
well-trained field engineer or technician, =sinpe it
inveolves unaoldering the defective component froom a
multi-layer FC bhoard, and then scldering the new
component into the same locaticon on the same
multilayer PCB, The danger that the heat of the
desoldering/scoldering may damage the printed
circuits is considerable],
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Chapter 4
LEY¥EL 1 DIAGHOSTIC3

This chapter tells you how to uze the SERVICE
DIAGNOSTICS diskette which is in the back of this
manual, Theae dilagnostics, alac referred to as Level
1 Diagnoesties, are the most comprehensive aet of
teat routines supplied and supported by HNCR for
the HNCR PERSCNAL COMPUTER Maodel L4i.

Following the instructions in thizs chapter, the field
engineer or technician interacts with the SERVICE
DIAGHOSTICS s=software to test all or selected
components of the gomputer. The scftware presents
a hierarchy of menu selection screena on the CRT to
s5implify the choice of tests Lo perform. For all menu
sereens, corresponding HELF acreens are avajlable to
further explain the purposea of the teats which may
be selected.

Each menu and HELP =mcreen ia shown in this chapter,
along with the results of each selection path chosen
{the next level wmenu sereen, or a completion acreen).
How to hegin the testing, and how to terminate it,
are desecribed.

HOW TO BEGIR TESTING

LOAD THE DISEETTE
1. Make certain the power cord is plugged into the
back of the pracessing unit.

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

3. Make certain that the power cords for any
currently-attached external devicea (printer,
ete,)] that have separate power cords are plugged
into properly grounded wall ocutlets.

L lnaert the SERVICE DIAGNOSTICS diskette inte
drive A,
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LEVEL I DIAGNOSTICS Chapter 4

ROTE
Use a back=-up copy of the diskette included
in the manual; the poasibility exista that
4 problem with the computer could deatroy
the data on the disk.

Turn the drive aceesas lever clockwise to enable
the drive.

Turn ON any currently-attached external devices
that have separate power cords and awitcheaz
funless the device inatallatlion inatruections
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 diagnosticafinitialization
routines perform the power-on testing that
ogcura each time the machine is turned on, then
D33 is loaded and the date and time should be
entered., The Diagnosties 3hell iz then loaded,

MAIN MEHND

The main meou is diaplayed each time the SERVICE
DIAGNOSTICS diskette ia bocted in, and each time the

user

chooses to return to the maln menu at the

completion of a speeific teat.

The¢ main menu givea the operator the folleowing
categories of choices:

=

o]

Q

4-2

Fun All Tesats {Presa <FT7>)
Run All Tests Continuously (Press <Fi>)

Test A 3pecific Component {or type) (Menu items
1t 11}



LEVEL I DPIAGNOSTICS
o Fun Utilities (Pre=ss <FL>)

o View Main Menu HELP acreen [(Preas <F1)>)

o Initiate A Continuous Test Run {Presa menu item
nunber and <F8>)

The following diagram illustrate= the atructure of
the diagnoatic aystem:

Diagnastt Shell

Teg! Tast Tast Tast
Kodula 1 Modla 2 Modula 3 Maduia n

|,
[

A

Test1 Tagi2 Tezin

[ ¥

=

1

Rewrn to Shal
gnd Error Lpg Fla

Fig., u4-1 Diagnoatic Structure Diagram

The =creanz shown 1n thia chapter may vary slightly
depending on the version of diagnoatics being u=ed.

The Main Menu, aa it appeara on the display acreen,
ia as shown:
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LEVEL 1 DrAGNOSTICS

(" Tha R Furmprai Gosguoes Fagm 1 of 2
Qlagnomtie Aheli ¥erwion 1.0
Copyrtght TNBE NCA Corp,

HATN MEHI
Arailebia Tamta
1 Memmry
2 Contbfollmre |Birspig Dmwices) FABEET
1 Keybhasrd
4 JBER Flaxibim Oish Oriva[nl
a Finmd Dimh Drivy
8 Momgohroms [Meplay FadoLED
7 Colorfraphien dimplay
g Faripheraly
F1%  Eaplanation of Temts FTy Rum ALL Tadcw Dhcw
FEr  UriLicies TRy fup ALL Teata Cancinyoua
FBy Afd Teiate TiTs Ea Hadn Meu Pglpr Previcoes Fage
JFi1ir Eadlt o DOf oFgOn> wWaak Papgn

Prapd dblictinn sad <Entarr fpr running tast snaos 08
Praba Ahlection sud <FAF for cgnbingouws run of e lackipgn [4F4: ko mkop)
\ SPLEETION =; Wy,

Page 2 of the Main Menu, containing items 9 to 11, is
accassed by preasing the <(PgDnd> key.

The MCR Fersonal Lomputer Page 7 ot 2
Diagnostic Shell Yersion 1.0
Copyright 1994 1585 MCR Corp.

fvailable Tests NASH NEW

0% High Speed {1P}
14 Tape Orive

i

(F1} Explanation of Tests {F?) Run All Tests Once

(F&) Ukilities (FB¥ Aun Al1l Tests Continunys
{F9} Rdd/Delete Tests to Main Menu {Fg@n} Previous Page

{Fi0} Exit ta DOZ (Pyln} Mest Page

Press selection and {Enter) for running test oace OR

Press selection and {FB> for continunus run of selection (F4) {te
stop)

SELECTION =3

411 highlighted tests except HIGE SPEED (XP) are
available {for your system.
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LEVEL 1 DIAGNOSTICS

To addfdelete tests to/from the Main Menu, presa the
<F9> key.

If the <FT> key is pressed, each test {1 through 11)
listed on the meny ia automatically run 1in aequence,
atarting with the memory teat. The test, for any
device {fixed disk, ecolor/graphice display, ete.)
which is found by the diagnestic routines not to be
present, is akipped,

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

Te run any teat continuously, type the number and
press the <F8> key., That will be run continuousaly
until<F4¥is pressed. If no test number is selected
before the <FB> key is pressed, the series of teats 1
through 11 is repeated continuously until<{Fl»is
presaed.

Fress the <{F&> key tov accesz a set of utility
routines, These utilities perform functiona that are
related to or needed during diaghostic or maintenance
operations.
The wtility functions available Include:

o Error Log Maintenance

o Initialize Fixed Diak

o Positicn Head For Relocaticn

o Alignment Utilities (Ffor video displays and
fizxed disk.)
o Speed Check {for flexible diak drives)

MATN MENU HELP SCREEKRKS

To obtain more inforoation about main menu choices
without referring back to this chapter while running
the diagnoatics, preas the <Fl> key. The main menu
HELP ia diaplayed:
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LEVEL 1 DIAGNOSTICS

4 ™

Homnry = Tudt For A0H pattarn, PAH sddrass, PAM perity and FIAMAAE ehacicus,

Cantrollerm — Tenca Far o CPU, DAL, {ncarvsl timer, Intorrupt, CFU controilor,
CAT, and smriml conirolier,

Enyboard — Tuwim the Raybomrd port, sech WepBOare ey and Ioe apenc{deed codw.

Flasizie dieh driwn - Tudté Ffor Fesd only snd rasdfsrits pparstion af as=m
Tlariohe dish driva.

Flogd J1gh drive — Tuktd Far radd only snd rawd/srite oparstion af Eha disk
wnd far tha T{ssd diah gonirallar.

Mompchroms display — Tegks the CAT RAM, eyrgor aodeqenlng, che ABCTT
charsobar smt, EMm scrolh regletar snt earious esnikor sckriButmd.

CalorfGraphice dispimy — Tomts Ehe CAT AAM, eurmor sddrammisg, cha ASCIT
charmoter smt, Ehe scrmlh regletar and warious mgniior scieiButad.

Periphmrala — Tamta Lhe perallsl and sarigl pares snd o0 cpCiomml princsr.

L B Mmturn o provigus sanu

TEST COMPLETTION DISPLAYS

When a test iz ocompleted, the diagnostiecs routipnes
display either a PASSED message or a detailled
coded earror message. Chapter 5 Lavel 1 Diagnostica
Error Return=, explains all of the posaible error

measages and the suggested action to take for
each,

r__mn AODFEEE w

w23 Terminetm Teat Modyls
tF3x  Mmtiurn Eo Freslodn Menu
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Examples of completion displays apre:

Succesasful Completion

[, e MAM MIORESS -‘\

Fr5SE]D

fF2% Tarminaia Teal Hodula
iF1) RApcusn G provi hok Sy

. A

In the example shéwn, the RAM Address test, one of
the memory fests included in seleeticon 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 iz displayed and a test =melection must
be made pressing the Enter key pressed again, If the
selection of pemory was made and the <F8> key was
pressed, the tests run continuou=ly until the {F4>
key 1s pressed.
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LEVEL I DIAGNOSTICS

Orsuccessful Compleiion

rFI..-EI:I:I!:GI:I [dmtal Ieima|
By HATY STD 971 5TR TRACK HEMD SELCTOR DENWSITY
§ oo ™ EE Fa RE Wk an <]

\. J

In thiz example, flexible drive B failed the Write
teat, 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 ocodea (03 = flexibile 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,
Diagnostica Error Returna,

DIAGNOSTIC SELECTIONS

The folleowing sections deseribe the resulta of
each =election chosen from the main mehu, Specilic
device, or device type, menus, HELF screens acceased
from the device menus, and g#ach test chosen from a
device menu, are shown., The display upon completion
of each teat or auh-test has the PASSED or FAILED
nesasages which are ¢lear from the screen as the next
message is diaplayed. All error mpeasages are retained
in the Error log file for reference.
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LEVEL I DIACKOSTICS

RON ALL TESTS ONCE (FURCTIOR EEY <F7>)

When the <F7> key is pressed from the main menu
acreen, the separate tests for specific devices
(selections 1 through 11) are automatically run in
sagquanca, The test for any device (fixed diak,
color/graphics display, €tec.] which iz determined by
the diagnoatie routines to be not present iz skipped.

CAUTION

The Ilexible disk diagnostic tests are
deatructive to the data on any diskette
other than the diagnostio diskette. BEFORE
CONTINUILNG, ensure that no diskettes other
than the diagnosticas diskette and/for
formatted scratch diskette(s) are inserted
in the flexible disk drive{z). If any other
diskette is left ip, data and/or program con
it will be written over by test patterns,
The program does not stop again after this
point. If no formatted diaks are availahble,
and one or two are needed at this point,
exit from the diagnosties routines (press
<{F10», load the DOS diskette, and follow the
inatructions in the DOS manual to [lormat as
many diskettes aa you need. When finished,
return to the dilagnoatic routines and select
the RUMN A1l Teats selection (press <FT>r).

Automatic Completion

The program displays the message PASSED after
suceceaaful completion of each teal or sub-test in
the 2ame format as with individual teats, The main
mena does hot remain on the screen.

The appropriate message is displayed after the test
or sub-tezat dupring which the error is detected;
howerer, the program dees not stop. The prograwm runs
to successful or uhsuccessful compleation of all tests
regardless of test results. The diagnoatiecs will
return te the main menu upon completion of the testa.
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Upcn completion the messages appear as shown in the
sapple sereen below. In this sample, both the
keyboard and the monochrome display fajled in some
aspect, and because there is no color display, there
iz no message for that menu selection.

(FTH- MCA Furoonml Compuber fiuge 1 of 2 N
Dimgratic Shall Yarsion 1.0
Copyright 1805 MCR Corp.
MAIH MENU
Avni Lubie Tesie
1 Hsmory PAESED
2 Cantrollare [Clrcult Ossicesal FASSEO
3 Kaybonrd FALLED
4 38040 Firecknla Cisn Urivalel PAEEED
E] Figed Diwkh Orivn PASSED
[ Monochroms impleg FaILED
? Calar/Graphice Muplay
1 Poariphareis PAREED
sE Esplanetian of Temto LFT s Awn ALL Tasts Ongp
o 3 Utilichna FB Aun ALl Tamta Canglmyapa
29> Add/Oaleta Teats e Hain Meny “PFglpy Proavious Page
fFi10» Eaix to 045 <Pgony Nasr Page
Frods deolecbion and <Enlar: For rFuAnisag *Eec gREs s -3
Frede helattion and <FB2 for contimuous =un of oelection [$F4> ta acop)
SELECTION =3
‘. o

To zee a record of any erroras detected, select the

utilities function (F& key) and then select Error Log
Maintenance ("3"). From the Error Log Maintenance
Menu, select ™", Diaplay Error Log, and press ENTER.
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LEVEL 1 DIAGNGSTICS

MEMORY (MAIN MENU SELECTION 1)
When selection number "* is chosen from the main
meny screen, the Memory teats menu screen is

dis

playad:

’

T

A

wn B e —

<

A

¢RIy Tetminakbe Tast Modulw

Press nalection and <Entecy For tuonlng test onca QA
Frasm onlnctleon and <F4> for cantlouad tun of selaccion {CFa} to stop)

he HCH Personal Compuker Copyright L9E% RCH Corp. ‘1

MEHIRYT
lratulled Hegaey = axan X8

valiable Salectlpns

KaM Fatrern - MEilgws snd raads teat Fatrarnd toffrom memory

RAM Address = Yeritlea addrenning in kAM

AN Parley - Chechm the cperation of MAM parity

RAH Walklag Onea - Wrices ond rgads pacretas of ualkiog onea snd Zefod
FLHMWARE ChHgehqum - Perfacms & chachaum tedT of the eystem FIWMWARE

Ft> ceyplanatlan wf Selsckions

ELECTTUN =

_

Eaeh of the five available tests is selected by
entering the corresponding number {1 through 5}). To

rin

a specifie teat once, type the selection and

press ENTER, Te run the test continuocusly, type the
selention and press the <(FA> key, Fress the <{Fi> key
to stop a continuous run

Whenrr the <F2> key is prezsed, the program returns toc

the

main oernu.
NQTE

The Walking Ones Teat will take conaiderably
more time Lo run than the other tests. It
will not he performed when the pemory teats,
are run from the Main Menu (Selection 71,
Function Key <FT> or <F8>). It must be
selected from this menu,
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LEVEL 1 DTAGNOSTICS

Memory Test HELP Screen

To obtain more information about the available memory

tesatsa, press <F1> to see the HELP acreen:

(-HM FukEmrn - Wriigs Calt polimrme ko okmek BALM, deté peth snd
cwnErol B FEUT By,

RAH Addraee - Tmits both saguenk sddeapwing snd lom order sddrammisg
copmbiLIE{mn,

MAM Portty — Wrican chickarboard pattymy bo ell inacacled pmrity OFK,
FIRMWARE Chachoum — ¥ariFige the flremsrs chacksus

tFY: Awtoen ta praviood menu

.

RAH Pattern Test

If nmelection ¥ of the Memory test menu ia chosen, the
RAM pattern teat ia run. The name of the test is

displayed while the test is in progress:

rr_m PATTERR
PASZED

<F2x Toarwiomte TeRL Modyla
4F33 Astursn o0 previcus wele




LEVEL 1 DIAGNOSTICS

Upon completion of the test, either the FASSED
pezsage or an ERROR message 1s added to the display,
Refer to Chapter 10 of this manual for a deacription
of errcor messages and recommerded corrective actions.

RAM Address Tesat

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

__ RAR AODAESS ™
PAKEFD
“F2) Tarainata Tedt Haduls
L AFYY  Mefusn B pravidud ke
~ v

Upon completion of the test, either the PASSED
measage or an ERROR message is added to the display,
Refer to Chapter 5 of this manual for a description
of error measages and recommended corrective actiona,
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RAM Parity Teat

If selection 3 of the Memory test menu is choszen, the
Firmware Checksun tezt is run. The name of the test
is displayed while the test is in progreas:

r____un PARITY 1\]
PASSED

F21 Tarainets Temt Modvle
<FA» HAuturn T privloud sanu

\ Y,

Upon completion of the tast, either the PASSED
message or an ERROR message is added to the display.
Refer to Chapter S of this manual for a deacription
of error message and recommended corrective actiona.
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RAN Walking Unoea Test
If Selection & of the Memory Test Menu is selected,
the RAM Walking Ones Teat is run.

HOTE

This teat can onIy be run, after the three
preceding RAM teats bave heen completed,
Otherwise a warping is displayed.

A menu similar to the other memory tesat menus is
displayed while the test is in progreas. Upon
completion of the test, either the passed nmessage or
an ERROR message is added to the display, Hefer to
Cohapter 5 of this mapual for a descripticn or ERROR
mezssages and recommended corrective actions,

ke BOX Fersomal Cooputer Copyright 1504, 0985 WA Crrp,

NERDAY
[ostalled Memory = 0255 K8

_ BM MAITIHE NS
[g: 5 3]

iFi} Ternoate Test Modole
{F) Brioro to previcus eenu
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FIRMHARE Checksum Teat

If selection 5 of the Mepory test ment is chosen;
Firmware Checksum tez2t is ruh. The name of the test

the

is displayed while the test is in progress:

Upon completion of the test,

.

— FIRMMARE CHECRSUN
PASSED

«F2r Tarminata TRt Moduls
«F¥* faturn to proylgud b

J

gither the PASSED

measage or an ERROR message is added to the display.
Refer to Chapter 5 of thia manual for a deseription
of error messages arnd recommended corrective actions.
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CONTROLLERS {CIRCUIT DRVICES) (MAIN MEND

SELECTION 2)

When selection number "2" is chosen from Lhe main
menu =c¢reen, the Controllers test menu screen is
displayed:

7

Tha HCA Poragne| CusguOar Copyright 1885 HCA Carp, ﬂ\
CIMTROLLERS

Aual lably Saiszgiany

1 CPY - Tamwe the BOBE-F CPU ehip

?  OMA - Teaed thw Ulrect Memory Accease conérallar
k] Eiwaible Dinx - Teoum the B27F Flacsgle Dica gancre, lgr
4 Interval Tlasr - Teged 1ihe B2%3 tiwer sfe souREer chip

L] InTEFrupe = Tedtw Lthe 5358 ntorrupt cantmmoller

] CPU Conkroliar — Tamks the VIEI CPU egicroljaf

? Monochrmaa CAT - Tagea thq GHAS “£r moh@ckome 3finretlan
B Color oAT - Tepsd 1he 6845 for coler oparation

E'] Farinl — Tmats the 250 ameial =gatenllwe

fF1% Eaplendtion of Souecklomm
iF21 Terwinets Test Modula

Prece amlaeeign and <Entw-> for runnng tent ance =]
Frass smiaceign and £FB* Tar gonllhwods ruh of welecticn [5Fd: to stoml
GELECTION =%

Each of the nine available controller tests ia
selected by entering the corresponding number, 1
through 9. IFf the F8 key is pressed after the number
for a specific test is selected, that test is run
sontinuously uatil <F4> is pregsed, IF the ENTER key
is pressed after the number of a apecific test is
selected, the test will run once and stop, Preas <F2»
to return to the main menu.

417
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Controllers Test HELP Screen

Te obtain more informaticn about the available tests
of the various Main Processor Board (MPB) and adapter
card centroller chips, preas F1 to see the HELF
sgreens:

(CPU - Tomto tha eeacytlom &f i 1ARTFuct{an Ret W

CH4 — wariFipd The CHML ipnircllar cel e sccessed and parforms o
partial fuic=scnmilTy TEst,

Flanible Dimk — Varlfigs tha Flgcsibim diEh SonCraller cAn 84 wrEApmad
end perforen B pErtial funcuionedity test.

[rtarval Timor - YasiFios 1Ae IAedtval CInsr 240 Be cccAsand and pyreforac
a partisl fumctlanalitby Lanat.

InLEFrupE — Varlfiay the SnLArrupt =AATFILLeF 2@t By Acepgpad a1d performs
m pertial Fumcclonaliby cadc,

CPU Conerollur — VYari{Fine tha Y81 CPU concfaller Sah by &EcEeend by perforsing
Bn intmenal taat om the parigkecal InTerfeey wnd che hagpoerd Incarfaos,

CRT - Wor:Figs the LAT tomiro,lar can bn sécwniwd ohd porfares o parcial
funotionality tasc,

Serigl - Yeriflae the #ar'sl conbrolfer con Be aceesisd snd parfored B
adeEinl Tunziigna|icy CABT.

<Fi» Pacurn Ep prarigun Amny

CPU Test

If selection 1 of the Controllers test menu is
chosan, the CPU test is run. The name of the test is
displayed while the teat 15 in progress:

/-_:Fu B
PASIED

{FZ2% TYara®nuta Teoat Meduln
4Fdr FAmturn 10 provibud owiy




LEVEL 1 DIAGNOSTICS

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 erroer messages and reconmended corrective actions.

DMA Test

If zmelection 2 of the Controllers test menu is
chosen, the DMA Contraller tesat 15 run, The nane of
the test is displayed while the test is in progress,

(o N

PASSED

A2y Tormimeim Teat Modu e
iFi» Reaturn to prayious Esno

Upon completion of the teat, either the PASSED
message or an error message is added to the display.
Refer to Chapter 5 of thia manual for a descriptian
of error messagez and reconmended corpectlve acticona.
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Flexible Disk Controller Test

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

(- __FiIBEWIALE DIEK -\

PAZIED

AFZy Tirminete Tust Macdule
<F3*> Ratum o pravicall oeny

Upon completion of the tesk, either the FASSED
mesaage or an ERROR meazszage is added to the display.
Refer to Chapter 5 of this manual for a dezcription
of error messages and recommepnded corrective actions.

4-20



LEVEL 1 DIAGROSTICE

Interval Timer Test

If aelecticon 4 of the Controllers test menu is
choaen, the Interval Timer test i2 run. The name of
the test is displayed while the test is in progress.

'f_: HWTERVAL TIHER \1

PAESED

%FE2 Twrminyks Tast Hoduls
{E)) HAaturn ko grevboud EEAU

Upon ecompletioh of the tesat, either the FPASSED
message or an ERROR meassage is added to the di=splay.
Hefer to Chapter § of this manual for a description
ar efror measzages and recopmended corrective actions.
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Interrupt Controller Test

If selsction 5 of the Contreollers test mpenu is
chosen, the Interrupt Contreller teat ia run. The
name o5 the Lest ia displayed while the tesat ia in
progressa,

(_IN'I'EHm.rP'r CONTMOLLER ‘\I
PAESED

F2y Terminatm TeaT Moduls
F1r Asurn ta prgvigue manw

e v

Upon completion of the ftest, either the PA3SEED
mezzage or an ERROR mesaage is added to the diaplay.
Hefer to chapter § of this manual fer a desgription
of errcr messaged and recommended corrective actions.
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CPMI Controller Test

If selection & of the Controllers test menu is
chosen, the CP) Controller teat isa run. The name of
the test is displaved while the test is ln progreas.

|(-_|.‘.Fu CEatRaL LER Y

FARSHD

“F23: Tarmminatae Taar Mgdy L
“Flx Haturn Lo presicul adsw.

Upon completion of the tezt, either the PASSED
message or an ERROR message i= addedto the deizplay.
Refer to chapter & of this manual for a descripticon
of error messages and recommended corrective actions.
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Monochrome Display Controller Teat

If zelaction T of the Contrellers test menu is
chosen, Lthe Monochrome Display Controller test is
run, if the program senses the presence af a
monochrope display adapter, If it does not asense 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.

__CAT, HCMO N
PASSED

tFZY Terminptn Tealt MaQuls
“F1+ FAmturn & praylgue meng

e A

Upon completion of the test, either the PFASSED
peasage or an ERRCR npessage is added to the display.
Refer to Chapter 5 of this manual f'or a descriptien
of errcr messages and recommended corrective actiona.
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Color/Graphics Display Controller Test

If selection 8 of the Controllers test menu is
chosen, the Color/Graphiecs Display Controller test 1is
run, if the program senses the presence of a
cclor/graphica display adapter. If it does net sense
the presence of a color display adapter, the propram
redisplays the Controllers test menu. The name of the
test is displayed while the test is ip progresa,

¢ e, couon }

PRISED

<F2* Terminatm Tast Moduls
£F1» Mmburh &0 Pruvicul mefe

\ S

Upon completicon of the test, either the PASSED
message or an ERROR message iz added to the display.
Refer to Chapter % of this manual for a deszscripticn
of error messages and recommended corrective actions.
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Sarial Asynchroonous Communications Controller Test
If aselection 9 of the Controllers test menu is
chosen, the 3Serial Asynchronecus Communications
Controller teat is run, The name of the test is run.
The name of the teat ia displayed while the teat ia
in progress.

r_'_senm_ Ty
FAGRED
(F2y Taminota Test Haduls
£F3> FNyfurm to preytQud Band

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

EEYBOARD ({MAIN MENU SELECTION 3)

When seleetion number ™3™ iz chosen from the main
menu =creen, 2 message ifndicating a test of Lhe
keyboard port im displayed, follewed by a line
lndicating a test of the keyboard and a pattern of
rectangular blocks representing the positions of keys
on the keyboard. The cperator presses any or all keysz
while visually verifying that for each key the proper
key value appears at the proper location in the
pattern.

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

d.2&
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any other keys have been pressed cr not, pressing
these two cauaes another message to be diaplayed.

After all keys have been pressed, followed by the
tF1>/<F10> entry, the display is similar tg the
sereen shown:

",
(T'h- WCH Parzonel Crmpyinr Capyebght 1BES WCA Carp,
EEvPCARD

— ELYBOAHD

F1F2 BSL 1 2 3 4 5 B ? B 8 p - = BE OEL  Hip HL 5L
FiF% TAB B W E A T ¥ U 1 0 P [ J CA CLTL EMOD PO HN T PL -
FiFl CTC & $ O F G o J £ L ; ' * r - &
F? fB " T ® C ¥ B h HF , _JS PS +~ H4 = EN1 , M -
FH F1O ALT BP CL =h5 . INE OEL R
ETER TWE cFr CODLS 10 BE TESTED awb vEMIFT TRaT THE

CORRFIT CooF APRERRS (w MHE CAT DLGPLAT,

FHTEM <1 AMO oFIO} IN BELEANCE 0 EXIT TEET.

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

An entry of "N¥ indicates unsucecessful completion and
an ERROR message is displayed. Befler toc Chapter 5 of
thisz manual for a description of error measages and
recommended corrective actiona.
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FLEXIBLE DISE DRIVE (MAIN MENU SELECTION §)

When selection number "Y" i5 chosen from the main
menu screen, the Flexible Disk Drive tesb menu screen
ia displayed:

The HER Persond] Cosputer Lopyright I?Bl,i?ﬂ's HCR Carp.

FLEITALE TISK DRIYE
Number of Orives = 02

Avablable Selechions

Read Only tests on available drives Readfwrite tests on Available Orives
1 DOrive 4 5 frlve A
T Prive ¥ & Drive B
I DriveC ! Drive C
4 Orive D B Brive 1

Note! To insure proper pparatim under al) condations, run the dist speed tesd
in Lhe ulilities section of Lhe Main Menu.

(F1} Explanation of Seiections
{F1¥ Terminate Test Kodule

Press smlection and {Enter} for running kest once OR
Fress selection and €FBY for continuous run of selection ({F4> to sktop)
SELECTION =3

Each of the eight available tesata is selected by
entering the corresponding number (1 through 8). If
the «FB>» key i= pressed after the number for =z
apecific test iz selected, that tesxt is run
continuously until <Fiy> is pressed, If the ENTER key
is preszed after the number for a specifie test is
selected, the test rupns one time and stops.When F2>
is pressed, the program returns to the pain menu.

Flexible Disk Drive Test HELP Screen

To pbtain more informaticn about the available
flexible disk drive tests, press <F1» to seg the HELFP
soreen:
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Fead Bnly = Yeridies ao entire KO PC clandard {orwal disk in one of the
inetalled drives. To chech dick robetiondl spesd accuracy, ececube bhe
FLEITHLE DTSK SPEER Utility.

Read{Write - Perfores 4 Tormatfwrite/read on selecked seckprs Ehat arp
reserved by the diagnostic systes in & D05 lile.  This is & destruckive Lest
an those reserved sectors.  To check disk rotakional speed accuracy, ececule
the FLECIBLE DISK SPEED dkilaty.

{F3r Return to previous menu

Read Only Drdive A Test

If aelecticon 1 of the Flexible Disk Drive teat menu
is ehosen, the Read Only teat is run on drive A, The
name of the teat is diapiayed while the test is in
progreas:

{* rean oY, FLENIBLE ORIVE 4 W
PASSED

«F2y Tarminace Tedt Modull
{F1y FAarsMm ko praviEsun mEmd

Upon completion of the teat, either the PASLSSED
message or an EHROR message is added to the display,
fefer to Chapter § of this manual for a deseription
of error messages and recommended corrective actions,
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Read/Write Drive A Test
If selection b of the Flexible Diask Drive teat menu
is chosen, the Read/Write test iz run on drive A:

r-_m'ﬂITE. FLEMTELE ORTYE A \
FRZEED

fF2r Twrminktm THRK Woduls
fF]% RASCUFN IO pravi0ud aans

CAUTION

The flexible disk diagnostics teats are
destructive to data on any diskette
other than the diagnostics diskette.
BEFORE CONTINDING, ensure that no
diskette pther than the diagnoatics
dizkette and/or a formatted s=scrateh
diakette is inserted in Flexible dizk
drive A. If any other diskette is laft
in, data and/or programs on it will be
written over by test patterns.

Press the space bar or any alphabetic or numeric key
te centinue.

Upon completion of the test, either the PASSED
message or an ERRDA me=sage ia added to the display.
Refer to Chapter 5§ of this manual for g description
of errocr message and recommended corrective actions,
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Other Flexible Disk brives
The melection of other tests on the Flexible Disk
Drive menu gauses the teat selected to rupn in the
szpe manner as the tests lfor Drive 4, The meszages
are the same in all cases.

FIXED DIFISKE DRIVE (MAIN MENU SELECTION §)
When selection number "5" is5 chosen from the main

menu screen, the Fixed Disk Drive test menu screen is
ajuplayed:

-

Tha HCR Pareoodl CouTar Copqright 1885 MCA GﬂFp,"\
FIMED 2IZn LRIVE

Aviblable SALRCENONR

1 MapdSWrite Mpincensnca Trach - Qedtructive TebI ©Q aoinbenemcs LTock

2 fpad Dn.y Geeipr Iaro RAad BNCTOF JEFOD an wach rAck

3 Agsd Oney Entire D' ek - Fomd sach mectar an Fland disk

4 Apedswrica Entiro Dime - Camtruce'we bedt to wntirs Tioad diex

5 Fired Nick Eonkraller - Sppelfic tawt ta fired 1§k controilor

if1» Eapiwretian af Salacticne
«FEy Tarmlnmta Tast *pda'w

Prags melwciien snd cEntar: for runring At pnce CA
Pruae oaloction snd 4F0 fof coatlhwhus fun of aslection [F4% Lp wkoph
SELECTION - »

. J

Fach of the five available tests is selected by
entering the corresponding number [1 through B}, If
the <F8>» key is pressed after a specific test is
entered, that test runs continucusly until <FHU> i=s
pressed. 1f ENTER is pressed after the selection is
made, the test runs onece and then atopa, Press {F2>
to return to the main mienu.
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Fixed Disk Drive Test HELP Screen
Te obtain more information about the availahle f:Ixed
dizk drive teata, presa{F1to see the HELP zcreen:

-

r||l--I'-‘rlﬂnr to sxwcufing amch wpucific TeEt, the enntroller tesk i garforasd,

AoanWrite Mainbwnancm Track = ForekCs, eciTan, &0d rdands The
wl inlbfincn CFRCk.

Apad Crity Sagtar Tara — YarsFlad sgerar 3 of aweryp track on diex,

Fmd Only Enthra Dink - Pyrfores p read only kact on tha satire Fland
gisk. ThiE 18 & mos—gdeatructiva tosk.

RaacWrite Entire Diak - WriTss wng roadg bha snkirs disk, Thio ia
& fwdErEeTive TBRE; theceFfora, the NCA-0OS FOISK and FOPHAT wti{1i1tins
sust be run an the fised i ke bufore using the Jiak sgain.

Fined Dink Controller — Perforss s dpacific tesl of the Flawd 0Pk Cantrallar,

F3* ARtern o praviOud mpnL

. S

Read/Write Maintenance Track
If selection 1 of the Fixed Disk Drive test menu is
ehozen the Read/Write Maintenance Track test ia rum,

The name of the teat is displayed while the test is
in progresas:

The WA Fersanal Compuler fopyright 984, |85 NCR forp.
FIXED BISE DRIVE

o-. AEAD/WRLTE HRINTEMANCE THACK - IRIVE 40
FRSSER

tFE leraivale Test Aodulse
{F1Y Return to previgus sequ
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Dpon completion of the test, either the FPASSED
message or an ERROR measage is added to the dizplay.
Refer to Chapter 5 of this manual for a deseription
of error messages and recommended corrective actiona.

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

f/__nun INLY BECTOR 1y Oriva XX w
FASEED

FIy Tetwingfa Test SHodulw
F1y Returm k@ pravious same

N~ /

Upon completion of Lhe test, either the FASSED
message or an EFROR message is added to the display.
Refer to Chapter 5 of this manual for a deseription
of error messages and recommended corrective
actions,
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Read Only Entire Disk

If aelection 3 of the Fixed Disk Drive test mehu is
chosen, First a screen is diaplayed where you are
requested enter the number of fixed dizk te teat,

The MCR Fersonal Compuber Copyrighl 1984, 1985 WER forp.
FLIED DESK DRAVE

_ REMDAERITE ENELRE BrsK

Enter nusber el fived dich 1o besl
M0=Firel Fired Disk, iz5econd Fived Figk, #lf. 1

After seleeting the number of the drive te be tested
the Raad Only Disk test is pun;

I'f FIXEDr OISK 1\

__ HEal IHLY ENTIRE PIIR
Far Etop Tearing

Orfwo____00O Funakran__ READ
Head . fr
Traok Anna Cycln rihhl
SaEtgr L]

Surfaca arrore:
Saft 4rrarg Jgor
Hard arrors [ Hal

Totml errare:
Eaft arrofo Halals]
Hura wrrorn £1

\. W,

In the above display, the drive number ia GO for the
firat integrated fixed disk drive or lfor the firat
external fixed dicsk drive if no integrated drive 1s
present. Head number is increased by increments of
from 00 to 03 as the test proceeds. Track number for

4-54



LEVEL 1 DIAGNGSTICS

each bhead is increased by inecrements of 1 from G000
to maximum track number {(depending on whether 10ME cr
20MB) then is reset to 0000 for the next head., The
seoctor pumber is increased by increments of 1 from 01
to 17T for each track.

Cycle pumber is 00017 if this teat is being run just
once; if continucus run was chosen, cyecle number
begins at 0001 and is increased by 1 for sach
complete test cycle until <Fi» is pressed to stop the
teat.

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

Read/Write Entire Disk

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

r HEADVWITE BNTIFE OIS9E -\
WG — This (8 w dustruntive tedt. Dota on tha eatire fiasg

dink will om desirayed. A bachup oF cee didh whould by
dona kafors meseuting Lhia tasc

Xy Ta Lancgl Twdt of Any Othar Eay o Contimus
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In the following screen you are regquested to enter
the number of the fixed disk to be tested.

The KZA Persong]l Cospuler Coperight 19841985 WO= [arp,
FLIED BI5 DRIYE

READSWELTE -EWFIQE BISK

Entor npeper ol diced desé Ao best
10=F1rst Ficrd Digh, I-5econd Fired Dack, ebc,b:

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

-

rr__ READSWRITE EWTIRE DISK
Fa» qregp Tamting

Oriva ] Funerign__ wWAITE
Heng Lo

Track Cann Cycii 00y
Serrar nn

Surfecm IFFAre;
Gaft srrorm [ali[1]]
Hard Errora oo

Totwl wrrare:
Saft wrrars alelils]
Hard gerars Jal |

N )
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In the above displey, the drive number is 00 for the
firat integrated fixed disk drive or for the firat
external fixed disk drive if no integrated drive is
present. Head number iz inereased by iocrements of 1
from 00 to 03 as the tezt proceeds, Track number for
each head is increased by increments of 1 from Q000
to maximum track number (depending cn whether 10MB or
20ME} then is reset to 0000 for the next head., Sector
mumber is increased by increments of 1 from 01 to 17
for each track.

After a copplete WRITE ecycle, the Funcotion is changed
toc READ, and the complete READ cyele is begun. The
display values atart over a%t 00(00) or 01 and are
increased to maximum values as above,

Cyecle pumber iz 0001 I1f thisz test is being run just
gnee; if continuous run i= chosen, cyecle number
begins at 001 and is increaszed by 1 for each complete
test cycle (WRITE and READ} until <FU> is preassed to
stop the continuous run, or until<F2> is preased to
return the program to the pmain menu.

If ™any key" (spage bar or any alphabetic or numeric
key or aome special characters) is pressed in
response to the last line, the Fixed Disk Test
Sumpary screen is displayed:

~

( rrd HaRD DG TEST JLMMARY
Tadr epcias: Q001
Wurg mrrgriz 01
Sofy arrores GA0O
Errar  Tracd E#ciar Cyele  3afl ereofc
Surfaca: MO MO Heioa -]
HWC ERROR
Wl EPM3R
nC ERRQR
Turfeca; Ml EFFER oann

E
g
g

ZE
25
a2

Eairfaca: 02

i

SEBEEBAL
g
g

G Fuem: O

L

=110,

LY
i
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Upen completicon of the test, either the PASSED
measage cor an ERROR mesazage iz added to the dispiay.
Refer to Chapter & of this manual for a deseription
of error messages and recommended corrective aections.

Fized Diak Controller

When selection 5 of the Fixed Disk Drive test menu is
chozsen, the Fixed Disk Controller tesat zcreen 1s
displayed,

The MCR Personal lomputer Capyright 1784, i%83 NCR Caorp.
FI3ED DI5E ORIVE

___ FITED DISK EONTRILLER
PHSSED

{F2y Terminate Test Mpduje
(F3} Return bo previgue aeny

Tpon eompletion of the test, either the PASSED
pmessage or an ERROR men=zage is added to the display.
Aefer to Chapter 5 of this manual for a description
of error messages and recompended corrective actions.
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MONOCHHCME DISFLAY {MAIN MENU SELECTION £)
When selection number "6" is chosen from the main
menu acreen, the Monochrome Display test runs by

briefly diuplaying the test name az it Lests the
controlier:

{ __ cAr, wouo w
PRSSEL

. J

£ oot pan N
PABEED

- y
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(__J:ﬂ'l' ATTRIEUTES

|Suvernl Vinms, woch deeorEirating ors oF 8 coshinek:on
ar wtkflavted Wuih &8 hyrodl vided, [Svecks wiged,
undmriinirg, Blinking snd high inkensity, wre diuplayed.|

4 CHARMCTER SET

(A patfwm of wll charseTars wRlceh cwn b geaarppd 1c
Erigfly oiaplaysd on the scraan.]
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COLOR/GRAPHICS DISPLAY (MAIN MEND SELECTION T)
When selection number "7" is chosen from the main
menu screen, the Color/Graphics Display test begins

by briefly displaying the test name an it tests the
controller:

4 '
_— CAT, COLDA/GRAFWICD

. vy

Then, without stopping, the test displays this
screefi:

r’ ™,
__ CAT RaM

1A guLCarn &f ML CRMFRELAFS wA'LT EML DN mANFRL4d
n hrigFly despdmyed gn the wtrgnan, |
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Again without stopping, the test displayz this seoreen
azking For verification of the attrlibutes shown:

—. CAT aTTAtBUTES

ISuweral |lnpr. sEck dMWSNELALLIAG gne or & combinEL]ss
of pbiriBULEE Buch sk farmel wodEs, TNekrdd riaes,
Blinkwng, Migh IACer&ily, BLue highlwght, sheows Bn

O luwh'Fudsgraen, Bledsrea grdbh gn afhide, sra denplayed. )

4°E ANE corract wliribwCEs OLRpLEymd} AN

N v,

If ™" is entered, an ERROA message is displayed and
choice similar to those described in the
"Insueccessful Completion” section of the "Test

Completion Displays™ section of thia chapter are
di:zplayed.

If YT is entered, the next screen is displayed:

-

. THARRCTLR BT _‘\

| pattarn of Al cherpclerd sfiEh i DR gEnErstad
in briefip siEpLered &0 LS scrmen |

In tra chErecuer mnk rarrach? [TSND_
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It "N®* ia entered, an ERROR message 13 displayed as

before. If "Y" {ia entered, the next screen is
dizplayed:
r ™y
_ swm sy
Thasa Linpm weaula a2f330 Teos bATISR 10 108
Arg the Lifel rignT shows thie gne? | fARD_
ITha Firsl imo LYAES SERFL a0 Ghe Eakspm of EWO scrapn ard
wgrgl] urktil hay ceach wsn LA, TEpe LAB Z9'dd 1w R
et L The @ieping. |
., A

I ™" is entered, an ERROR message 13 diaplayed as

before. If 9Y? is entered, the next acreepn ia
di=played:
r ™
_ ERAPEILS T ST
MeOk 3ET o)
CTAR——=
P T A
FEEEE R PR R EEFI R F ST
AR TA 3 LA PRSP F PRI AR F PR TR F i d e d
S o T L R T s
WHTTF—+
15 ThE LIFEOD EAFFelr? [Trm1_
N A
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If "N" is eptered, an ERROR message 15 displayed as

bhefore.

If "¥" is entered,

the next screen is

diaplayed:

-

_ UPHICE TMLI0R
O 0R SET 04

GREEN —

M m—

R e

N ey
B R R P FR RN
EEFRSTI P PP N P PPN PN PR R PR FE NN
LI IFL LI S AR LR TS T EEL R SR T LI A P

AR LA L U R A
AR e R e L,
A A R L U AL O,
A R A W U A L L R e R

L S N S S P PR L
R LA L E PR R R FR TR
R N T

e P A

1& the wecrwan corrach? T4

If "N* ig entered, an ERROR message is displayed as
PY" isx entered, the next screen is

before. 1f
displayed:

-

__RAPHICE Fali2ia AW

T —

"l ————

[x Lhm pcrmmn corrpgk?

P T R R R
D R S
PR R R P L

L A A TR LT

RSN

N
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IF "N" is entered, an ERROR message is displayed as
bhefare. If ™Y ias entered, the next screen is

displayed:

7 ™
___GRAFHICS €40x400 AW

Is the ecrean coarract? [¥Y/H]

. _/

If "R" is entered, an ERROR message is displayed az
before, If "Y" is entered, the next screen is
displayed:

rGHlFHIES a0 X 25
[A pagtern af gLl Sharscsure whEn Eon be geierafsd
8 bevwlly displavea an e SEfgqn . ]
Iv top enprectnr salb corrast? [T/ND_
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If "™ is entered, an ERROR message 1s diaplayed as
before, If "YM jig entered, the next screen isa
displayed:

' T
__ LIOHT PEW
Ik Light pawn antwehaa? [Y¥/M|

If "N" is entered, the Coler/Graphics Display test
has keen succexsfully completed and the pregramn
returns to the main menu. If "¥YY is entered,
additional lines for tesating 1ight pen performance
are added to the display:

(’_ LIGHT PEM Y
1s Light pmn strached? [Y/NI
Flaca Light pan Tip sk canter oF
dinplaysd Blook mnd scciwsts LIGhT pan.
Fa=ml AEEPINSE FROM PEW.
A y,
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If <Fi7ispressed, an ERROR message iz displayed as
azfore.

The PASEED messapge is displayed upon sugcessful
completion of all the tests. Hefer to Chaplter B of
this manual for a description or error messages and
recommended corrective actiuens.

PERTPHERALE (MAIN MENU SELECTION B)
When zelection number 8" is chosen from the main
manu soreen, the Peripherals Test Menu 1s displayed;

(Thl RCR Parwanal Cosputer Copyright THES HCA Carp. 1\'
FERIFHERS LY

Available Selections

Y Garial Port Loapheck — Parforam tust gn imtemmed ssrisl part
2 Paroliel Posrt Ligqbsdhk = Purforwe Iant ol intamneil perallbal port
A Genaric Brlacar — Tunt reon=loduskry standard printas

4 PC—Comparible Frintar = Tu#i IndudEry sEmndard printaf

F1% Eaplammticn af Selecciane
F2* Tarm'nata Tymk Hodyia

Pregs swlestian and <Entmr? for running fask once CR
Frams salgzcion and <FA> far cantinubos run of salaction (<Fd> c& wiop)
SELECTION w2

. v

HELFP Screxn
To obiai;r mere information about the availzble
tests, prens F1 to see the BELP screen:
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Sarial Part Laspewck - Teat® the S8F{4L pGre switch on the ambn procwsser w
Eosrd. Than, tasts ERs port laspbach, Asguirse § sarinl port loDphmeh wrapg

plug For Lhe pork,

Farsllel Port Lhepbeck Tuntd 8w f@rallal port seitch on che sein proceaceor
board. Then, tasts tha part |ccpesol, Aaguirss 2erdilel pare coophach

far Lhe pork,

Cunaric Printar - Pr{Atc thy ASCIl =haraccar int af tha parablel printer.

PC~Compatibdim Printer — Prinke whe ASCTI cheragcgr fnt and PL=goeel Mg
conLfM Dl codww on a PC—coapakihle printar

tFay Reterm 0 grevicus meow

\. _ J

Serial Port Loopback Test (Peripberals Menu Line 1)
When selection number ™17 is chosen from the
peripherals menu, the Serial Port Loopback test is
perforged, The name of the test iz displayed while
the test is in progress.

This test requires the use of a seriai port Test
Adapter <refer to Chapter 1 "Tools") for the test,
For teat run the Test Adapter {on screen displayed as

"wrap plug"™) has to be plugged into the appropriate
port.
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™\
SEAIAL PORT
PAEEED

F2: Tarminakts Tany Maduls
<F32 Raturn ko pgrasiguy opnu

\_ A

Upon completion of the test, either the PASSED
message or an ERROR message 1s added to the display.
Refar to Chapter 5 of this manual for a description
of error messages and recopmended corrective actions.

Farallel Port Loopback Test (Peripherals Menu Line 2)
When selecticon number "2" iz chosen from the
peripherals aenu, the Parallal Port Loopback test is
performed. The name of the test is displayed while
the test is in progress.

This test reguires the use of a parallel part
loopback Test Adapter for the test (refer to Chapter
1 ™ools™). For the test run the Test Adapter (on
sereen diasplayed as "wrap plug") has to be plugged
intc the appropriate port.
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rﬁ::nMLLEL T \

F2y Tarmipails Temt Meduls
“FAr Feturt fo previous senu

L vy

Upon completion of Lthe teat, either the PASSED
message 1is added to the display. Refer to Chapter 10
of this manual for a deasecription of error massages
and recommended corrective actbtiions,

Printer Teata
ROTE

These tests are for a printer attached
to the printer {parallel} port of the
computer. Any parallel printer can be
teated using the "generic™ printer
test. Only a printer which iz de=igned
to respord to Fl-specific control codes
for additional functional capability
pan be teated uaing the "FC-Compatible”
printer test.

Each of the two available teats is mnelected entering
the corresponding number (3 or 4) of the Peripherals
Menu, If the ENTER key is pres=zed after selecting the
specific test, the tesat runs once and stops, If the
<F8> key is pressed after selecting a specific test,
that test is run continuousIy until <F4> is pressed.
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LEVEEL I DTAGNOSTICS

When <F4> ias pressed, the program returns to the
peripherals menu,

Generio Printer Test

If selection ™3" of the FPeripherals test menu is
choszen, the Qenerie Printer test is run., The name of
the test is displayved while the tesf is in progress:

4 __FEMERIC MATNTER 1\
PAESED

<F2r Tarminate Tebl Hodelw
¢FA7 ANTYFR O preYloue metu

\_ ey

Upon completion of the test, either the PBASSED
message or an ERROR message is added to the display.
Refer to Chapter 5 of this manual for a description
of errop messages and recommended porrective apticna,

4-51



LEVEL 1 DBIAGNOSTICS

PC Compatible Printer Teat

If selection "yYM of the Peripherals menu is chasen,
the PC Compatible Printer test is run. The name of
the test is displayed while the test is in  progress;

f_rc-:m‘rm.e FAINTEN N
PATEED

Fd: Tarmmineks Tekt Maduls
(Fa» fAsturn ™0 pravious mEshu

- -~

Upocn completion of the test, #ither the FA3IED
message or an ERROR message iz added to the diaplay.
Ref'er to chapter § of this manual feor a description
of error massages and recotimendad corrective action.
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OTILITIES {MATN MENT F& KETY)

When the <FAh> key ia preszed from the-masin menu
screen, the menu screen for the Utility functions
avallable on the diagnoatics diskette ia displayed:

Ifr"w NCA Parsonal Cosputar Page 1 uf 1 -\1
Cegyrignt 1305 HCA Carp,
UTILITIES
Avuilanle Salectians
1 Imictalize Fifawd Disk —Frepstad Fiand Ofmx Tor OOX operstionm
i Fosicien Hesd for Aslpcacion ~Fositigna Fieed dich hesd for traseparcatian
1 Error Log Maintsnmnce =Fruvides uiilicias far srror log salnCemEncy
4 Monachross Al gnesnk —Serianm for sgnochrows ditpley wlignmant
5 Colar Alignment =3croonm Ffor coler dlapley aligneant
& Qiak ALlgnmmne —Utilicy for proper didk alignasnt
7 Fluvinla 01wk Spasd Chack —Olaplays dick spsad Far sdjustasnc
%F3> RAscorn ta prayiouy sang Pglpd Prawious Page
Fglny Mt Fegm
Frods salpction fesber mnd ¢Entar} to chaoss From Avellacle Emisctions.
EELECTION m)

L ) iy

The Utilities Menu explains the function of each of
the posaible utilitjes that can be seleated by typing
the corresponding number and pressing the ENTER key.
The selected utility runs once and stopa.

During its run, appropriate screen and menus are
displayed te 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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VIDECTEXI (BTI) ADAPTER TESTS (Main Menuz Selectiom 11)

Thia test rcocutine enables the testing of the
funetional characteristics of

- the modem and video long player (¥LP) interfaces
{local loop test)

- the modem and YLP interfaces for remote operation
{remote loop teast)

- EUROM memory/controllers (test pictures)
When selection "1™ is chosen from the main menu

screen of the LEVEL 1 Diagnosties the BTY {Videotex)
test menu acrean is displayed:

The KCR Pargonal Comnputor Copyright 1889 NCR Corp.

fvaileble Salectione

1, UBAAT: Locat Tast

2. Usart: ramote Test 12Y
d. Usart: remote Test BY
4, Picturas

¢F1> Explenation of Selectione
CFE» Terminate Tast Module

Prees eelection end <Enter> togst onoe OR

Proes solection and <FE> for continuoue run of salectian [<F4> to
etop]

SH.ECTI0ON="
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Logal Test

If zselection "1™ of the Videotex (BTX) test menu is
chosen, the Local Test is runm , the following sareen

is displayed:

The MCA Personal Computer Capyright 18985 HCH Corp

T

—_USART Local Taest
PASSED

<F2» Terminata test module
<F3» Heturn Cp previous mehuo

Remote Test

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

chosen the following scrcen is displayed:

The NOA Parsonal Cemputer Copyright 1985 NCA Corp.

BTX

Insert Turnargund Plug 1 in Modem/VLP Interface ond typc <ar?
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Remote testing is based on the comparisen of

characters., As seen on the screen displayed the test
can only be carried out using two different

turnarcund plugs, These plugs are wired as shown 1In

the table below:

Turnarcund Turnaround
Plug 1 Plug 2
J2-2  =» J2-1 J2-8 -» J2-9
J2-5 > J2-3 J2-5 =» J2-3
Je=bh w> J2=1 J2-b -» J2=1
J2=-12 =» J2-13 J2=12 =>J2-13
J2-15 => J2-1i J2-15 =>J2-14

Bafore remcte loop testing im started you are
requested to insert the proper turnaround plug in the
modem/V¥LP interface on the Videotex {BTX; adapter
beard. After having plugged the turnaround plug the
following screen is displayed:

Tha NCA Paraonal Computar Copyright 1885 NCR Corp.
T
USART remots test

PASSED

<F2> Tarminata Tegt Madule
<F3» Return to previoue menu
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Picture Tesat

If selection "4" in the Test Menu iz chosen, test
secreen Noo1 testing the character and attribute
memory is displaved.

Teat Screen No.1- Testing the character and
attribute mpemory

The screen consists of white letters (7UM)
displayed on a2 red background; the border color iz
half intensity green.

Errors: characters othep than UM
other eolors for the
foreground/back ground
This test does not permit to test DRCS
characters.
Fress any key to continue,
Test Screen No. 2 - Testing the inverse character

and attribute memory

The spcreen display shows white " characters
bBlinking on & blue background.

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

Fress any key to continue,

Teat Screen No, 3F - DRCS Memory Test

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

Errors: irregularibties in the pattern other
colors

Preas any key to continue
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Teat Secreen No. 4 = Inverse DRCS Character Test
A& bar pattern is displayed an the screen. The bars

are blue and pred., The horder coolor is half-
Intensity white.

Errors: irregularities in the pattern other colors
Press any key to continue.

Test Jcreen No. 5 - The serean diaplay conzists of
a white area enclosed by a black border, The white
area designatea the area in which charactera ecan

be displayed.

This picture is useful for checking the sereen
actup and the position of the image on the scresn.

Preas any key to continue.

Teat Screen No. b - "Video Test" ia diaplayed in
yallow lettera on a tranaparent background, The
display is positicned in the middle of the screen.

Checks for transparent background when merging
input from a video long player.

Press any key tc continue..

Next you are asked whether the screen displays were

corract. Enter "Y" and press the(F2lkey to return to
the main menu.

4-58



Chapter S

Level i Diagnoatiesz Error Returns

This chapter provides information needed to diagnosze
and repair the NCR FERSONAL COMPUTER Model PC 41, It
iz not the intent of thiz manual teo educate the uaer
in all aspects of computer operation. The material
presented in this chapter is of a technical nature
and the user should posseas some axperience with
digital eircuits before attempting any major repaira.
However, this material can serve as a valuahle tool

in determining the mozt probable cauze of system
failure,

REPAIR GOUIDELINES

Before any attempts are made to repair the computer
system, a¢me guidelines need to be established. It ia
considered geoed practice to reduce the system to a
basic configuration bafore troubleshooting begins.
Thi=s 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 chegk the system for proper
cperaticn after each installation) until the
defective asguipment is found.

WARNIRG

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

SYSTEM CONFEGURATION
A zystem may have the following configuration:

1. Main processor board with controller and mempory
Iz inatalled and including configuration

switches and connectors.

2. Fower supply package with appropriate

-1
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connectors and outlets,

One fixed disk drive installed in the computer
housing.

Up to two flexible disk drives installad in
the computar housing.

Fixed disk econtroller board,
Controller board for a video display, either

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

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

1.

Havye ali peripheral boards not needed for
aystem operation been removed from the
aomputer? Hemove any excess egulpoent.

Are all cards remaining in the expanaion =slots
correctly installed? Refer to the PAifter Firat
Attempt™ section of the Troubleshoobing Kon-
Uperative Systems chapter of this manual.

Check the awitch settings on the main processor
board; are they set properly for the system
configurabion? Hefer to Chapter B if you need
help with the switeh settings.

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

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

Check the vyoltage levels to the Main Processor
Board power contector. The system uses; 12Y,-
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12¥, &V, -5¥ and ground. Make sure that all
inztalled peripherals are receiving the correct
voltages (this includes the disk drives and
videp power connectors}),

MATN PROCESSCOR BOARD COMPONENIS

For those not familiar with the Main Processcr Board
{MFB}, it iz recommended that some time should be
taken to learn the loecation of the major board
components. Figure 5-1 shows the placement of all the
pajor components used by the HNCR Personal Compubter on
the Alternate (Geperic] Main Processor Board, whereas
Fig. 5-2 shows the major components on the Early-type
Main Processor Board,
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# Also called "Geperic”
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Figure 5~2 Early-type Main Processcr Board

MEMORY ADDRESSING

When uaing the diagnestic diskette, it is helpful to
understand the method of memory addressing used by
the BOBA microprocessor. The 8088 divides memory up
into segments and allocates 6UK bytes to each
segment. Using this method of memory segmentation it
iz 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 typlecal example of a segmented address
specification is shown in Figures 5-3 and 5-4 for
the twe boards. Both segment code and offzel value
are given in hexadecimal notation.
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To gonstruet the physical memeory address it is
necessary to place O to the right of the last digit
in the segment base and add the offset wvalue to formo
the 20 blit address, Figure B-} 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 deseription of 8088
addressing can be found in one of the reference
soupees for the Intel B80BE mieroprocessor.

nost zignificant
|

3

20C2:010F
i | . offset value
|___ segment base

Figure -3 Segment Lddress

0 added o segment base
|
20C20 (segment)
+010F [offset)
20D3F (20 kit physical addresa)

Figure 5-81 Phyaieal fAddress Censtruction

Figure H-5 shows the physical locations of the banks
aof memory ICs on the two main procesasecr boards.
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{1}

—a

& de O = ___ ==
L‘_a._n"In'-—;ln_Tlﬁ: _F_IEH

(2}

cs

g E‘ 'E._. ;;g
[

FEn

$F) = s =) =

‘_','.’:‘ e==p - =3 o
S ﬂ[“ el )

Figure -5 Memory Segment Locabtions for Lhe
Alternate{1) and Early-type MPB (2}
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LEVEL 1 DIAGNOSTICS ERROR RETURNS
ERROR CODES

This section deseribes the error reporta from the
KCR Personal Computer SERVICE DIAGNOCSTICS program.
The reporta from the diagnostics are in coded form.
This reduces the large overhead of program code
required for text. Codes are exemplified in the
apcompanying text,

RELATTONSHIP BETWEEN MAJOH CODES, DETATI,

CODES AND REPAIR PROCEDURES

Error godes are broken down into MAJOR and DETATL
codes. In addition, ADDR{#aa), EXPF{ected) DATA, and
0BS{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 iz & BCD value
that iIs displayed on the CRT and alag presented to
the printer data port. Each MAJOR code may have
several DETAIL rcodes assoclated with it. The DETAIL
eodes are specifie deseriptions of the error and are
displayed as hex wvalues on the CRT only. Data that is
to be returned from a particular register or mepary
device is displayed in the EXP DATA and OBS DATA
fields, If the OBS{erved] DATA does not mateh the
EXP{ected) DATA then an error has been detected, The
ADDER{ess) [ield ia for memory related failures.

After every MAJOR CODE the "Repair Procedure®™ that is
recomuendad to troubleshoot the faulty copndition is
presepnted, Additicpal "Repair Procedures" may follow
apecific DEVICE codes. On the Main Processzor Board
{MPE), each semicomductor component is identified by
a "U* number, The repalr procedurea specify
components on the MPB by the appropriate ™U" number.
Figure 5=6 shows the location of components on the
MFE Ly "D" nuabers. Equipment recommended for
performing repairs includes: Muliimeter, Digital
Logie Probe.
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LEVEL 1 DIAGNOSTICS ERROR REITURNS
FORMAT OF DISFLAYED ERROR CODES

FILENAME: MAJOR CODE: DETAIL CODE  DATE TIME
ADDITIONAL ME3SAGE

Examples:
FLEX:0Z:80Date Time
This code represents:
MAJOR: An error was returned while attempting
to read a flexible disk drive,
DETAIL: FD{ failed to respond, Time cut on FDC.

NOTE: FDC is an abtbreviatioh, used frequently in
this g¢hapter, for Flexible Disk Controller.

FLEX: 04:00Date Time
EXF DATA: AL, OBS DATA: AR

This ocode represents-

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

DETAIL: No detail error.

EXF DATA: The data pattern AL was expected.

CBS DATA: The data pattern LB was observed.

LTIST OF MAJOR EREOR CODES
Figure f~7 iz a list of the MAJOR CODES that are used
and a brief description of each.

CODE DESCAIPTION

Syatem Hemory Erraor Codess

MEMOAY: M AAM PARITY ERROR
MEMOAY ; 02 RAM PATTERK ERROR
HEMORAY : 03 RaM ADDAESS ERAODR
MEMORY 104 ROM CHECRSUM ERAQR
MEMOAY ; 05 AAM WALKING BIT ERROR

Figure 5-7 HMajor Error Codes [1 of 3)
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LEVEL 1 DIAGNOSTICS ERROR RETURNS

CODE

DESCRIPT ION

Flexible Disk Drive Error Codess

FLEX 01
FLEX: D2
FLEX:03
FLEX 104
FLEX: D5
FLEX : 06
FLEX 07

FOC AESET ERAOA
FOC READ ERROR

FOC WRITE ERAOR
FOC VYERIFY ERHAOR
FDC FORMAT ERADA
FOC DATA ERRDA

FOC RESET ERROA

Koyboprd Error Codei

KEYORD 01

KEYBOARD ERAODR

¥idao Manitor Error Codes:

MONC/CCLOR:0%  CHT ERROR

Paripheral Error Codas:

PERIFH:
PERLPH: 02
PERIPH: 03

SERIAL CDMMUNICATIONS ERROR

PRINTER PORT ERROH
PRINTER ERAOA

Error Codes of Mejar System Controllers:

CONTRIL: DY CPU ERAOR Lg* LMEE**
CONTROL :02 INTEAAUPT CONTHOLLER ERAOR  UBG LMAEE
CONTROL:03 INWTERVAL TIMER ERROR u3a w2o
CONTHOL :04 DMA CONTROLLER ERACA Ua1 w2z
CONTROL:05 CPU CONTROLLER ERROR ur -
CONTROL:D6 SERIAL POAT a7
CONTRL:07  FLEXIBLE DISK CONTROLLER U46 u2s
CONTROL 108 CAT CONTROLLEA [ON EXPANSION - -
CARD }

* Componant pumbar for Altarnate MPH
*¥ Component numbar for Early-type MPE

Figure 5=F Mejor Error Codes [2 af 3)
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LEVEL 1 DrAGNOSTICS ERROR RETURNS

CODE DESCRIFTION

Error Codes of the Fixad Disk Subeysiem:

FIXED: M FIXED DISK CONTROLLER EAROR
(ON EXPANSICN BOARD)
EIXED:=08 FIXED DISK NOT READY
FIXED: 03 FIXED DISK RECALIBRATE ERROR
FIXED: D4 FIXED DISY FORMAT ERROA
FIXED : 06 FIXED DISK SEEK ERROA
FIXED: DE FIXED DISK WRAITE ERADR
FIXED =07 FIXED DISK READ ERROA
FIXED:DB FIXED DISK DATA ERAOR
FIXED 02 FIXED DISE VYERIFY ERROR
FIKED:1D FIXED DISK ERROR [IMTERNAL)

Figura 5-7 Majnor Errocr Codas [3 of 3]

DETAYL. RRROR CODES AND REPATR PROCEDORES

Hot every MAJOR error code wlll have asscciated
DETAIL codes, The remainder of this chapter lists
the MAJOR codes in sequence, followed by the DETAIL
codes {if any) aasociated with each MAJOR code or
group of MAJOR codes, followed by the recommended
PRepair Proceduresmw,

MEMORY ERROR CODES
RAM PARTTY TEST

Format of code:

MEMORY :01:uw Date Time

ADDR: s2s53:0000

Where, WW = Detail coda
5555 =z Segment address of error
Qoao = Offaet adddress of error

u=12



LEVEL 1 DIAGNOSTICS ERROR REIVENS

Detall code:

an Parity arror interrupt
02 Bage RAM parity error
ay Expansicon RAM error

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

Example: 03 Parity error & interrupt from the
base RAM

ar; o4 Parity detected from expansion
RAM with no interrupt.

Repair Pracedure 01

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

Logate the segment number inh the table and find the
data bit{s)] that failed the RAM PATTERN TEST. The
Junction of the row apd column will intersect Lhe IC
that i=s susapect, The locations of the ICs are found
on both MPBa, the Alternate and Early-Type MPB, all
cther RAM= are located on the Mepory Expander Card.
Memcry bit IC locaticons on the MPB are shown in
Figure 5-8 and Figure 5-9, respectively. If the
test indiecates a parity failure and the RAM  PATTERN
TEST passes, then suspect the parity IC within the
faulty =zegment.

5=13



LEVEL 1 DIAGROSTICS EREROR RETURNS

FHITEH & (R COMCIELALTION ] DATA AT PFOFTION n;:;r
n 1 2 ! ] Talw "'."_[1 P o lenamon
. . . . B I s v [ s
5 mery [ 3 F
AR 7 7/ 7 547
Lot Ciae Loae foae // /:: / it
i war
e [ fan | e | B e | Bd [ nra 25 | UBF|ubblun |umd uad uez el Lhe
000 h] | !
e, ) 1
| e .4"},_;,,{/”7 won | cre | e, iz [omfuen ooe P OR Gh o wee| BB
{z A; .-"'"I: T
200
M0 | e ‘?’,///A o JW [ mmm | oame | un (o o |l [LBaf o el o
Ly N L
//:-(r’ e
i m/' w | sk | wom | B | oMU el e whe | ol L LBE
§'|' /{4 7L I -
T Memary
e | e 2 1] 1 :
) e Ve e m (e G [ Fa | wE[nal cnl fe ad
ar MaH S e e e I I I I ae
[ sum N /,'.-"J_f/ S IEN AR b
: Tl FYET LAY i ) OHS | GE e FE| FE D[ LS RE at
e aTER //-/?.a _,Jj;r/ %7 TN ]
=g Il F » Wl Gl s Eay Dt Ca| BY Y]
w | e N T~
£ BhNr ! . ¥ —_— L=LAJT
I £ ' H ] ] :.ﬂ e H H 1
1 [P T ] LI L TR PR
L0 o U & o E e
2 BALE L HAHH
] bl 1 H k| o o [ 1 2 1
1 ?_'If =T BT ) o 3 [ BN 0N M ME m Bl
-z gy
Gwpien Bape & |54 L anlaueangn
Figure 5-8 RAM Hemory IC Loactions for

H-14

fAlternate MFH




LEVEL 1 DIAGNOSTICS ERRUR RETURNS
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LEVEL 1 DIAGNOSTICS ERROR RETURNS

To check errora reported on the Memory Expander Board
remove the expander board and set the configuration
switches for the maximum mewmory on the MPR, If the
ayatem passes the parity check, the problem iz on the
Memory Expander Board and diagnostica can proceed
fwith the expander board reinstalled) as described
above., Thia technigue can be uaed to isclate RAM
failures within any s2egment of memory. Set the
configuration switches for the next lower inarement
and run the diagnostica until the problem 1s no
longer cbserved or the awitches are set for only 256
K of MFB memory, Thia technique can be used to
isolate RAM IC fallures within specific - -segmentz of
menory. Figures 5-11 and 5-12, respectively, show
the location of segments on both Mailn Frocesscr
Becards and on the Memeory Expansion Board as well.

If the diagnostica report a FARITY ERRCR after the
auapect RAM memory IC haa been replaced, then it is
necessary to evaluate the hardware asscciated with
parity generation. Figure 5-8B and Figure 5-9,
reapectively, ahows the placement of all major RAM
memory hardware components on the Main Procesaor
Beard. Check the parity generator for proper
input/output conditions.

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

ADDRR: 5a533:0000
EXP DATA: xxxx, OBS DATA: yyyy

¥here, wW = Detail code
LR = Zegment address of error
alalalel = Jffset address of error
XXXX = Expected data
YYY¥Y = Obzerved data

Detail cede:

01 Pattern Error Verified

02 Interaittent Error, Duplicated

04 Intermittent Error, Not Duplicated
These codes are NOT logleally YorWed.
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LEVEL 1 DIAGNOSTICS ERROK RETURNS

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 menory ace funetioning properly.
Thiz test will detect the presence of stuck data bits
in a RAM or an intermittent bus driver. Cemparing the
expected data with the observed data will show the
defective bit positicns, If the segment address
changes randemly with repeated execution of the RLM
FATTERN TEST, then the problem iz &lsc gssoaciated
with the addressing hardware and the RAM ADDRESS TEST
should be used to provide further information. 4
pattern failure that reports a constant segment
addres=z ¢an be checxed using Repair Procedure.
Intermittent failures that are reported as not
Puplicated will reguire re-uze of the RAM FATTERN
TEST to determine if there iz an aetual problem.
Intermittent failures reported as Duplicated pould
be the result of the BAM IC or the date bus to the
RAM IC, Figures 5=13 and 5-14, respectively, show the
location of RAM memcry hardware on the Main Progezzor
Board.
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LEVEL 1 DIAGNUSTICS ERROR RETURNS
RAM ADDRESS EHRROR TEST

Format of coda:

MEMORY :03:ww Date Time

ADDE;: sa3s55:0000
EXP DATA: xxxx, OBS DATA: yyyy

where, www = Detail code
for DETAIL 01,
XxxX = Segepent of expected address
¥¥¥¥y = Segment of observed address
for DETAIL 02,
sasas = Segment of addresa or error
cooo = Always zero
xxxx = Expected address (AB - A1%)
¥¥¥¥y = Ohserved addreas (A8 - A1/}
for DETAIL 03,
asss = Segment address of error
cogpo = Always zero
XX = Expected addre=zs (A0 = AT)
Yy = Obgserved address (AQ - AT}

betail code:
01 Segment conflict {(A16 - 204)
02 Upper address conflict (A8 - A15)
03 Low address conflict (AOD -AT)

Repair Procedure 03

RiM ADDRESS ERROR will return Detail codes that help
iaplate problem= with the system address bus. The
ADDRESS PATH is checked In the hardware for integrity
along isclated bua componenta, The ADDEESS FATH ia
hardware divided as low order address (B bita), high
order address (B bits), and segment address (4 bita).
Each address path has its own data latches and hus
drivers. The Detail code returned by the RAM ADDRESS
TEST specilfies the ADDRESS PATH in the hardware that
could be defective, Comparing the expected address
with the obzaerved cah provide indications of which
addresa line{s) are railing. Evaluation of bus driver
input /foutput characteristics is recommended; auspect
intermittent IC failure.
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LEVEL I DFAGRGSTICS ERROR RETURNS
fAM HALXIRG ONES TEST
Format of code:
MEMORY : Q5:00

ATDS; SAHE TOO00
EXP DATA: wxxx, QB3 DATh:yyyy

[H

Where, Wi = betail code
sznz = legment address of error
eoon = Diffzet address of eeror

®xux = Expected data
¥avy = Obzerved

Petnil Code:
00 ALWAYE ZERO

Fepair Procedure GU

The AR&M Walkirg Cres test wribtes walking ope and pero
cabkverns in memory, then reads the patierns back to
verify that all data bilks are funcitioning properly.
This Lest iz mare extensive than the pattern tesi,
with the excoption that intermittent errcra are not
checked.

ROM CHECESIM EARCH TEST
Foimgat of code:

MEMORY 104 100
EXP DATA: xx, OBS DATA: yy

khere, XX
¥y

Expected checksum
Caleoulated phecksum

L]

Detail code:
N{HE

Repair Procedere 35

lake certain that the EPROM RBICE IC {sbown in Figure
=18 and 5«15, respeciively, i3 correckly inserted
in its socket (U3 (U118), If the HOM CHECEIVM ERECH
stiil gecurs replace tie BPROM BIOS IC., Should the

S.2]



LEVEL 1 DIAGNOSTICS ERREOR RETURNS

ROM test still report a checksum error the problem
prrobably exista in an intermittent address or data
bus gomponent that connects the ROM to the BOS8S

microprocessor,

z § o fa ., e Pf==
oS s Eneen fun  Crenfmn
l = - - Er - FIE] E%E] I!-q
[ ] =

L Fin
I = | Exo Ty e e B )

Figure 5-15 ROM Hardware Compohents
for Alternate MPH
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for Early-type MPB

FLEITBLE DISKE DRIVE ERROR CODES

FLEXTHLE DISKE DRIVE ERRORS, FLEX:01 to o7
{Refer to Figure 5-7)

Format of code:

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

&aa = Major code

L = Detail code

XX = Optional expected data
¥y = Opticnal obaerved data

5-23



LEVEL 1 DIAGNQSTICS ERRGR RETURNS

NOTE: The EXP DATA and COB3 DATA fields are dia-
played onmajor code FLEX:06 only.

Detall ecode:

The following detail codes apply to major codes
FLEX:01 through 05 and FLEX:O7.

88
80
Lo
20
10

a9

08
ox
03
g2
01

Disk drive not ready

FOC failed teo reapond

Seck oparation failure

FDC failure

CEC error on reading

Attempt to read accros Gik boundry
{internal error}

Data overrun arror

Requested =mector not found

Attempt to write a write protected diask
Address mark not found on track
Had command {internal error)

Accompanying message:

HOTE: This message is not displayed For major code
FLEX:06.

Dy RTY STO B3T1 S5T2 THRACKE HEAD S3ECTOR DENSITY

XX XX

Xx XX XX XX XX XX Xx

Thiz data iz the status returned from the FDO. Rafer
to Figure 5-17 for status code specifies,

3TATUS CODE  STO
STATUS CODE STV
STATUS CODE  8T2

S-2¢

DV
RTY

Drive number

Humber ef rebry

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

TRACK Track aslepted
HEAD Head 1 {H=0) or 2 gelected
SECTOR Sector selected
DENSITY Secbtor denalty
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Repair Procedure 06
Failure in the Flexible Disk Drive aystem can be
particylarly hard Lo troubleshoot and repair. Thera
i= a general approach for solving disk drive problems
that is applicable to mest failures.

pertain typea of fallures will follow

detail code,

Treatment of
the specified
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Flexihle Disk Drive Status Codes

5-25



LEVEL I DIAGNOSTICS ERROF RETHENS
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Figure 5~718 Flexible Disk Drive Components
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LEVEL 1 DIAGNOSTICS ERRCR RETURNS

There are two major subassemblies needed for corrsct
disk drive operation. They are: Main Processor Beard,
disk drive unit, Refer to the "System Configuration®
section .in this ohapter before starting fthe
troubleshooting session. Figure 5-18 shows the
rlacement of componentz on the Flexitle Disk Drive.
Az a general method of Isolating Flexible disk drive
failures the following technique can be used,

Because the computer uses drive A as the primary
aystem drive, a faiiure of that drive {if there is a
disk drive in that position) will prevent the
computer from loading the operating sysltenm during any
boot operation. Feor systems that have fwo flexible
disk drives, the second drive can be strapped to be
drive &, Figure =19 skows in detail the- header
Jumper and ¢ther strappineg blocks found on the disk
drive (refer to Figure 5-18 for location), The NCER
Perzsonal Computer requires that tweo straps to be
installed. They are the ML and one drive select
strap, Dizk drives are configured as drive & ar B by
in=stalling a sktrap on D330 or D31, respectively,

NGTE: To change the strapping it is npecessary to
remove the Flexible Disk Drive from the
computer,

a0 a0 o2l |90
0oQ o O|osa o o O |osa
|- > NN
oo 2 Q0 |osy oo O O onX
o a LI ] oo 0o
k=
an 3 o051 a g /:7//}[:51
w A B wpzz] [0 ofose
a [+
o oaQ =0 o
Oriva & Oried B

Figure 5-19 Disk Drive Strap Lacations
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LEVEL 1 DIAGNOSTICS ERROR RETURNS

Tt configure a different flexible disk drive to be
drive A, remove the strap from D31 and reinstall on
D30. Hemove the atrap from D50 on drive A; this will
prevent addressing conflicts.

HOTE: Do not install two disk drives that are both
strapped as system drive A, addresa bus
conflictz will result.

With a different drive reconfigured to operate as
drive A attempt to restart the computer syatem, If
the Flexible Disk Drive still fails to respond, the
failure 15 not 1likely teo be in the drive unit.
Replace the strapa as they were originally and insert
the disk drives back into the computer cabinet. IF
awitching the drives solves the problem then the
gpecific detail code may provide informaticon as to
the cause of the failure. Should it be necessary to
return the disk drive unit to a service center for
repairs the opsrational disk drive {configured as
drive A) can be used to provide a working computer
syatem.

A terminating resister pack must be installed on the
diask drive attached to the last ponnected ribbon
cable positicon. Figure 5-20 illustrates the ribbon
cable; the loeation of the terminating resistor pack
is shown in Figure 5~18. If only one flexible disk
drive ia installed, the resistor pack nust be
inserted in that drive, For aystems with two flexible
disk drives, only one resistor pack is used, 1.e., on
the drive at the end of the cable.

CADTION

Improper installation of the reasistor pack
will cause unexpected resulta in the
cperation of the disk drivae.
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Figure 5-20 Ribbon Cable Terminaticon
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Figure 5-21 Flexible Disk BRelated Hardware,
Alternate MPBE
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Figure 5-22 Flexible Diszk Related Hardware,
Early-type MPB

For meore detalled information on troubleshooting the
Flexible Disk Drive subasaembly, refer to the

specific detail eode that was reported by system
diagnostica,

DETAIL CODE 88

Suspect failure of disk drive unit. Refer to
"Repalr Procedure 05",

DETAIL CODE EBQ
Suapect intermittent failure of Flexible Dizk
Controller Card, Cheeck rcontrol lines at the
expansion slot. Recommend replacement of FDC.

DETAIL CGDE 4

Suapect disk drive failure. Eecommend Repair
Frocedure,
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LEVEL I DIAGROSTICS ERRUR RETURNKS

DETATL CORBE 20
3ee device code BO.

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

DETAIL CORE Q9
DMA segment addressing error, probably the
result of a diagnostic software error. Suspect
that the diagnostic disk is defective.

DETATL CODE 08

Suspect Main Processor Board Failure. Check DMA
channel 2 {DRQ 2) for intermittent operation,

DETAIL CCDE 04
Suapect disk drive failure. Check index sensor
on driye (Figure 5-18) shows the location) for
cbstruetion. Refer to Repair Procedure for
verifying drive failure.

DETAIL CODE 03

Suspect Defective write protect senacr on the
diak drive unit {(Figure 5-18) shows the
location). Check senzor for obatruction. Yeocu
can medasured resistance from write protect
aensor {photo resistor) with diskette installed
that 15 write protected and then not write
protected. Resistanece should ¢hange From high
to low 1f the senszer is operational, Refer to
Hepair Procedura,

DETAIL CODE Q02
Suapect defective drive; refer to Hepair
Procedure. If the drive 1=z not defective then
the problem is probably a bad Flexible disk
controller,
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LEVEL 1 DIAGROSTICS ERROR RETURNS
DETAIL COLE 1%

Zqftware error. Reboot system and perform teat
again. Suspect bad diagnostics program disk.
EETBOARD ERROR (ODES
EEYBOARD ERRORE TEST

Format of code:

ERROR:01 :ww Date Time
EXP DATA:xx, OBS DATA: yy

Where, Wl
XX
Yy

Detall code
Expected data from keyboard port
Observed data from keyboard port

mi n

Detail codes:
01 Keyboard code will not reset
02 HNo interrupt on keyboard
0% Bad data on loopback of keyboard port
04 PBad data from keyboard

Repair Frocedure O7

Check that the keyboard 13 connected properly to the
main processor board connector. The pina of the
keyboard conhector should be checked for damage,

DETAIL CODE 01

Suapect that the CPU controller (U7 on the MPB}
is delfective.

DETAIL CODE 02
The keyboard connector J3 should be checked for
power to the keyboard. Pin 5 should read 5V and
pin 4 =hould read oV (ground). If the keyboard
is receiving power the keyboard is either not
sending data to the main processor board or the
data path contalns a defective component. Check
the EXPand OBS DATA fields. If the OBS DATA
returns a ecode of 55 the keyboard i=s
operational and the data path (to U7} is not
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LEVEL 1 DIAGNODSTICS ERROR RETURNS

defective. Figures 5-23 and 5-24, respectively,
shows the mairn processor hoard components that
comprisas the keyboard interrupt aignal path,

DETAIL CODES 03 and Q4
These codes indicate an internal keyboard
failure of the CPU controller, Check inputs to
07 {U128) and proper operation of the keybaord
olock,
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Figure 5=23 Keybocard Related Hardware,
ilternate MPB
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Figure 5-24 Keyboard Related Hardware,
Early-type MPH

¥YIDED DISPLAY ERROR CODES

CRT ERROR TEST

Forpat of code:

MORO: 01 :ww Date Time
EXP DATA: xx, ORE DATA: wy

OhH
COLOR:07: ww Date Time

EXP DATA: xx,
Whare, WW
X

=3y

OBS DATA: ¥y
Detail ecode
Expected data from register



LEVEL 1 DIAGNOSTICS ERROR RETURNS

¥y = Cbaerved data from register
DETAIL code:

&1 Monochrome crtc register access errcor

0z Monochrome crte curscr error

03  Mencchrome erte character set error

ay Monochrome ortec attribute error

06 Mopochrome crte scroll error

11 Color crte register access error

12 Color ¢erte cursor error

13 Color erte BDx25 character =et error

14 Color crte attribute error

15 Color 040x25 mode error

16 Color crte seroll error

2¢ Color 320x200 graphics error - golor zet Q
21 Coler 320x200 graphics erreor = coleor set 1
22 Color 6H0x300 graphics error

30 Color 1ight pen test aborted (timecut)

31 Color light pen address Failure

Repair Procedure 08

Detail codes 01 through 0f refer to the errors that
oeeyr on aystems that use a monochrome display.
Detail codes T1 through 22 are assoclated with
systems that use a colaor video display,

If you have another video display controller card,
try to inatall it. Should thia not solve the problem,
remove the controller card from its expansion slot
location and re~inatall it in another expansion slot
location. This will correct a problem that is the
rezult of a bad expansion slet connecteor., If the
video display is cperaticonal and will perform some
funetions (such as inverting the display) then the
character generator ROM on the controller card is
probably defective. Errors that are reported for the
monoehrones/color video display are usually the result
of a bad controller card. To check the posaibility of
a bad data path to the gontroller card from the Main
Processcr Board, a memory expander card can be placed
inte the expansion slot occupied by the video
controller card and the diagnostics test for RAM
fallures can be executed, To use this technigue a BCD
display must be installed for errcr message oubput.
or output should be redirected to a printer.
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If no error mesaages are geperated, the data path to
the expansiecn s8let is funeticnpal. If the videco
display 1s cperational, but the display does not
atabilize, perform the necessary adjustments to the
video display unit,

WARNTRG

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

If the problewm 15 the result of a bad video display
unit and pot the digital elrcuitry, check for the
proper voltages to the analog videoc circuits, If the
display is out of alignment, refer to the Chapter T
"Ad Justments® of thisz manual Tor more Information.

DETAIL CODES Q1, 02, 06, 11, 12
Suspect a defective CRT Controller card,
probably the CRT Controller chip.

DETATL. CODE 03, 13
Suspect defective character generator ROM on
the CRT contrcller card or defective character
code RAM, Perfopm CHT RAM test to verify CHT
character code integrity.

DETAIL CODE 04, 13
Recommend use of the CRT RAM Error dlagnosaties
test to oheck for possible defective attribute
RAM IC.

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

CRT RAM ERROR TEST
8Format of code:

MONG 02 s ww Date Time

ADDR: s=ss: oooo, EXP DATA; x»xxxx; OBS DATA: yyyy
OR

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

axag = Segment address of error
oong = Offaet address of eprop
xxxx¥ = Expected data
¥¥¥y¥y = Observed data

Datail endea:
o1 Monochrome pattern efpror
Qg Monochrome address error
1 Color pattern error
12 Color address arpor

Bepair Procedure 09

Refer to Repair Procedure 0B, Use the memory
expansion board toc test the CRT eontroller card data
path. If the memory expansion board produces a EAM
failure error, the hardware data path to the
expansion slot is suspected to have failed. Otherwise
suspect a defective KAM IC on the CET controller
card.

DETATIL CODE Q1 and 11

These rcodes refer to the monoehrome and color
units, respactively. They indicate anh
intermittent failure of a line driver to the
RAM IC or a atuck data bit within the RAM. If
the flexible disk drive eontroller or the
meaory expander card (if installed) do not
produce ap error 1n the dlagnostics test the
CRET RAM IC is most Iikely the cause of the
error comlition,

DETAIL CODE 02 and 12

Zuspect intermittent failure of an address
lateh., Cheeck the address bus to the main
Proceasor Board expanszion szlot for proper
operation (particular attention should be given
Eo address lines 18 and 19), The failure is
probably the result of a defective component on
the CRT controller card,
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PERTPHERAL ERROR CODES

SERIAL COMMONICATIONS ERROR TEST
Format of code:

PERTFH:O1:ww Late Time
EXP DATA :xx, OBS DATA: yy

Where, ww = Detaill code
xX = Optional expected data
¥¥ = Opticnal obaerved data

HOTE: EXF DATA and OBS DATA are in referepce to the
registers in error. If a register is not in
question these fields are not diaplayed,

Datail Code:

The detall code is a bit sensitive code, It isg
diaplayed on the CRT as a hex code with bit T as
the M3EP and bit ¢ as the L3B. An "x"™ represents
the "Don't Care State". The detall codes are to
construet the error code for all serial
communication failures. Block 17 eocdesz represent
failures of the B250 serial commounicatleons chip
or the line drivera used to transmit or receive
data from the serial {R3 232) port: To form the
error code the detail godes for block 1
diagnostics are logically "or™ ed. Observe that
the following bit designation is uased,

bits Q0,1 comaunications channel selected
bits 2,3 error during tranamit or receive
bits 4 internal fexternal loop back tezt
bits 5,6 conteol/atatus errors
bita T time out or receive datz error
NOTE: See Fipure 5-25 for =status/control
definitions
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Figure 5=26 Seria! Communications Statua (2 of 2)

Repair Procedure 10

Bafore atarting to troubleshoot the communications
chanpnel it 13 recommended that the =ystemnm
configuration switches may be checked for the proper
setting, It is also neceasary to inatall a wrap plug
or Turnaround Teat Plug (Part No. 017-0044311) for
the E85-232 port. If you do not have such a Tesat Plug
construet one usaing an RE-232 female connector with
the pins jumpered aa in Figure 10=27. If ¥ou have not
already deone sc, refer to the "System Configuration®
sectlon of this chaptar. Mozt of the bit senzitive
codes that are zpecified in the error nessage refer
to the failure of the 8250 communications IC or one
of the assocliated line drivers. This tezt can be uaed
to determine a peripheral device {modem, printer,
ete.) connected to the serial [(ESA=232) pert is
deflective, Figure £-25 ahows the location of hardware
used by the serial communicatiopna port, To test the
data bus to the B260 zerial communications IC a
printer can be attached to the computer's printer
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LEVEL 1 DIAGROSTICS EEROR RETURRS

port {(J2) and diagnoatica check run on the printer.
If the printer fails the problem iz probably an
intermittent bus driver on the data bus. This test
can be used since both printer and =erial port use
the data bus.

NOTE: Remove any equipment attached to the RS-232
port and install the loop-back connecteor
HEFORF running the diaghoatics test.

Connecti? to 3
4 tc B to B
5 to 80 to 28

@t,';t i e “)“:.;:7@

Figure R-27 Turnaround Test Adapter
{Soldering Side)

DETATL CODE (BLOCK 1)

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

DETAIL CODE (BLOLE 2)

The serial interrupt czan be detected as the
output of the tri-buffer U23 (U12).It 15 routed

to the interrupt controller IC through awitcech
block A on the main proeceszsor beoard. For
interrypt failures check that the =ystem awitches
are et for serial port enabled. If the awitech ia
properly =et, proceed frow the output of 123
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LEVEL 1 DIAGNOSTICS ERROE RETURNS

{U12) {pin 8} to determine if the interrupt
signal is operational {(refer to Figures 5-26 and
5-27, respectively)

=i & o e
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Figure 5-28  Berial Communications Fort Hardware
for Alternate MPR
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Figure k=-2% Serial Communications Port Hardware,
Early-type MPB
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PRINTER (PARALLFI.) PORT ERROR TEST

Format of pode:

PERIPH: 02 iwwW Date Time
EXP DATA: xx, OBS DATA: yy
Where, ww = Detail code
xx = Experted data
vy = Obzapved data
Detail code:
o1 Printer data port error
az Printer control port error
03 Printer status port error
ol Ho interrupt on printer port

Repair Procedure 11

To perform the diagnhostica test on the printer port
it is necessary te install the Turnarcund Teat Plug,
Part No. 017-004431, If auch a wrap plug is not
avallable it is necessary to construet a wrap plug
according to Figure 5-30. The location of hardware
copponents uaed by the printer port is shown in
Figures 5-31 and 5=32,

Connact 1 to 13
2 to 15
14 to 17
16 to 1D
17 to 11

Figure 5«34 Printer PFort Loop Back Connector
(Front Side)
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LEVEL 1 DIAGNOSTICS ERROR RETURNS

DETAIL CORE o1

If the printer data path 1s defective the
diagnosticas test with loop back connector
installed will show the failure {invalid data}
in the EXF DATA and OBS DATA fields, For valid
data the expected and ocbserved fielda will be
the same, Should the test fail then the problen
iz resident on the main processor board.

| = e T e
1 ] W T = iL_IfIIJ!"
[ Eﬁﬁn EJE:! E"IEEITL. =

Figure 5-31 Printer Port Hardware Componenta
Alternats MFB
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Figure 5-32 Printer Port Hapdware Components
Early-type MPB

To check the integrity of the data busz used to
communicate with the printer port a loop back
connector can be placed on the RS 232 SERIAL FORT
{J10) and diaghostics performed on Lhe serial port.
If the serial port al=so fails the diagnoatics test
the problem is a bad bipelar BECOM {U%, 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 & Main Processor
Board Fallure and requires the analysiz of
printer port hardware. The problem might be a
defective data bu= line driver or data lateh.
Suspect the C data bus routed from the 5255
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LEVEL 1 DIAGNOSTICS ERROK RETURNS

{({PI0, U35 (U46)) through line driver USB1
(U4T7) and data lateh U69 (U56) te the printer
port. Refer to Detall Code 01.

DETATL CODE QL
Suspect Interrupt #7 not cperational at
interrupt controller ({8259, U25 (U132)). Check
the operation of -ACK from the printer port {(J2
pln 5}, Check U23 (U12%*) (tri-atate buffer for
interrupt T) for proper operation.

PRINTER ERROR TEST
Format of pode:
BERIPH:03 :ww Date Time

Where, ww = Detail code

Detail eode:
DO = 1 : Printer time out
P3i=1:1/0 error
D4 =1 : Printer seleot
DE = 1 : Qut of paper
D6 = 0 : Ack (internal}
DT = & : Printer buay

BRepair Procedure 12

Refer to previeys Repalr Procedure 11. Check the
inatallation of the printer; auapect bad cable
connection or printer switech settings.

HAJOR SYSTEM CONTROLLER ERROR CODES

Diagnostic Error Codes 01, 03, 04, 05, D&, 07 are
assoclated with failures on the main processor board.

To analyze the error condition requires the use of an
pacilloacope. However, some of the componenta are
in=talled in sockets and can he removed. Replacement
of defective socketted componenta may alleviste the
error condition.
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CADTION

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

CPD ERROR (BOH8)
Format of code;
CONTRCL :01:Q0 Date Time

Detail code:
HONE

Repair Procedure 13

Check the BGAB U6 (U125} for correct installation.
Determine if the ready line of Ub [(U125) i3 active;
this will suspend operation of the mjeroprocessor. I
this condition iz observed then check RDY and DMA
wait inputs inte the CPU VL3I (Uf/125), If one of
thesec two econtrel lines is not active then suspect
that the clock IC (U7} or the processor (U6){U125) is
defective,

NOTE:; & eontrol line attached to a defective input
that is also attached to the inputs of other

gates can produce unpredictable results and
eonditions that are difficult to troubleshoot,

IRTERROPT CONTROLLER (82%9) TEST
Format of code:

CONTROL: 02wy Date Time
EXF DATA: xx, OBS DATA: yy
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LEVEL 1 DIAGNOSTICS ERROR RETURNS

Where, w¥ = Detail code
xx = Expected data from register
¥y = Obzerved data from regiser

Detail code:
10 Failed read/write to mask register

Repair Procedure 14
Check the bus connections to the 8259 Interrupt
Controller IC.

DETAIL CODE 10
Suspect 8255 (U25)U132%) data bus to processor
connection; check data bua. The B259 wmay he
internally damaged resulting in intermittent
failure; replace U25 {[I1324),

INTERYAL TIMER {8253} TRST
Format of ocode:

CONTEQL:03:ww Date Time
EXP DATA: xxxx, OBS DATA: yvyy

Where, ww = Detail code
xxxx = Expected data from register
¥¥¥¥ = Cbeerved data from regilster

Detail code:

1x falled counter read/write test
X = counter 2

Z2x Timar too fast
X = aounter 0,1,2

ix Timer too slow
x = counter §,1,2

Ex No output from timer 0O
X = counter 1,2

Bepair Procedure 15
DETALL CODE 1x
Suapect intermittent fallure 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, 5k
Check the clock imputs to the 8253 U3D (U120)
Suapect divide by 2 Flip flop and the timer chip
(U303 (120},

DMA CONTROLLER {8237) TEST
Format of code:

for Detail 1x

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

Expected data from register
Obaerved data from register

Where, xX
Yy

it n

for DETAIL 70,

CONTROL : 04:70 Date Time
EXP DATA: xxxx, OB3 DATA: ¥¥yyy

Where, xxxx = expected segment
¥yyy = chaerved segment
Detall code:

1x DMA controller failed internal reglater
read/write test
x = regiater 2 through 7

T0 DMA failed addressing test.

Repalr Procedure 16

DETATI, CODE 1x
Suspect intermittent failure of 8237
U3i(vi22).
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DETAIL CODE TO

DMA failed addressing tesat. Evaluate the EXP
and OBS DATA field= to determine if the address
failed along an eight bit address path. If the
lower address bua fbite 0 - T} has been altered
then auspect line driver U032 {(U75). For
alteraticns »of the high address bus {bits 8 -
15) suaspect address lateh W12 {(U126), IFf Detail
Code TO0 iz returned and the EXP and OB3 data
fialds mateh then suspect 011,

CPU CONTROLLER ERROR TEST (VL3I DEVICE)
Format of code:

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

ww = Detall pcode
xx = Expocted data from port
¥y = Obzerved data from port

DETAIL code:
11 Port lailed read/write test to PIO
gontrol register {Port B).

Repair Procedura 1T

The system FID uses port B for the following control
funetions: control the speaker an the Main Procesaor
Beard, enable RAM parity , read the aenae awitehes,
and keyboard econtrol.

Because port B is used to control several different
devices, the diagnosticas test for theose devices
should return an epror if there is & failure on one
of its contreol lines, Run RAM PARITY TEST and
KEYBOARL TEST using the diagnoatica, To test the
speaker depress any printing character key on the
keyboard and hold, When the end of line is reached
the apeaker will eclick repeatedly until the key is
released. The speaker should emit a gonstant tone,
Intermittent failure is indicated by & random break
in the tone. A1l of these tests should be run
repeatedly to check fFor intermittent component
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failure. & failure detected by using this technique
wan isclate which line on the PIO is failing. Check
CPD Controller,

SERTAL PORT (8&2r0) TEST
FAILED LINE CONTROL REGISTER READ/WRLITE TEST

Format of code:

CONTROL : 06 sww Date Time
EXP BATA: xx, OBS DATA: yy

Whare, ww = Detail ccode
xx = expected data from register
¥y = obzerved data from registerp

Datail code:
1} Read/write to divisor lateh high
02  Read/write to divisor lateh low
03 Read/write to line control register
o4 fAead/write to modem control register

Repair Procedure 18

Suspect defective B250 (U1, U37)} or intermittent
faiiure of data bus. Perform the PRINTER FORT TEST,
The printer uses the € data bus to communicate with
tite wicroprocesaor. If the printer port passes
{several runs of the test) suspact the B2%0 {(U1){U3T)
serial communiecaticna IC., & failure repeorted by the
Printer Part Tesat indicatea a failure of the data
bugj check line driver W43 (U94) for intermittent
failure. BRefer to "Repair FProcedure 07" fop
troubleshooting the =merial commupicationa port.

FLEXYIAILE DISKE CONTROLLER (8>72) TEST
Format of oode:

CONTROL : O7 1ww Date Tipe
EXP DATA: xx, OBS DATA: vy
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Wheres, ww = DETAIL code
*x = Expected data fron register
¥y = Obaerved data from regiater

Detail code:

10 Ne ready status from controller

11 Bag =atatus returned after invalid conmmand
sent

12 Incorrect STATUS O returned from controller
after invalid command sent

Repair Procedure 19
Sugpect defective flexible disk drive centroller

IC, Refer to "Repair Procedure 08" for more
informaticn en troubleshceting flexible disk drives.

CRYT CONTROLLER {6845) TEST

Format of pode:

CONTROL : OB 1 ww Mate Time
EXP DATA: xxxx, OBS DATA: ¥yyy

Where, ww Detail code

1 mon

xxxx = Expacted data from reglster
¥yYyy Ubgerved data from register
Detall code:

0F Cursor address register resd/write error
- 14 {mono)

OF Cursaor addreaz pegister
read/write arror = 15 {mono)

1E  Curaor address register read/write
error = 14 (color)

1F Cursor addreas register read/write error
- 15 {eolor)

Repair Procedure 20
Suspect defective 6845 CRT Controller chip. Replace
the 6845 Controller IC or the CRT Centroiler Card,
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LEVEL 1 DIAGNOSTICE ERFEOR EETURNS

Refer tg "Repair Procedure 0B"™ for more Iinformatien
on troubleshooting Videa (CRT) systems.

FIIED DIZK CONTROLLER ERROR CODES
FIXED DYSE CONTROLLER ERROR TEST (ON EXFANSTON BOARD}

Format of ecode:

FIXED: 071 :ww Date Time
HEAD TRACK SECTOR CYCLE
XX XEXX xX XXX
Where, WW Detaill ocde

xx locatlion on di=k related to error

Detail eode:

01 Command error {internal)
oz Address error

od Sector error

0s Reset error

07 Initialization error

09 DMA across 6YK error {interpal}
0B Bad track

10 Unecorrectable data epror
11 ECC moft error

20 Controller error

40 Seck error

B Timecut error

BE  Undeflned error {inteprpnal)
FF Read atatus faiied

Repair Procedure 21

Check the power and ribbon cable conpectors to the
fixed disk drive. He-install the fixed disk
contrgller card in a different Expansion =slot.
Perform diagnoatics teat on the flexible disk drive
and the CRT unit. If both pass the diagnostic test
then the problem is & defective fixed Disk or fixed
disk controller card.
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LEVEL 1 DIACKOSTICS ERROR RETURNS

Some error conditienz canp be corrected b¥
reformatting the fixed disk. If the fixed disk drive
is reformatted all data previously atored on the
drive i1a loat,

FIXED DISE ERROR TEST
{Refer to Figure 5-T)

Format of code:

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

KOTE: The additicnal messages do not appear for
all error codes.

Where, aa = Major code
ww = Detall code
xx = leocation on disk related to error

Detail code:
01 Comeand error {internal)
o2 Address erpor
oY Sector error
o0& Reaet error
o7 Initializaticon erropr
09 DMA aoroass GUE error {internal)
0B Bad traek
10 lincorrectable data error
11 ECC noft erpror
20 Controller error
4o Zeek error
a4 Timecut error
BE Undefined error {internal)
FF Read statuz failled

Repair Procedure 22

MajJor error sodes FIXED:02 through FIXED:0B indicate
fallures that occur in the fixed disk drive assembly.
{For failure of the fixed disk controller, a major
erropr code of FIXED:C1 ia returned,) To verify the
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LEVEL 1 DIAGNOSTICS ERROR RETURNS

cperation of the main processor hoard bus signals
insert another controller card {CRT, memory expander}
in the expansion alot copcupied by the Fixed disk
controller card and perfeorm diagnostics tests for the
newly installed card. If the diagnoaticas teat= pasa
then the problem resides on the fixed disk contreller
card or the fixed disk drive subasseably. Check the
fixed disk drive for proper installation and
atrapping.

DETAIL CODE 01
in 1nvalid command was issued to the fixed disk.
Check the cable connections to the drive unit.
Suspect failure of the Fixed disk controllep
card.

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

DETAIL CODE 04
Suspect failure of the fixed disk drive,
Reformatting the drive might correct the
cohdition.

DETAIL CODE 05
Suapect failure of the fixed disk drive. Refer
to "Repair Procedure 22" for checking the RESET
signal to the expansicn alot,

DETAIL CODE 07
Suspect Failure of the fixed disk contreoller
card,

DETAIL CORDE Q9
Software failure. Repeat the test; if the teat
fails again, try ancther diagnoatics diskette.

DETAIL CODE OB

Suspect damage to fixed disk drive, Attempt to
reformat the drive unit.

DETAIL CODE 10
Refer to DETALIL CODE OB,
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DETAIL CORDE 11
Refer to DETAIL CODE OB,

DETAIL CD3E 20
The f{ixed disk controller pard failed while the
diagnostics were testing the drive unit.
Suspect defective fixed disk controller card.

DETAIL CCDE 40
Hefer Lo DETAIL CODE DB.

DETAIL CODE 80
The fixed disk drive failed to reapond to the

fixed disk controller. Check the drive for
correct installation.

DETATI. CODE 1B
Perform the diagnostics test again., Suzpect
failure of fixed disk gontroller card or the
disgnostics test diskette.

DETAIL CODE FF

Suspect failure of the fixed disk controller
card.

YIDEOYEX ERRQOR CODES

MOIDEM INTERFACE ERROR TEST
#E# EHR: 26:ww

YLP INTERFACE ERRODR TEST
SRE ERR: 26:ww

Where, ww = Detail Code
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Repair Procedure 23 and 2§

If detail eodes 01 and 02 are returned, the Videotex
controller board iz defective, & new board must be
instailed.

Repair Procedure 2%

Check for the installation of the Turnaround Test
Piug (Part HNo. 017-0044311). If the error persists, a
new Videostex controller board must be inatalled,

TEST PICTURE ERROCR

®&# ERR: 26:ww

Where, ww = DETAIL code

Repair Procedure 26

If detail code 10 is returned, the EURCH, Videotex
controller board or the switchbosard may be defective.
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Chapter &

Removal/Replacement

Thizs chapter describes how to pemove and replace the
major asaemblies of the NCE Personal Computer PC 4i.

The description ingludesz all assemblies that are uased
in the copmputer, therefore be sure that the correct
procedure im used since not all features are in eyery
system.

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

HWhen & complete assembly ia replaced, contaet your
supplier or NCE office for information concerning the
poasible repair of the defective assembly.
WARNTNG
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.

CABRTHET

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

7. Be sure that the QON/OFF switch is in the OFF
position

2. Disconnect the power cord (A},
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EEMOVAL/REPLACEMENT

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

To re-assemble, use the aboye progedure in the
raversa order.

/e

_

Figure 6-1 Cabinet Removal

CARD RACE ASSEMBLY

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

1. PBe 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 aasenghly.
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REMOVAL/REP LACEMERT

vaws

Figure 6~2 Card Back Removal

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

4. Pull cut the card rack assembly.
NOTE

The cable connecting the disk drives to
the card rack assembly is leng enough to
alicw complete withdrawal of the
aasembly and further work on the
asgsembly.

%. To completely disconnect the card rack assembly,
make a note of their positiona and disconnect the
br¢ad ribbon cables from the disk drives,

To re-~assemble, u=ze the above procedure ip the
reverse order.
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REMOVAL/REPLAC EMENT

NOTE

The ribbon cable iz ceolor coded on the
lower edge, be surs that the connectora
to the disk drives are reconnected the
correct way.

When adding opticon boards to a system the following
limitationz must be consldered:

1. & maximum of seven boards may be installed inte
thea card rack aszcembly.

2. The shape of the card rack assembly limits the
inztallation to three full length beoards in the
upper slot poasitiona; and four sherter length
boards in the lower slot peaitions, You can
install ahorter length boards in the upper slat
position=.

FRINTED CIRCUIT BOARDS

211 printed eirouit boardz (except pewer supply and
deflecticon bhoard) are contained in the card racx
asaembly. To remove the PCBs, remove the card rack
assembly and use the following procedures.

Option PC Boards

1. Hemove the screw that secures the option PCE to
the card rack assembly, =ee Figure 6-3.

2. PRemove the plastie retaining strip

3. Carefully pull the PCE out of the card rack
aszembly.

To replace a PCB, use the above progedure ip the
reverae order. Be sure that the connector con the PCH
iz fully =seated into the rconnector on the main
progessor board,



REMOVAL/REP LACEMENT

Figure §-3 Option Board Removal

#Hain Procesaor Board

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

1. Remove the & =megrews and lift off the metal cover
f{A} as shown 1in Flgure G=4. When rewoving an
Alternate MPB the Speaker Connector JFT has to bhe
disconneqted before removing the metal cover.

2. Disconnect all ribban cahles from the MFPEB,
Alterpnate MFB: Diaconnect flexible disk drive
connector from Ji#
Diszsconnect Serial/Parallel
Connector Ffrom J2
Disconnect Fan Connector from
JPT
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REMOVAL/REPLACEMENT

Early-type MPFB: Diaconnect Flexible Disk Drive
connector from P12
DisconnectSerial/Parallel
eonnector from P13

® marked on MPB

£-6

Figure $~4 Main Board Cover Remcval

Remove the two acrewa fastening the MPE to the
rack,

Inacrew the power connector (A) on the top right
of the MPB, see Figure b5-5,

Removefan{B) an the front panel of the rack.

Using a small pair of pointed pliers, squeeze the
luga on each of the plastic atand-offa (C)
together and carefully 1ift the board over the
atand=-offa, see Figura 6.5,

¥When the hoard has been lifted over the lugs of

all stand-offs, then the board can be completely
removad.



REMOVAL/REPLACEMENT

To replace the main processor board, use the above
procedure in the reverse order,

)

s
.

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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REMOVAL/REPLACEMENT

1. If you have not zlready done s0, disconnect the
broad ribbon cable (AY from the disk drive (two
asables on Tixed disk drives).

Figure 6-b Disk Drive Removal

2. Disoonnect the power cable (B} from the disk
drive,

3. ERemove the knurled screw (CJ.

i, Remove the tweo sorews (D) From the top of the
disk drive.

5. 58lide the disk drive ocut through the front of the
cabinet.

To replace a disk drive, use the above procedure in
the reverze ordar.

5-8



REMOVAL/REP LACEMENT

HOTE: Unless the disk drive =trapping i=
changed, flexible disk drives are not
interchangeable. Alway= replace the drive
inte the griginal loecation.

If a replacement disk drive i3 being inatalled then
thi=z must be strapped correctly, refer to the Chapter
8 "Strappinga™.

OR/OFF SWITCH

To remove the ON/OFF switch, remove the cabinet and
card rack assembly, refer to Figure 6-T and uae the
foellowing procedure,

1. Be 2ure that the ON/OFF awitch is in the OFF
position, and that the power cord i=
dizconnected,

2. Hemove the two screws from the back of the ON/QFF
switch.

3. Femove the awitch cover the switech can now be
pulled away from the bhack of the cabinet., Make a
note of their positions and uhsolder the wirea,

4. PRepove the ON/OFF switceh,

To replace the switch, use the above procedure

in the reverse grder,. Be sure that the wires are
gsoldered opnte the correct terminals.
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REMOVAL/REPLACEMENT

Figure 6=T OK/OFF Switch Removal

BRIGHTNESE AND VOLUME CONTHOLS

To remove either the Brightness or Volume controls,
repove the cakinet and card rack aasembly, use the
following procedure:

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

Using a small serewdriver push the control knob
of f the apindle as shown in Figure 6-8,

Ffrom the front of the ¢omputer unacrew the
contrel kneb securing nut.

The econtrol knob can now be pulled away from the
back of the cabinet, Make a note of their
poaitions and unaolder the wires,

Remcve the control knob.
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REMOVAL/REP LACEMENT

To replace the controel knob, use the ahove procedure
in the reverse order, Ensure that the wires are
goldered ontoe the correct terminal sz,

Figure 6-8 CRT Control Removal

MONOCHROME CRT/POWER SUFPLY ASSEMBLY

Thiz part of the computer may be repoved as a
complete assepbly (CRT and power supply), or the
power supply may be removed separately. Remove the

cabinet, refer to Figure 6-9 and uze the following
procedure,

COMPLETE ASSEMBLY :

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

2, Disconnect the CRT cable {B} From the back of the
card rack assenbly.

3. Loosen the & screws {C) and slide the assembly to
the back, then lift out the complete a=sembly.
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FEMOVAL/REPLACEMENT

To re-assemble the complete aasembly iInto the
computer, usze the above procedure in the reverae
order.

Figure §-9 Monochrome CRT/Power Supply Removal

FOWER SUPPLY

The power aupply may be removed from the CRT asaembly
elther after the CRT assembly has been removed from
the computer, or while it 18 atill in the computer.
To remove the power supply, refer to Figure 6-10 and
uae the rollowing procedure.
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REMOVAL/REP LAC EMENT

Figure &-10 Monochrome Power Supply Removal

1. Disconnect zll connectors (&) from the left side
of the power supply beard,

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

3. G8lide the power =upply board towards the back of
the CRT assembly and 1ift out.

To re-assemble the power supply into the CRT aszembly
use the above procedure in the reverse prder. Be sure
that the ground wire 1s reconnected and zecurely
fastened.
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REMOVAL/REPLACEMENT
HOBOCHROME DEFLECTION BOAHRD

WARNIRG

Very high veoltages are present when the unit ia
cperating, Before removing the CRT High Tensailon
lead, the CRT tube should be discharged by
connecting a 1 megohm resistor between the high
tenaion ceonnector and ground for a minimum of
ten smeccnds, 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 30 refar to Figure 6=12 and use the fellowing
procedure,

f-14



REMOVAL/REPLACEMENT

1. Disconnect the high tension lead (A) from the
back of the CRT tube,

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

3. Puah the plaatiec clips (C) out of the frame,
remove, and lift out the deflecticn board.

4. Remove amall PCB from rear of CRT.

Figure 6-12 Monochrome Deflectiun Board HRemoval

To replace the deflection board, use the above
procedure in the reverse order. Be sure that the high
tenzaion lead is fully seated into the CRT tube,

MONOCHROME CRT
WARNIRG

Yery high voltages are present when the unit
is operating., Before removing the CRT High
Tension lead, the CRT tube ahould be
diacharged by connecting a 1 megohm resisteor
between the high tension connector and ground
for a minlmum of ten seconds, =zee Figure
6_11i
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REMOVAL/REPLACEMENT

To remove the CRT, remove the cabinet, diacharge the
CRT tube, uae the followiling procedura:

1. Remove the complete CRT/Fower Supply assemhbly.
2, Diaconnect the connector (A) from the deflection
board, =ee Figure 6=13.

-
.‘_t:g‘: -

=
G

Figure 6~13 Menochrome CRT Removal

3. Diaconnect the high tenaion lead (B) from the
back of the CRT tube.

Y, Disconnect the small PCB (C) from the emd of the
CRT tuba.

5. Diasconneet the ground wire (D) from the back of
tha CRT tube.

6. Support the CRT tube, remeove the four sorewa (E}
and carefully 1ift out the CRT tube,

To replace the CRT tube use the above precedure {n

the reverse order. Be sure that the high tension lead
i3 fully seated into the CRT tube.
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REMOVAL/REPLACEMENT
COLOR CRT/POWER SUPPLY ASSEMELY

To remove this assembly, remove the cabinet, and use
the following procedure:

1.

2.

Dizeconnect the three connecteors (A) from the left
aide of the power aupply board (Figure 6-14) ,
Diseonnect the CRT cable (A} from the hack of the
card rack assembly, see Figure 6-15)

5.

Figure 6-14 Color CHT/Power Supply Removal

Disconnect the conpector (B) from the defleation
board.

Remove the two screws (C)

Looaen the four screwa (D} and slide the aszembly
ta the back, then lift cut the complete assembly.
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REMOVAL/REPLACEMENT

Figure 6=15 Power Supply Removal

To re-assemble the complete assembly into the
computer, use the above procedure in the reversse
order,

POWER SUPFLY

Te remove the power supply, it is first necessary to

remove the complete CRT/Power Supply asaembly. Then,

Crefer to Figure 6-10, and use the following
procedura:

1. Disconnect the connectors (A) from the power
supply board.

2. Disconnect connector (B) from the power supply.

3. ERemove the Four screws (C) that secure the power
supply to the base of the assembly.

4, 5lide the power supply out, under the front of
tha CRT tubse.



REMOVAL/REF LACEMENT

Figure 6-16 Color Power Supply Removal

To replace the power supply, use the above procedure
in the reverse order,

COLOR DEFLECTION BOARD

WARNING

VYery high voltages are present when the unit is
operating. Before removing the CRT High Tension
lead, the CRT tube 3hould be discharged by
connecting a 1 megohm resistor between the high
tension connector and ground for 2 mipimum of
ten secondsz, see Figure 5-11.

The polor deflection board can be removed with the
CRT amsembly still fitted into the computer, to do sc
refer to Figure 6-17 and usze the fellowing procedure.

1.

2

3.

Disconnect the high tensfon lead from the back of
the CRT tube.

LDiscoanect 8 vonnectors J1,2,3,115 (A) from the
deflection board,

Disconnect connector (B) From the deflecticn
board
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REMOVAL/REPLACEMERT

Figure 6=1T Color Deflection Board Remowal

y. Remcove the screw {(C) from the lower right corner
of the deflection board.

5. The deflection board is protected by a shislding
grld which is attached by means of threg screws.

5. Remove the two screws (D) from the bracket that
secures the deflection board to the frame,

7. Break the adhesive bond (A) between the end of
the CRT tube and the zmall PCH,
disconnect the small PCE from the end of the CRT

tube.
B. Puah the plaatic clips (E), see figure 6-17 out
of the frame, remove, and 1ift out the

dellection board.
Te replace the deflection beard, use the abcove

procedure in the reverse order, He sure that the high
tensien lead i= fully seated into the CRT tube,
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EEMOVAL/REF LACEMENT

Figure 6-18 Color Deflectlon Board Bemoval

COLOR CRT

WARNING

Yery high voltages are present when the
unit ia operating. Before removing the CHT
High Tensicn lead, the CRT tube should be
discharged by connecting a 1 megohm
reaistor between the high tension connector
and ground for & minimun of ten seconds,
saa Figure HAull,

To remove the CRT, remove the cabinet, discharge the
CRT tube, and use the following procedure:

1.
2.

Remove the complete CRT/FPower SupDly assembly.
Disconnect the connector (B) from the deflegtion

board, see Figure 6-18.
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REMOVAL/ HEE LACEMENT

3.
4.

Disconnect the high tension lead from the
back of the CRT tube.

Ereak the adhesive bhond {(4) from the end of the
CRT tube and the small PCB, disconnect the small
PCH from the end of the CRT tube.

Disconpnect the single wire B from the back of the
small PCE.

Disconnect connector B from Power Supply, see
Figure 6-17.

Suppert the CRT tube, remove the four screws from
the front of the CRT, and carefully 1if't out the
CRT tube.

To replace the CRT tube use the above procedure in

Lthe

reverze crder. Be sure that the high tension lead

ia fully =eated intc the CRT tube,
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Chapter T

Adjustmenta

MORICHROME CRT

The "Utilities™ part of the Level 1 Diapnostics Diak
contains a " Monochrome Alignment" phaae., The screens
provided in this phase can be used Lo help in
adjusting the monochrome and color CRT display.

The poaitions of the adjustment controls are shown in
Figure T-1,

Figure 7-1 Peositions of Adjustment Controls



ADJUSTMENTS

7=z

WARNIRG

Yery high voltages are present when the unit
is eperating. Although these voltages carry
low current, extreme care should be used
when performing ad justmants when the unit is
operating. All adjustments should be made
with plastie adjusting tocls. Before
removing the CRT high tension lead, the tube
should be discharged by Inamerting under the
cap a soerewdriver that iz connected to
ground through 4 1 megohm resistor. To be
sure that the CRT is fully discharged the
conpnection to ground should be maintained
for at least ten seconds, see Figure 7-2,

Figure 7-2 High-Voltage Discharge



ADJUSTMENTS

DISPLAY QUT OF POCUS

AdJust foous trimmer (A).

DISPLAY TOO DIM

g - ™y
T —

Ad just brightness trigmer (R},



ADFUSTMENTS

DISFLAY ROLLS

Turn trimmer (C) until display stops rolling, next

turn trittmer in the

oppesite direction display just

starts to roll in the opposite direction, now =sebt the
trimmer to the mid-point of these two positions.

DISPLAY TOO SHORT/LONG

-~

"y

Ad just height trimmer (D}, "Character Field Size™.

7=



ADJUSTMENTS

DISPLAY NOT LINEAR

f ™)
R

. o

Agjust linearity trimmer (E).

DISPLAY T{OO WIDE/NARROW

E )

Adjust eoil (F), see "Character Field Size".
DISPLAY TILTED

Loosen the locking screw (G) and rotate the yoke (H)
assembly, tighten the locking sc¢rew, see Figure T-1.
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ADJUSTMERTS

CHARACTER FIELT» SIZE

\

UL
i

‘Hll

|

|

Y

t

%

A

|

w

n

My

I
I
I

1“

|
|

|

1

-t

Figure T-3 Character Field Size

With all adjustments gorractly set, a full sereen
diaplay of 25 lines each with B0 characters, occupies
an area of 222 nwm (8.7 in.) by 167 mm (6.6 in.),
centered on the CRT sereen as shown in Figure T-3,

COLOR CRT
NCTE

Before carryinz out these adjustments, the
CRY assembly must reach normal cperating
tamperature. The unit should be switghed on
for at least half an hour with the
brightness contrel turned to maximum,

To display the desired test acreens, use the CRT
Ad justment Boutines of the Level 1 Diapnostics. With
the <FE> key pressed in the Main Manu you enter the
Utilities Menu (see Chapter U ). When selecting 5"
in the Utility Menu you enter the Alignmeni Phase
enabling you to perform your adjustments, The
fallowing screen is displayed:

)



ADJUSTMENTS

The NCH Persanel Computer Faga @ ar 2
Copyright 1985 MCA Carp,

COLOR AL IGNHENT
AYAILAALE SELECT IONS:

1 Linamriky

2 Focus

3 Reatar

4 Color Bere
B Purity

A Bienk Hcramn

fiota! After alignment wcresn  ie diepluyed prost mny key to
oontinue.
<F2» HAetwrn to previouoe manu
Pragge wmelection rnumber snd  <ENTER> ta  chooms I rom
Avuilable Ewlwctione
SELECT ION->

For any trimpger adjustments use only plastie tools,

WARNING

Very high voltages are present when the unit
is operating. Before removing the CRT High
Tension lead, the CRT tube =hould be
discharged by connecting a 1 megohm resistor
between the high tension connector and
ground for a minimun of ten seconds, =see
Figure T4,



ADJUSTHERTS

| ATl
Figure 7-4 High-Voltage Discharge

EORTZONTAL DEFLECTION

OSCILLATOR ALIGNMENT

1.

To enter the Celor Alignment Utility proceed as
previously deseribed, then select 737, 74" and
{F4> to obtain an all white picture to begin your
adjustments (refer to Figure 75

Turn H HOLD (VRS02 in a clockwise direction until
¥ou see changes (nverlapping} on the right edge
off the white picture.

Mark this positicon on the Lube.

Turn H Hold ir a counterclonkwise 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.



ADJUSTMENTS

PICTURE WILTH

1. Having ohtained the Color Alignment Utility
seélect ™™ to obtain an all white test zrid. Then
begin your adjustments {(refar Lo Figure T-5).

2. Adjust H WIDTH (L552) until the width of the
picture is 21Tom +/=4mm (8.5in. +/-0.16in.).

NOTE: This eoil reaches extremely high cperating

temperatures.
LEnAn
Su H v K] v b
Contrast Belghwneas Phasa Haid Haight  Positicn | Focus
\ b At
i I ] [n T Y e Y e W T i H
H v H
Sarvica " Haid Lin Positicn
Swich  TTOA®
mize
TP3A &
TPAZ®
wss2 )

Figure T-5 Deflector Board Ajustments and Test Points

HORIZONTAL POSITION

1. Having cbtained the Color Alignment Utility
select ™7 Lo obtain an all white test grid. Then
begin your adjustments {refer to figure 7-5).

2. Adjust H POSI (S591) and H PRASE (VR501) until

the display is horizontally centered an the CRT
SCreen.
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ADJUSTMENTS

VERTICAL DEFLECTIOR

OSCILLATOR ALTGNMENT

1. To enter the Color Alignment Utility proceed as
previously deseribed, than selesct ™3P, 4™ and
<F4> to obtain an all white picture to begin your
ad justments (refer to Figure T-5).

?. Turn the ¥V HOLD (VR 401) counterclockwise until
the picture atartsto roll,

3, Mow turn the V HOLD clockwise until the picture
stopa rolling, then coentinue turning in a
clockwize direction for approximately 33 degrees,

LIREARITY

1. To obtain a white test grid on the screen zelect
Wit from the Alignment Utility and refer :o
Figura 7-5.

2. Ad just ¥ HEIGHT (VR 403) until the picture height
is approximately 150mm (5.9in.).

3. Adjust ¥ LIN (¥R 402} to obtain optimum linearity.

FICTORE HEIGHT

1. To obtain a white test grid on the sgreen select
miw and refer to Figure T-G.

2, Bdjust HEIGHT (VR 423) until picture height is
163mme +/- dmm (6.4%in.+/- 0.161in.}.

VERTICAL POSITION
1. To obtain a white test grid on the screen select

PI® and refer to Figure T-5.

2. Adjust V POSITION {(3491) until the display is
vertieally centered on the CRT zoreen,

NOTE: 1f nec¢essary, repeat Linearity, Picture
Height, and Vertical PFosition adjustments,
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ADJUSTMENTS

YIDED

CUTOFF ADJUSTMENT

1.

L L

To enter the Color Alignment Ttility proceed as
previously dezeribed, then select "3%, ™4™ and
Fii> to obtain an all white picture to begin your
adjustments (refer to Figure 7-8),

7= Tan

YRGE1 YRGR1

Component Side

Figure 7-6 Video Adapter Board AdJustments

Turn VR6B1{blue} ,VR6Q1(green}, ¥YR6R1(red), and

SCREEN fully counterclockwise,

Turn YR6R2 and YESB2 to their mid-positions.

Set the Sub-Brightness (VR201) and the external
Brightness control to minimun.

Sat the Service switch te the service position
{left position).

Adjust ICREEN until cone of the eolor lines is
Just visible,

Turn the potentiometer for the color that can be
seen {VA6B! for blue, ¥R6G1 for green, or VRER1
for red} 1/4 turn clockwise.

Turn SCREEN counterclockwise until the line is
Just wisible.
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ADJUSTMENTS

9. Adjust the two remaining coler potentiometers
until all coler=s have the szawme intensity and
produce a white line.

10, Set the Zervice switch to the normal position
fmid- pesition).

11. Turn external brightness centrol to maximum.

12, Adjust BCREEN clockwise until the background is
jJust wisible, then turn the =s3creen
counterclockwlize until the background frame 15
Just invisible.

WHITENESS

1. To enter the Color Alignment ULility proceed as
sreviously dezcribed, then =zelept ™37, ™UM and
<Fh> to obtain an all white picture to begin your
ad justments (refer to Figure T7-6).

2. Adjust VRGER2 and VRAB2 until a standard even
whitensss is obtained.

3. Confirm that the white display does nob change
when the External Brightness control is turned.

SUB-BRIGHATNESS

1. Beleet ™6™ from the Alipnment Utility to obtain
a hlank {dark) screen. MWrite a dark screen, then
set using potentiometer "soreen" the background
dark; no retrace lines shall be visible. {No
frame vyizible on CRT].

2. To enter the Coleor Alignment phase proceed as
previoualy described, Lthen select 73", ™M zpd
“FlU> to gbtain an all white picture to begin your
ad justments {refer ta Figure T-5).

3. 3et Meaxternal brightness"™ control and
"subhrightness" rcontrol (VR 201) Lo maxinmum
{Fully countercleckwise].

., Set “contrast" potentiometer {PZC)

5. Seleetr "3, "4" and <F4> from the Alignment

Utility to obtain an al!l white picture to begin
vaur adjustments (refer to Figure 7-6}.
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ALJUSTMENTS

4. Set meter to lmA range and connect meter between
Testpoints 1Z2 - 52,

5. Turn the "External Brightness" and Conkrast
{VR*02) control to maximum.

6. Slowly turn Sub-Erightness (¥R201) until the
current is 400 microamperes.

FOLOS
1. Display a full screen {25 lines, 80 characters
per line) of H's, and refer to Figure 7-10.

2. Bet "External Brightness" contrel to maxipum.

3. Adjust FOCUS for coptimum focusing over the entire
CRT screen. Pay particular attenttion to the
focus of the middle H it the top row.

CONYERGERCE

These adjustments are factory =et and are not
neromally required in the field. If making these
ad justments, be sure that the system i= not near any
magnetic fields, and that the CRT screen faces either
north or south.

The CRT is automatically degaussed on switeh on, If
necessary, switch off and wait at least fifteen
minutes, then switch con again.

CAUOTION

Do not touch the purity magnets.

CONVERGENCE ADJUOSTMENTS

These adjustments are factory set, they are not
normally necessary in the field and should only ba
made if absolutely nhecessary. Degauss Lthe system
belfore carrying ocut these adjustments.
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ADJUSTMENTS

1. To obtain a violet grid pattern, smelect ™ 3",
UM and <F4> in the Color Alignment Otility and
refer to Figure T-6.

2. Loosen magnet lock ring.

3. Adjust D12 =0 that the red and blue wvertical

lines are auperimposed on each other {violet
lines).

I Lock Ring
— oo o

Purity magnets
=T -

ci,ﬁ“har . i 1

g12—— 7 E LE::::? {9
(@]
T T
e )

Figure T-7 Convergence Adjustments

A, Adjust ol apnd 412 together so that the horizontal
red and blue lines are superimpesed On gach ather
{violet horizontal lines}.

5. If necessary make minor adjustments to d12 to
ansure that all grid lines are violet,
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ADJUSTHMERT S

6. To cbtain a white grid pattern on screen select
H3n, m2" and <F4> in the Alignment Utility.

7. Adjust eb s0 that the vertieal wiclet and green
lines are superimposzed on each other [(white
vertical lines)},

8. Adjust £9 and e5 together mo that the horizontel
viclet and green lines are superimposed on each
cther {white horizental lines).

%, If necegsary, make minor adjustments to ef to
ensure that all grid lines are white,

10. Retighten the leck ring.

ADJUSTMERTS FOR YIDECTEX MONITOR {BTI)
008-0072370
GENERAL
1. Pre-pdjust the chassis
2, Perform only the adjustments here described.
3. Do not change all other adjustments,

TOOL AND TEST FROGRAM
Flexible disk with Service Diagnostie Test Preogram,
HF adjustment tool

TEST PREFARATIONS

1. 8¢t potentiometer YRE601-603 on central position.
Power on. {Heat-up time 10 minutes).

Check operating weltage at MP 101, Uk = 113¥

. Load Piagnostic Test Frogram.

. Bring brightness and contrast to maximum.

. Short resistor R 131 against ground

Ad ju=t for a pearly steady diasplay using
potentiometer VR 302 (horizontal hold) and/or VR
30

fvertical hold), Then remove short-circuited
resistor: display muat now aynchronize.

T ol Lay M
a .

Caution: Monitor automatically switches from 50 to
60 He.
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ADJHSTMENTS

FOCUS

1. Bring brightness and contrast to maximun.

2. Adjust VB 109, potenticometer for focus to optimal
line focus, Pay sttention to border contrast.

DISPLAY GEOMETRY

Wae VR 303 for wertical, ¥R 301 for horizental shift,
¥R 305 for height control, VR 306 for width control,
¥R 307 (o/w correction} for both display contours,

COLOR PORITY

Seleqt red dispiay area wia Diagnostie Test Frogram.
Turn down brightness. Display area has to lighten
monochrome red.

Otherwise if color patehes are visible the tube has
to be degauszed by using the degaussing coil provided
for that purposa.

LUMINANCE ALTGNMENT

1. Set contraat coarse regulater YRS518 and the
potentiometers ¥WR6O01, €02, 603 in central
posibkion.

2. Set brightness to minimum, contrast to maximum
and display area to high intensity (white).

3. Set a voltage of max. 3 ¥ using VR 518 (sub-
contrast intensity Y) an pin 6 of IC 501,

k, Adjust VR 108 screen approx. 10 degrees from
right margin. PFay attention to minioum
brightness on the screen, Probably you may
ad just ¥R 108,

CHROMTHANCE ALTGNMENT
Color alignment: Potentiometer: ¥R 11 BLUE 601
¥R 13 RED 602
VE 12 GREEN 603
These potentiometers are on the video amplifier board
on the CRT yoke,

1. Adjust these potentiometers to aobtain 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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ADJYSTHENTS

forus at max. brightness and contrast.

FBAS CHANNEL-R1.

1. Load wideotex test program and switeh on FBAS
channel via keyboard.

2. Connect FBAS asignal to socket. Check diaplay
geometry and diaplay guality., Irf neceasary,
slightly adjust.

ADJUSTMENTS FOR VIDROTEX MONITOR (BTI} 008-0072370

T 8 Tubs 01T OO4TLOR
. k

Nigh ¥altags Cably

paaat ¥ilso Amplifier Baned

Oucllutar Bownd

Figure 7-8 Adjustment Foinre

7-17



ADJUSTMENTS

ADJUSTHENTS FOR YIDEOTEX MOKITOR (BTX) OO08-0072196

GENERAIL

1. Pre-adjuat the chaaaiz
2, Perform only the adjustments here described
3. Do not change all other adjustments,

TOOL AND TEST PROGEAM
Flexible disk with Service Diagnostis Tesat Frogram,
HF adjustment tool.

TEST PREPARATIONS

Flease don™t readjust any potentiometer or coil not
degeribed in the present procedure,

Load disk with Diagnostic Teat Program arnd select the
mwonitor test for linearity.

HOEIZOETAL WIDTH IN 23KHZ MODE

Adjust VHQQ2 30 that 106V is obtalned at Tast Point
99.

Adjuat L552 to obtain 217 mm horizontal width.

Shert circuit Test Point B4 and 8B

Adjust ¥R 505 30 that an approxinately stable picture
is obtained.

VERYICAL HEIGHT AND LINEARITY
Adjust VRNG2 vertical height to 163 mm
Adjuat VA 405 for vertical symmetry.

FOCOS
Select pattern for focus adjustment and adjust

potentiomneter for beat average focua (positioned at
FBT)

CUTOFF AND BRIGHTEESS ADJOSTMERT

Adjusat VRG6R1, VHEEB1, VR6G1 which results in RGRH
Cutteff. Adjust these potentiometers with an
spproximately dark screan for dark grey. bBiaplay a
full brightneas white paster. Switch RGB signal off
by removing aignal conpector, Switceh 5651 to RGH
side, a eentral horizontal line is then displayed.
AdJjust VRH54, screen positioned at FBT, a¢ that a
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ADJUSTMENTS

green line faintly brightenas.

AdJust VR 652 and VR 653, V& 6R2, VR 6B2 30 that the
lines becomes white. Cancel 3651 and awlteh RGB
signal on.

Ad just VR 683 and ¥R 6B3 sc that the raster becomes
6E50 degrees K + T M.P.C.D white,

CONTRAST
Turn external Contrast and Brightneas potenticmeter
in maximum position,

SIZE

Load VIDEQTEX Sysatem from operating system diak In
drive A,

Load VIDEOTEX Diagneoatice Pregram from diak in dedve
B.

The program cconcerned iz named T1. Picture 1 could be
used for size adjustment.

Display & picture by means of the 15KHz mode:
1. Adjuat height by VH 4LD4
2., Adjuat H-phase by VYR 503
3. Adjuat H=-Hold by VR 506
4. Adjust H-width by VR S04

Diaplay a picture by meana of the 18KHz mode
1. Adjust height by VR 403
2. Adjust B-phase by VR 502
3. Ajust H=Hold by VR 504
4. Adjust H~width by ¥R 903

Adjusat all these poteptiometera se that there is no
difference between their mode,
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Chapter &

Strapping Information

This chapter provides strapping informaticn feor the
yarioys PCBz used in the NCR Personal Compubter 4i.

MAIN PROCE3SSOR BOARD

Your NCR Personal Computer 4i may be provided either
with an Early-type MFO or Alternate MPE also called
Hgenerie®, beczause this hoard can also be installed
in other PC models such as the PC 6.

CONFTGURATION SWITCHES

ALTERNATE MATR PROCESSOR BOARD

Two switch blocks (3W1 and SWA) and ane jumper are
used to def'ine the system configuration. The losation
of these switches and jumpers ave shown in Figure H-
1, There are many other jumpera on the board reguired
for factory set up and they must not be changed.

UL SEmIRBLI
'ﬂu = - RIALAL lll-i-l.l.g I_Iﬂﬂ 5}:

1::::1'1 i @'FL.I.I:I — == — Jumpar JPE

0. & R
= %ﬁ: — r::?“'

i) B = e

l:= _'1..”2 — 1 —a | i PLEA HILE
=
—

agrerTn DemeEirw 1 2 2

] TN P e W Ty —_

. - — AL BN BN
D[i—.j — | MITL AL g | Gwitch SW 1
o S | B B A L =

- ™ s e o e | |
] o —Y e P i
e e Pl e e et f ] |
| R TR B e Eggg_«::—-—ﬂ Swltch SWA
—— A e P e
== C Ao cao e e
p Y e — = Y § L
l__'m—]_ — panm lui!

Figu:e 8-1 Switeb Locations on Alternate MPR
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STRAPPING INFORMATION

Suiteh SW1

This block of eight switches defines the following
functions:

o Switch 2 - Coprocessor

o Switeh 5 and & - type of display adapter

o Switches 1,2,3,% and 8 are not used in the PC 41
Switeh SWA

This =second bloek of eipght switches defines the

following functions:

o OSwitches 7 and 2 - Memory capacity of the MPE,

o Switeh 3 - Serial port
o Switeh 4 - Parallel port
o Switeh § - HIPD feature

o Switche=s 6, T and 8 - not used on the PCHi.

Switch Settinga
To set elther sawitch SW1 or SWA, it is necessary to
pull out the card rack assembly, sse Figurs 85-2.



STRAPPING INFORMAIION

Switch 5W 1

Switch 5W A

Figure B~2 Locations of Switches

Depending on how many eoptien beards are installed, it

may also be necessaey to temporarily remove soeme of
these bkoards.

To =met the switches press the end of the rocker
awitech which correzponds to the desired setting, Use
a ball-point pen or similar object to set the
switches, ses Figure §-3,

ON i
iTi i
FF

Figure -3 Setting the Switches

0
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STRAFPING ITRFORMATION

SuW1 are

itches blook

The settings for the =sw

Y Drive

ure B-4.

T )
i

| GAGGRNAE) | TRBREEER | AR

[ETa] 4
Car [ %
I |5 (-0 38
& | ¥ |+l &
o | i S
T (& v |2
@Iy | g |~

- z - 3

Figure 8-4 SW1 Switch Positions
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The =ettings for switch

B_E -

(]

Bank 2 al 64K
Bank 3 at 4K

I

Bank 2 at Q
Bank Jai b

1| BeeERE

Hank [ al 4K
Bank | al 54K
Hank 2 al 256K
Bank 2 at 256K

Bam
AR
256N,
BaK

HEEEEEEE

Bank 0 3l 256K

Hank | at 256K 255K

Bank 2 at GAK
Bank 2 al 64K

E-ﬂl'ii

2561
256K
0
L

oM

oM

OM

ON

ON

STRAPPING INPORMATION

Block 3SWA are shown in Fipgurs

e
ek

Serial Port Enablad

%]

[(E1d}-

)
il
s
et

XP Mot Insialled

" A Marmory Expanskaon Board can be usad with hese setlings,

Figure 8-5 SWA Switch Positions
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STRAFPPING INFORMATION

JIMPER SETTIMGS

JUMPEHRS

FUORCTION

i e s e vk e e o s e B i U v e il B B —— o i e i A Y L B e e A

JP-1

JUMFER

Power good jumper
1.0pen whan no popwer good signal is
available from power supply.
2. Closed when power supply has a2 power
good signal
FUNCTION

o e . PR W i AR S L L o B S S S S S T e . e

JP-3

JP=N

JP-RK

JeP-&

NOTE:

JB-T

JEX

JPY

8-&

Factory set, has to remain in closed
poesition

Fazotory set, has to remain in closed
pesition

Test Input of 80BB processor.
1. Open conformz to normal operatlion.
2. Closed conforms to test operation,

Factory zet, haz Lo rempain in closed
poaition,

Deseleots the floppy disk controller on
the Alternate MPB.
1. Open deselects the on-board floppy.

When a s=s=eparate flexible disk
controller board is installed (far
example, Wwhet the system
uses a 1.2MB flexible disk drive) then
the jumper JPF6 must be removed to
dizable the standard contraller.

Speaker header for Model Ui
Factory set, has to remain in closed

position.

Factory set, has to remaimn in Lthis
position



STRAFPING TNFORMATION

EARLY-TYPE MAIN PROCESSOR BOARD

If your aystem does not eontain an Alternake Main

Proceaszor Board either an Early-type YMPE {1} ar

Early-type MPB (Z) may have been installed into tke
system. Both main processor boards have one awitch

block and several jumpers on board. The two boards

are similar In design and daffer only alightly “n

their Jumper locations.

Flex Disk
Controller Memory Area

4= dmm wms wies e FRE
'H

EIET e = e S

Bus Pracesaor Firmware Switch
Connectors Block

Copracessar Part Decoder

Figure 8-& Eaply-type Main Processor Board
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STRAPPING INFORMATION

SWITCH CONFIGURATIORS OF FARLY-TYPE MATNEOARDS

g8

ALEN D

SEAAL NF

PR TEN 18

o Rt | 2]
comwesesr 1 wmienzon | [EARAAGO00
ﬁ:“'_:::“"" Guireh 2 Q1N |!|l|”_'_-“|r] |“||_
e | siisn | FAOGANABD)
unarosir | smer 00 8 HAGNNGA
e iansl e SEA I
o e | 2erer 22 | BASAAGEAA]
e coma | 2ot | [A0A080)
woner e | maasn | EAROAGRA ]
S | oo | AOAO0NNRA
apemacis | smaron | BANGGA

Figure B.T Switeh Positions (Early-Type MPE1)



STRAPPING INFORMATION

Hicwrnaa Awniish i Cat F 1 [|E|

Dyparnllan

Capeacasnar HuHoh T On i[j Ifllflljljﬂ
| [} o v i

Innnlina

Mamey Caprelty | Swiwen 300 | B ﬁ []

128 WKH Bwllch 4 Bn
Mmmgry CfiHy UL 3

@-—-——.—. 1“‘:" Hamieah 4 QI II’ IIIII
Wamory Capaeby Bwlch 300 | [§r [ll_[‘JTE!
75k KA Smikch & il [] E D

Suibezh | ON
cemememne | 2z | PGB
draphlcs Campailar | Bmueh 4 Od it] ﬂ

{40 = I35} Beazh § On + U
WP B Ckigad B3 332 ana Paralinl Ganphise Coniralinr | Swiich 8 om | (24
Prinigd Pane Enabled T Bwiich B G [l ﬂﬂ
JP 5 Open Parallal Prinnsr Poa -
Enmblad 1 Flgmibiig [Haly Bmiien FGn
Oers Hullen g a0 | | nU

 Finalbes Oian dwilch 7 OF Iﬁﬁﬁ[‘lﬁ.ﬁ .
Criven Hwllch A Qn | = E'ﬂ

JP s I“

Figure 8=B Switeh Positions (Early-Type MPBZ}

Some systems are delivered with a different strapping
on the MPH, On theze aystems thke strap J/P & is
replaced by three ntraps - J/P1, J/P2, and J/P3.

Flexible Disk Drives Enabled - J/F 1 Closed

Serial Fort Enabled - J/F 2 Clposed
Parallel Port Enabled - J/P 3 Clased
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STRAPPING INFORMATION

SWITCHTRG CONFIGURATIONS (F PCBa

MEMORY EXPANSION BOARD

00D [

10 o
10007 w

nOoNanmn
TalYA W SO 1YL SN A

CEEECCC

-:.uc._-.._-__ta _.l:-___._l En..._.-_n.-!..

N HI_-_ EU&G{.E!E

!..nE..E-n_.i.! U T T
Wk MO0 ,__.nz_..uwm

__. T 1 T T T
I P T n

L LI L
-__.i_____.l___.ta EMNFEL L SST B0 )

L W am¥a) PR

_. T L) T L L] T T
AaBubu B A7kl gk JOIE M2 Ry
h P SHOI 0 WL

ry 'l

-----

_!__!._!-u!ut! :liju_-ﬂh

Y RO .-.._.z_._._ﬂ.
L

* o Sptting as shipped

-l -~ -~
-~ ~al ] ~l)
ml | || (.
o o i
14 e =
& g g
. ) [-0
-l -] & o
~E ~lC] ~_ 1l
2, < 2
3 & 2

Figure 8-9 BSwitch Position on Memory Expansion Board
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STRAPPING INFORMATION
ALPBA DISPLAY ADAPTER

English Closed Danish Open
French Finnish

German Norwepgian

Italian Swedizh

Spanish

Language Selection JP2Z

H.RBBHE_BBEEE
A HBERET)

HH HE

Figure 8-10 Logcation of Jumpers

B e B
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|
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STRAPPING INFORMATION

GHRAPHIC CONTROLLER BOARD

Set J1 open for ecolor CRT and set J1 oclosed fop
mongchrome CRT. For jumper logation and language

selection see figure below:

Strapping for CGraphic Controller Board O17=0044063:

English Cloged Danish Open
German Finnich

French MNorwegian

Italian Bwedish

Spanish

Jur:lplr J1

Figure 8-11 Lorcations of Jumpers

8-12
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STRAPPING INFORMATION

Strappings for Graphic Controller Board O17-0043080

Language Jumpar
B A5
Ui Enghsh Clozad Opn
S@ndmavian Cpan Closad
ehar LANQLAgas Closad Clased
Fl ) 41 fT]
i f

r‘""‘]ﬁr—*‘n Sl e [lee P Ty
B ) % /_ '} i gy
Nicca P K Fm ] e

‘I‘“'I'E-‘-Jt? 'I“?" e 'L—.J:"" IE:::IFF-_?;'E
M Y T 112... “'P::E[ H"‘Jed”—' THCN ut
e I s |3 e ¥ s Y- s aeoom [ s - s |

: E'ﬂ*L::.J;.,..,,J'L__I'Lﬂ.JdLmJL,__I
EaLa L I e ey e sk

EAl

3
‘_;]
8

Monttor Connector

Figure B8-12 Losations of Jumpers

IN-HOOSE DLC ADAPTER
The Jumpers W1 and W2 are usrd to select Interrupt
Hequesat lines as shown below:

Jumper Selecticon
w1 W2
4 - B A-B IRQ3 Interrapt Vector 11
B-C BE-C IRG2 Interrupt Vector 10

The jumpera W1 and W2 are factory installed between A
and B.
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STRAPFING INFORMATION

VIDEGTEX ADMPTER BOARD

Before

inatalling these boarda ensure that the

atrapping is set correctly as ahown in the following

tables:

Strappings for Videotex Adapter Beoard 017-00403564C

—-———— g

[part of artwork]

xB Jumpsr not installed - Videa Lang Playar
Jumper installed — Vidaorecorder

1 M1 1-0 2 AAM [Ffactory eet)

1 23 8K RAM

] e e e e e e e i e L o [
| Xz 1-2 & HRAM [factory Bet)

| 2-3 8K RAM

i

b XA oCp. AF Jumper always instellad

|

I X4 OER. B Jumper always installad

I - —_ ———
| M5 CT5. A/ Jumper always instaelled

I — e —

| XE 1-12 IROZ [factory mat)

|

I 2-11 TR

| 310 1RO4

t 4- 8 IRRS

| 5B IRDG

| G- 7 Ira?

1 -
L oco, 87 Jumper always installed

I

|

|

|
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STRAPPING INFOIMATION

X4 X5 X7

Figure B-13 Locations of Jumpers

Strappings for Videotex Adapter Board O017=-0044050

x1 1-2 2K RAM
2-3 8K AAM [factory Emt)

xa 1-2 2 AAH
] BK RAM {foctory pat]

X6 112 IRl 2 ([rectory eat)

211 1Im 3
10 IR0 4
4 1 IR1 5
S8 IMs&

&= 7 IRQ 7

8 1-2 Phesa lock Lopp Filter, seitching aver without
strapping for YLP, whereas using strapping for
videg recardar

X8 1-5 A18 Addrese strepping

28 AMB
a-7 A7 [factory Eet]
d-H MG

e N T T e ]
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STRAPPING INFOMEATION

Figure 8=14 Location of Jumpers

FLEXTBLE DISK CONTROLLER BOARD 1.2WB

- =t~ et~ M e m" —
£ Iﬂrﬁi Y iy fil— g
tniiE) &) &S| r=) BE o | B ﬁﬁﬂ?

— o ————— B
) =) i) i ) B )

AT e E) ) oo OF ) £ CEIN D

.- -

' EE:]!.E]EH
i |E) ) ) 8

||||||||

w

Jumpeart
=1k ikl Fl 3] FallfF .|
Pl ALE Ihe PLIET orF | oM B~ FTAFY OFF |
LA IEM AT Ox | OFF 7l -1 W | FF

Figure 8-15% Locations of Jumpers
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STRAPPING INFOMRATION
HARD DISE CONTROLLEE BOAHDS

The following Controller Boards are available:

008-0372640;

CoOoxHC—— [—a3 [ 102 [ 141
oot — —] .3 L.._.J[Iﬂﬂﬂﬂﬂl ]I.I
—] .3

QAT Boclog =
= = w0 =1 g

o
o —
o -
I mi:l :[:lg g COCO O, o
W

—
P00 g/ =

J1 Qisk Orive Control Signals
J2 Disk Driva 1 ResadWrita Data
K Digk Drive 2 ReadWrile Data

J4 Taat ] 1 2 3 4
Switch Sehings
Drive C Brive O -
Swiich 1 and 3 Switch 3 pnd &
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G08-00T2641:

Figure B8-1T7 Location of switches

Switch Settings:

W 1=2 WS ==
W2 1-2 We 2-3
W3  1-3 Wr -
Wh 2-3

W1 Jumper Block Description
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STRAPFING INFOMRATION
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Figure B8-18 Loeation of Switches

Switch Settings:

W1 t=2 W5 -

w2 1-2 We 2-3

W3  1-3 WT -~

Wy 2-3

1 Jumper Block Descaription

f—————— e e t
! Pogition 1 L
1 == | |
! 18 | 11 I DOrive !
| Drive ©C | DOrive D I Typa 1
t I
11 11 | Hinigcribe 1
1 f I 3425 TEAC SD 2E0 I
I 01 ! [ | | 5T 225 t
1 10 1 10 ! NEC D 5126 1
I I I I
: 0o ! Co ! 5T 212 I
1 1 I HEC 55124 |
1 1 | BASF G1BB I

g-13



STRAPPING INFORMATION

Legend: 0

Jumper = Switch closed
1 =

No Jumper Switch open

Two jumpers must be set on the Jumper block SW1 see
Figure below.

DOoOooong [}
03 [0 LT (O []

1 2 3 4 8 7 6's
Figure 8-19 Jumper Block

FLEXTRLE DISE DRIYE JUMPERS

The flexible diak drives of the asystem are selected
by connecting a jumper between certain contacta of
the header jumper. The fellowing disgram i1ilustrates
the location of the header jumper on the Flexible

disk drive unit, and the labels of the various Jumper
eonnect lons
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figure 8--20 Jumper Header Configurations for
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LOGIC DIAGRAMS

PIN NUMBERS PIN NUMBERS PIN NUMBERS PIN NUMBERS PIN NUMBERS
nuweER | *8 GND | UNUSED omeer| 3 | ovo | unuseo u&;azn +5 | oND | UNUSED :a ol s GND | UNUSED uu;agn .5 | GND | unuseD
| a0 bel” ] 37 14 7 73 5 1 109 145
| 2 14 7 38 14 7 74 T no 146
3 | oe 18 39 14 7 75 Il 147
4 1= 5 40 14 7 76 1" 148
5 L] 1,22 4| 14 7 77 113 149
6 @ | 1.8 42 28 10 78 1Ha 180
T 3@ 55 |26,9,43 43 28 10 79 15 151
8 — Ty a4 16 8 80 16 152
9 28 1@ 45 20 10 8i Tk |53
10 28 18 46 48 28 a2 118 154
I 14 7 47 19 42 a3 19 155
12 ce 10 48 14 7 B84 120 156
13 28 14 a9 14 7 85 121 157
14 £8 14 50 14 7 86 122 158
15 14 7 51 14 7 87 123 159
16 16 8 52 20 18 B8 124 160
17 16 8 53 14 7 89 125 161
18 16 8 54 14 7 20 126 l62
19 16 8 55 14 7 91 127 163
20 144 7 56 14 7 a2 128 164
21 16 8 57 14 7 33 | I 123 165
22 28 e 58 2e 19 94 8 16 130 166
23 14 7 59 B 15 35 14 7 131 167
24 15 8 60 1 1 36 14 7 132 168
25 28 14 6l 97 5 13 133 169
26 e 12 62 98 134 170
27 28 1e 63 99 135 17!
28 g4 100 136 172
29 20 10 65 101 137 173
30 24 12 66 102 138 174
3 31 2e 67 103 139 175
3z 2 10 68 104 140 176
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Logic Diagram
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Logic Diagram
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Logic Diagram
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LAYOUTS AND SCHEMATICS
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Logic Diagram
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Logic Diagram
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Wiring Diagram

FLEX DRIVEA" FLEX DRIVE 8"

“p—Eroan [*1F] j L ﬁ

CENTRONICS ;

FLEXIBLE BOARD
017-0040336

sl

TIEwR

H i L

I:gnu::
5

. BRIGHTMESS
([ i ne ) Rt
E "
| S 03 - \&,
ﬁ;,:& : —=F n
l_n-+ : — =u b
- vt - FGR — P
—= MIPT) i_i':m'! =
IFL | e —l i
Fy ‘ RS = .
[i=2 SEEESSS P et _—
T i il A e
ADDITIONAL y MAINBOARD : P bl it
PERIPHAC < |12 (8088 CONTROLLER) 2 i P
CONNECTORS 54:» 017-0040439 O, i ]
e T Ik
y ! | FLE ]
“ w {— - _r T _neEn.in ) —L.—'! l_‘”"_l
" =i 1
E‘*' o vx w'ﬁ”?“n’?:?.ﬁfﬁ forRo | | i I NCR D12
[ | - 17+ b H =l "
HH £ . ALPHA DISPL CONTR BOARD 15 4¢| o0, ClE et MONITOR 017-0040329
li2 : 017-004L0060 b Tt |
¥II_| ]- 5l : . | ;l L08C l : L] o
= f ;
i“'. | l i 4
(< . S —
o ra—~
| =
- g. ] i
ﬁﬂﬁw 14 FLEX DRIVE MONOCHROM
KEYBOARD % 312 €277
] o
) 1) H
o L
! 2 BEMERKUNG | NOTE
3 VOLUME . @1 ALLE WUMMERM AUF PC BOARDS, HIT PREFIX 017+
L SIND SCHEWMATIC NUMMERMN
=== 8 ALL MUMBERS OM PC BOARDS WITH PREFIX D17-,
T - q Ce e - |, ARE SCMEMATIC WUMBERS
—Tiiabbsatibbne— ——1
1 WP e L
s —
L
o . % i o POWER SUPPLY

e oy

017-0040331

T gnepe \ORR-TELL) ] 1
e e i e | goe |,
- !
)
-J

ow il W i
5 o me mEWE) [
[ A,

Wiring Diagram (1 of 3]

A_37



LAYOUTS AND SCHEMATICS

BFIGHTNESS

MONITOR BOARD
017-0040330

N

—
I Vo
[
[
[
1

7

NCR D12”

MONITOR 017-0040330

B nAuLNE EO

-

FLEX DRIVEA" FLEX DRIVE B
B '| I'_{JM - |
i —4 |
= = |
CENTRONICS = {
-:: <1t l
FLEXIBLE BOARD = = i !
0I7-00L0336 = ol 1
s T"l .
3 |
H _n
RS 232 = : I q
) 0 ' [
= : 5 | ‘
= — |
4 1
L 1
=2 ‘ —= '
LY 33|
1+ ] [l I EE i
T Rt y e |
S =3 J
ADDITIONAL My =1 MAINBOARD S
PERIPHAC < |1 | (BOBE CONTROLLER) ﬁi
CONNECTORS e’ 017-0060439
i i
|
 y I _1
[i=| S T Fﬁ
e =4, GRAPHIC ADAPT.BOARD o T |
o i 017-00L0L11 e o — 12
i!‘ & ] T hoiane- &
& > 15 :
o ]
w_
%*1 T T
lisi
5 m
L
LS 1
e 183
KEYBOARD &1\ |3i ™
Litiad _)) l
MMEE
L ||
- —— L
i Lares | ey (aey
‘WANOSTECKER i |
WALL PLUG N
ep— ey T P cid POWER SUPPLY
e T = — e 017-0040332
I T S TR T TS T S I (| o
= e I 1 e

Wiring Diagram (2 of 3)

A-32

FLEX DRIVE COLOR

C3277




MAINBOARD (8088 CONTROLLER]

017-G040439

FiX DISK CONTROLLER BOARD

LAYOUTS AND SCHEMATICS

FGRD _,
TP L u_n'!'l
[}

| ]
!:, H
> N
11— -1 |
). Y :
; -
> =
o anr =
S :
e ———
e
ny- - =
»—— —n
L“_J = ;_'TJ
[757] i  (PE[@F ' FIX DISK
T W ¢ 3277
o g x
| T8 =1 a
I; IY - ] . T =
Ram, — | @
n; ! <® [
" ! 5
oL Zn L
e '
[ram: e
" . =
» I i b
m =
pam n
. =11
b = -2
EA TRk 1 __:
- -
£n i
1t A —
e | —_—
- l‘.
E R
] [aiiPz!
| oy iy
| ¥
L it
T
. ' —— ¥k
w
> ‘ POWER SUPPLY
& | D17-00£0331/40332
x|
o
w

Wiring Diegrem [3 of 3)

A_33



LAYOUTS AND SCHEMATICS

Graphics Controller Board

A-34

_________ . e o P, W L/ PP =Ry -e b | ',l$‘ e
> ut | 1 v2 I D u 1:3 ue '\ b 1 . R0 ggﬁ ] o
TS @ e i G l Elf v f% ve s?__‘l’____' Sant '
L g g o | G0 R e AT E B
——— s ea TeeeoVal == - LE R N B R P '_::j:::_N: :Jt
e | g ) ) S| et S H Sen
> vz | 1> um l ) un &35"-——‘ ny wuas pus.uxs| ‘; ,> uto I:";:1 b ‘ﬁff
- N SR ) v PO P o) perbiginin et PRI
Sua | 4D uw |’§> us | & uss ]T:)un | D e |&;-L-‘L:J;‘~L]> ust |:jl
R - S N1 TN T T el
 ep— l‘-' | e TG et T, cnera f b2 d
?UMJ ; >f:t;":;l:::l'st Ust 2_"_____””‘5‘5 ,,I:'t é-uia_u‘ :)"s’j :’. >'U“| 2 :?—;—:?—7*' O >———u—*w‘”’] 2?-—?:1?*-——"":35 > I
b usz | it dpues || AP use |‘j' :’”“J )uas] b >u57| g O - “'OZ.:Y‘— =
LR



LAYOUTS AND

SCHEMATICS

31
+_ RESETORY §5.07 —BAS! 1
b2 < 1-4g,0-01,1-01 !l[ L__4 !U19
EaCe ] carenr [w |
b «lo’r lw -8 |"“'-“ CRI CONTROLLER 8845 MAQ -MATIl  s-a2 =l
- =) mux
all £2& % b13 +——ID 3geaq/wmiTE |a.|.sm|
1+ suc) —SELK L 1] A __gfh wmat o N MAf Y 5 .
[P P S | P us VB 1 - L3 7Y “—L\
e pfesal s | i a2
L-01 <HIP SEL 1] 2 | ™ Hal 1 ™
XDO-x07 RE 2 8 MAL ., M4z 5
) e L 103 =BESEIL 2 jqesey C g . [ERTY)
PPN 1. 113/, S | AP — o |1 was p N Mag 5 =
W Mag “ " MaY 1
. .
- L) 2, REFRESH |1y ma? o . ba 10 2 A
a g & 1__zm 4 o a aors 1|
17 mAB -
£ i i b r 102 n .
a7 ¢ *—‘:—m‘ - 2 o0 _Mas ; 1
abs e | t ¥ N )y B - 3 oA gl _tan & —mtuza
L -
asx J . ot 2. 15 Ay ; 15
a L £95 7 n__wng P i0s .1 n e
a3 208 ' v _wos | A i ms 7|, ppt A0 c.p ::g:sal-
a2 01 s L xp7 ‘ = x07 wl, — LA <. . Mat uf
JIOPEN: COLOR INITIALISATION i A N AT ; L TR
7 JNOFFEN: FARB INITIALISIERUNG 4 = NC _— el
4 1 CLOSED:; MOND INTTIALISATION I_, 135 _BAY 4 a N MAS 1 o s
&0 T J1 GESCHIDSSEN: MONG INITIALISIERUNG Row o 118 AA2 383 s-m (12 n =
SV - ADRS g =
K} In uzi v ] g LB 1By, 5o [P HAS 7 kg
IR ?.f.:. 1 o [2_fRa1 1-ey,5-00 | osoon —B ] :
oy B
. 3 nrs 18 IrUZ’lS I cmsoelB_CUTR oo | RS ¥ SN i
L e ) ool I & W OISPEN oo, o 840 L1 bl -
L e sPLaY DL t—. 82,6~
¥ :
h 01 Z Z f—r\‘ ITJ :F vert scfi VIYNC  _ o) (. g7,5-a1
L we |-‘, 119 X voaz sywc L HMSTHE___ , o; XAB -XAT
N binl] g 7 -1 u 11 1-C] ~eee———
7
- N 7 L2
. X ¢
2
L e 2] 1-07 DISPEN ’-U L DISPEM! | o0
N 01 01 1
o I | S oe L
N _Ds o3 5| (a4 ) —SINSSELL VT comy —SEL WEET
ke D4 0 8 ¥ Wolewy 26 1.0y —BESEL 1 Ef uss
01 o 1] ﬁ g;
~ 1 03 01 (] DISPEN! 1] 3__ w01 xng 18f W HRES
1-82 LT = B | S 0 - 5-01,5-01
. o o) s cocr APENSTR 19 s o Y 1 N T -8,
- s 1] 1, p1.3 £ wrensw | w 1 m | 07 I 1 e
rmomey 21 A S T e 1 8 " xm i1 12 VIDEDEMABLE _ , 0y oy
L (R - - I | 1 ) P [LU3T s e CER T xn: f 3 GRamgwo ey
£-C1 L2 1 1 ua7 T L N e 5.
RESET ! ‘Uzs wa2id Are=tiag i | (U L L% (n xps | gy N |6 _EMABLE BUNK_ oy | gy
1-01 s I 1 L : FET = Sy " f & b 13 3 5 N“I& s-a!. -
RGTR | PROM Ty — R .
H _IJ_3§_J r'ﬁ‘-r l IIUS? 1,‘ | H 1] x07 N mn1 1 7 PAGE 5-01
.76 7 G |2 MGF .
., 0 ]
L\T‘“’ 1 OVERSCANS 102 pr L LAY R LA |
— X0V & 5 OVERSCANG .81 1106 .
S 201 : XD8 -XD7
— 201 ¢ 1 OVERSCAWA ».t3 m_:0% () ——
x0) 1 10 OVERSCAN | oA W XDL
B L1203 n Y FORFGROUND | §oa % o¥2) .
h X0% S cooasEL 3 107
12_x01
n_xoe

Graphics Controller Board (1 of

5)



LAYOUTS AND SCHEMATICS

. MATQ - MAT? .
sy -87,3-¢¢
c2 [uyr 4 v 4 b N
l enlweE
o 5l o T 1
$.c1 —CASY u..; UIT o 5.1 \ 1 ;i Ul eem g UB -k o
So0) - CASH 6L U24 $ici _m#.s, (113 _&m__l%:, U1
s-01 —23L Sp.e 1 1 e . s.07 —BASL___Sh,q 9 . yoo ~885L Sloasy " v Wer
Ma 1 mare N - S,
S.a) —NELR 4L, i $-ay —NEUEL i}, H bour H |
! ]
af 1% 1 h 1 3 13 mats 3 3
AL e b I Y MY s | ! p = iiie + ﬂj__\
P LN +| P | ) Y r-u ! AL W ree-n A1 W amen !
xa? ) 15 115 ATy x87 0 x_ In | A7 n| i e 's wers
% o B 5 s
1 i xa3 i | 3 " I
5 [ g ‘m wmary 1ai 1 o 1 _/ g !J 1 b0 wers
E f—— i ——
?_‘“—J xas M aas 0 MCCE-MCCT
xAG 3 ! xab 5 3 xa® 1
1 i xa p i " xa7 1-42,
g Ve pFl Vs ot i I Vss  oer e
-tl 1 iu 1 13- 1
I—‘— I—,— 1-€2,7-C3,2-C4
7-c1 —J0E] 7.0y —20E ) 7.c1 —B0E}
\__XAD -XA7 7 V4
W N\
soay —REFENI )
.07 —2450 15 XAU-XAT | aic o
- r a———— | - o 3= &
o VG0 s 2
5.42 ENL 16 - [0 : :'L i, : x84 i > :,
i p—3 e z
als oA nisee | P b 19 5 XAl R " xps [
X i!Dl 57 ITT) [] Lt 1 xA) | i XDk 1]
|
y n 1 1 xas A 0
a23 2 [ T v
q 17 LA Lei.ce o e [} 4 XAS " Ty
~
a 20 LA B L 1§ xa8 4 r poll
'a 18 I ] ks P T L 2 18 xa? - T
25 <At - n ’
bt au [ n 18
8,13 ¢ s 1 [ xas & REFEN 1 e $-42
£ A i E . =
a2 € wr— $-A2 =]
Lfoz :I - 7 7
e P - | E—L |
_ U d ®
T S o PR ¢+ | S
5 Ly In 1 P
- |U3E H [, x0s
15 e | 3
H ! o
a20 24 s R P I ' xo1
- AL w 0
ax 2 _aw miect ‘ t e
all T s 1 _xal e 1049
rd A td
:g ; ay —=i-034-Dt ﬁ-———‘ i
% x4 o .
a29 £+ et | oy JR8-XO0T ¢
Les-0) 1@
3
a3g & “n e ’
] Lei.c3 NUR BESTUCKT BEI X317 [ 84K Ram)

A-36

Graphics Controller Board

OHLY MOLEITED IN CONSUNCTION WiTH K517 [ 64K Ram|

{2 of 5)



LAYOUTS AND SCHEMATICS

ATE - AT7
N\
bl i 4 \ e =1 o —mi“'.jz;-‘—“‘
[ el e | el (=]
1U3s :U]! i sic3 — Al . |} L‘: 2/0s
[RF13 Iy I o5 s Y = e
gy - T | WU | T o
— . — 1 : -
1 5-0 Lotax R L -0
n m"'” t ariaren n ,,U“ - = prion
ROTR | rarm — a0
L& b aWd 3] ?“—‘l‘.——l._-‘m
T T Ty w wi_ A tAL______.L \_an_
wary |17 11 18 _art A ate L__ars ==
P . % L — g S 1 D ————— AL
(At I o 0 N ccs e | S cc1 0
P HATL 1 . ATL - & n ,\“ rra 11 1,30 W
'_*11 7 7 §__aTs r (=<1 o £cs nii —| mism |8_eenr
T 3 I S_ Al A ? (=} AT v ) B 1 NN = K]
" war? |3 b ) P . ¥ =
MAT@-MAT7 LH'—W!
s / CC@-Ccc? e
/ -
LSSM"_T il
y 1T
" (K% T L - 1 RGW
G {_ oy —E 4} ULE RS
. n me -—— . aTe sl 1 LT 1=
o fgme| | == ==
:zﬁ“ 1 [ 1R
(= =] 1.4 1 Wi
5V cce H 11 ce® 2 L. BH S W
S - ’ £cs % us | ats 1 LN wc 1. S
IU f . £ce | zs| h__an
—coxs | -
uax H [ )
sl LI'T'F— £e? 4 aliy
n 1 ué | —ce 5 e i u iom M | 15 ]
matR " _ces ooy —nxa |kl yoq
s i Ray | 7 X
ucce wr- m res ] 1-€2 x
rd 1.0 DAL -
Heey  m) | cCl Al 4-AT CLK % & — 1-43 —VERSCAN S ay 1
_Mco  u LI —""'; . (el i, U3
el 1y o _cca J t-C2 —!’!‘—‘n L\ s-cy it {11 ey ___Ale st 1
i 3 cce = - __Alg (1
wees 7 ] e L TaUR™ T, | : uis f 'ﬂ
sece 4 Is ccs = Loy ! SR ATT toay —ovERscant |
_mcer ) T o PROM - I-l-‘iu{' sl B
] HVEL- I T r [ AT 1 3 1-43
:nl : 1 ™ 2 e ret Tses i 11 q
MCCB-MCCT H : A €430 uss | Y _an "
! ] ]
.61 (SN : .0 s1q 18
n [y |
BEM/NOTE #5 -+ 21,30
» sk
3 18 il ey
OFEW | MORDIC DR - = =
CLOSED| IMERNAT CHAR ® 0 ':n
2 L ‘-‘IISD ., .01
lu
Graphics Cantroller Board (3 aof 5]

5-01
5-CH
5.8
S-m



LAYOUTS AND SCHEMATICS

PAL 1508
use
A |
g1z 4e—28 W, xiy [oat |n ssescs/
k. -
al3 .z_—!l'___.._’_. mn |—] s 1-01
n a
R ————— ] joes £ ] i 1o
) EELTHER .| Ay
1.0 —A Mg gy (7] ¥ Lok, 4-C)
ar 5
alp &¥——20 — ¢ s erumseLs
W 5.
1-aL _L___!’; m 1] L
1-81 _LL.’ ey & ed 5
xv 1-83
b _:___‘;{ﬂ'__l“u m .
uEMEN 5
l L-a3 —&s -1 loa :._ IT)__HEG ADRY -
iy 8N o {1 -0
1-02 - - JEN :', U pata galf 160
-Dit 108 ! 1171 m l_I 1-04

2-AL —= : nites |8 1-a0 —AL__ 35
1-8¢ —AL st UsT ‘| y-ap AL 7 }.-,i

topy —Sa8 1l

esm]
SN
1-8B4 A2 ] < 1 2
O | 2 }o 71 we i
3t — ik \ 'i ULE o2 we L3 5 WPENSIR _, uyy.py A
' = Dhas 1-ay —AL i s wc I g . AL
|'nsm -0 1007 & Pyl = 11525 TLST xn
——11_sau SELI S \ 1 e
P IS . UL - we . - U | ojesema .,
uss9 st: N gHLSAWSSE] g, - s 7 -
:ﬂ o} we o Lt Voag I _‘___ wC ‘ 8
1-Dt L oL we of B SELYS 18 LU gt |0
5 5 2 m b I . v 3-82,
106 —A 5 | L e " ‘ 1-41 T 2
L we T 1-p =—U8APH ). m it
1 we [TYR T oo —BW iy B SRE _, .,
1 o -
18 T 1ea) —EEADRSEL .
9] WC E " C1 i}
prrggy L1V o yicy —58 8} by =
& yie1 —El b 1 R
% ' o cn y
s L3}, " -2
1 F_ 4, )
(V)14
—“nl PPy T .« EE—— . | 0 sm
[ QL LI T B topy —GEsoY  mf ! 1-41
| 3] LY S | Y

£ MEMR/ | msm |2 1
b1z < us3
S-aL, y
5 _ 3 1 iy
T vl ] WpF | LIyF
rﬁi] s T b3 & -
= loRg 1] wsm | L LSO L ¥ E Ten Jexs Foanam-ny
= uss -] - 17 .Isn I' b2 e—J NyF ! li‘uﬂ ‘-".';u-;----
1-07 RO 3
b28 &<—S% 11l ey X big ((:,:
1 ] §
—=R ULB |— wcC
b3t

Graphics Controller Board [4 of §5)

A-38



LAYOUTS AND SCHEMATICS

- 3.C1
AR
FaL
MH MMz TeHL
n
g L 1.8 —ZRAPH 3| W BRGS0y
v wU36 | oy - u&s ) Mal? ‘
)iosfone [ | I i 1oy —HAL T
- 4 HLE 3 &
3 o LS 17T i-m i Tl 5
-0t 1-01,2-€4 I . LN——
i 0 N «1-C4, - - w8y
121 P 2-01,2-01, _tmamen sl | R0
P = o _. .. l; m | 1.00,1-D4 tosy — MR
s ) 8-
so s U - S o N L T
. Tmovn " m | W caS/ wer —BAL_ T
=
m.'.m'_ o, L 1-61
LﬂﬁL:l»:st:.u- " m pn
v
- uUsE 1.0 MBS Sl -
': ] i m | L]
coT | 3 =l |
| 1.gy —CRARH 6 = ne 7 2B i
P w e |4 e i ,,1
" 9’ 3 R 2 =5V
1oy 2 Y % ar | e £=A3 i-at
w W0 W -0k 0 — wc ‘ P D, S
PR | } ! |- we n T HE] i
s-a1 & W &l ) nisey |0 HSYNCM i !
wm {0 axvp S, lgy T 1 -8 Fax |
Ix -0, n ysz | s68 !
Whr .07 11 1 !
: xa7 ul e | |10 oyl B_WEI - | MSYMCPL o o Lo !
e ] v23 [ LSy |8 CAsSV _ 7.01,3-07, Y % ¢ -5 T
U13 2-03,7-04 ke be b m 4 7 2] J2-
. e N R 3 o
s =0 fis - 3 hee & 3
o T us2 2} 'U3'| 1 SY U112 S
nisu |n ! _1.m,1-02, nl Ue2 : 3]
5-01 —EASI A 2-01.3-00 oot —HETHET | % =t I'sée Dgr ] som —2—3) e Lt ~E
¥ = | Eag
3 T 5-17
-5y k! B sl w L in U
i SYNEP! e i e
o e T s-87
1|35 LIS o —L 3 s fa  s@lU .
i 1 K1 3
:.. b BRI s-cy —GL 5 e _fs Rl v S
- -t P, B sc1 [ =
6.0y —CRUMSELL S | xitse ll CPUMSEL __ o o 'u3s : sy G 3] msw T rsiuax| o ;
uz3 e | B s s som —BL2 | wss |8 ;
L fs 5 e ! i e I oy a1 T
S -
|_crumsens - R 5 s-8t ueGs 5oor — U1 s |y /s 112K n N
! ¢ » 2 L7, e R T
- [s 3 1| maf |re
5.03 g | ,‘:'l;? LR 1 u32 |8 wal AFd 5-BL g 1L 11K 56 —
- "y L)
) $-0) —MIHDOW 1 B 68
S L
- s.py _HETHEW  n xes | u L ermcur a
1
5.c1 ] adiz WELDW/ 1-81 U‘12
[VEL] 2-01; ooy —YDMC W 7ok L9 LN
e Lﬂ_'m— .
. y13 i -
LS WEUP/ m.sn 7.83 ._
-y —BAU 1] u3g e Pl U23 soca s 1 e o s s
1-04 . 8 CPUEN! Ly uz2
" —nas Ll "
i i ndy |0 _Rowowr 1.8 %IE"
uag T
WiNDOwW nLSeL | 7 CRTEN/
23 St
1] ") 1 SOUP 161
4eA) —MEMEDY 13 Uﬁg u3as
JU CLOSED USED CRT
1 assY M 1 PLESSEY /SAMPO WONOCHROM
L AS3Y-NO.: 017-0003500- 4 # 1 ALLE WIDERSTANDSWERTE SINO IN OWM -
ALL RESISIANCE VALUES ARE IN Ovod uirsugisui 3 4P COLOT
1-1 | RESERVED FOR FUTUSE CAT'S

Grephics Controller Board (5 of 5)




LAYOUTS AND SCHEMATICS

Alpha Controller Board

62 64
0 67,69
CLOSED |INTERNAT CHAR.
OPEN |NORDIC CHAR. =\ W
1 / 70 71 “\ PIN #2
CUT OFF
\ | 1 68
\ / ]
A f //"' - 6&
¢': :\ 'I.r Ct‘ e l|.mr utu — ‘$ /,-’ e
! / - R¢ = |_}
c2 [ | :: EE : ce Cll
ok c7 - i WOSh@r,NI.L

/ / Lockwasher

cae e
ﬁcss‘ 2

a2 a¥a i |
{ ) | | u2s
ua | Juzzp Jual jum
f
.

i
: e, L2, co,
! oo BTV VT
PIN 11 VOR DEM uz § | fom) [| E“"-l} 5“”L )
EINLOTEN HOCH- : , i ¢ L 5 I R O O A .
- GEBOGEN / : 4 1| : Y .
BENT UP BE - U iy A e @) PR
/ FORE SOLDER- / it
ING. an mWM h
Fi
] MIT HCISSKLEBER FIXIERT
u3d FASTENED WITH HOT ADHESIVE

LABEL,,SCHM. 017-0040060-F" AUFGEKLEBT/GLUED

#3 ITEM 77 GLUED ON SOLGCERSIDE

# 2 NICHT BESTUCKT :C1,JP1,JP3,P2
NOT MOUNTED:C1,JP1,JP3 P2

+ 1 SCHEMATIC NO.017-0040060-F

A-40



A-Cid
4-B3

4.c3 — LPENSTR

2-03 COCLK 2

oK

LAYOUTS AND SCHEMATICS

3-B4,3-C2
|28 _RAZ 3 py,3-c2
[ 31_BAl 5 p4,3.c2
| 28_RAF 4 g o3.c2

cH2 CUR ., g
pHt DISPEN _ ., ¢

19 HSYN 21

3-ce

RS
m

YSYNCI _ 4.4

HEYNE

FRERER=
ZZEEE

A2 £A0

3-01,3-D4

«BY
VAR - valg
TR
}.__Man 58

lufoi
T—ul u3s
s

Psw]

]

W=

=T =

.ﬂz' LAl

L-D&

-.nll_
z |o
»

|

Al,2,4-8

Atpha Caoantroller Board (1 of 4]

. _¥AT lu.

VD@ -vD15

2.03 —COCLK! 18

17 vors V018
VDl d ¥Ou
15 von ¥ou

vo1z . _vow
3 __¥on ¥on

o1l vo1g
w_vo J vng
3 Cie] ] 2 VO&

Sy
e
512
1]
na
® aze
2 Aneen
18
]
i
2
[ |
8| U32
1T
07 7 vO7? 4]
15 vDS p
16 ¥Db o
13 ¥03 P
1_vD2 o
W vo o
opji—vof -

- _.II.. -
MuR2
2%

| W

NO7 LY e 13 7
yO& 1 0 16 8
VDS ALY o 16 ASCS
¥Di hE) ho A5
¥031 ] 0 ] ASC3
¥D2 7 0 ] ASC?
.
¥o1 L'!D ASCY
E vog k] o 2

ATH - ATT

3.

Al

ASCB -ASC7
3-03



LAYOUTS AND SCHEMATICS

W5Y
5V
1 R8
i K
RTAL ™ G
20 MHz J___l-n_,.,,,.,‘.,,.. 16K 3-83,
uar | ] :
»——
C
T ..gy <BEsEN 2 Lo U7
Ll_‘ s
¥
Lo e 1-€2,2-0 TRy I 1 yloe
Lo 1-C4,2-D2,3-C3 T k)
5o : 82 -
<! : i 4.B3 — DATAGAIE 9.
t|—F
= \ L] L * (-py =OQIE _ | 2
i 1 4-B2 ]
Fl—
E] s 15 "
i XEVR XD@ -XD7
a 161 w 1-04,
1-A4,3-B3,3-02 = 2-Ad,
2 1-cé
A2 D1 3f AL _xo1 X071 .
A3 L} o8 8h S X06 %06
Ab L0815 ZHL_x X085 .
) 11} ] Th_ XOb X0
. vo@ - voIs hS; 1 o s‘ ’15 %01 XD1
o ™ N, AS €~ : 4 i
AT £ - o3 i' E X032 : X032
o1 1 17 X0 '
102 1t AB = ! 0
2-D2 TPt U ATWE! 1 _m—— g
4-pz —HRGAIEATI 1. E{F 28 *ent & A9 L8835 18 %08 ~ xo8 s
18 U7 ) 5V
ROTR DAVR XD -XD3 7/ '
Tl 2 P &
. VD15 L] ey FHL %07 207 1 T g 8 vO! o L83 =
e Y A
. YD1t s ~]16  x06 + XD6 1 ey AL | TR -sTv T BEM. [ NOTE
N o1 il vy FHE L 5 15 ) I - RGTR PINNUMMER IN KLAMMER FUR
- voRR 13 XD4 X0t 17 oo adide 2122 [ 2¢ polig)
0 et F1 " X031 13 1 PINNUMBER PUT N BRACKETS
- vou =5 F1e_x0) x03 oy L] ’ = i FOR 2712 (24 DIL)
N E
~ vou e Fpi_202 L X032 pop AT T " T E “-; NC
N VD9 - 5 _ X0 X0 B ¥ - = co
<o F - Fi] KR
I, VDB A xo8 XD 2 pos LTI A N
= s & X0 Sk 7
b5 e
x0@ i
1" » jco
e
o vy Féjg 4_32__95“'_5LL..HA % 1N
E 18 U33 o1
AGTA DAVR
LSTh 2 D&
N Vo1 e x| X017 Nl v . TS
. VD& nlo s xos XD§ 1 pry LT R D¢
| |
N vDs wfo—s xos X5 15 —1s_vos . 01
. ¥ LE] poey FHL_x06 204 7 Y0 e 02
. VD3 L] ey £ 211N | %01 ] P AR E R Dy
" ¥D2 1 Flex02 xD2 [ e vz o8
}. Vo1 T gt ] XDV i e v
. vDé ! T o | xon a2 Fjhyos -
XD@ - XD7
s.c1 SDR-X07_/

Alpha Controllter Board (2 aof 4)

A-42



LAYOUTS AND SCHEMATICS

5v
~L .
Az [ rid BEM. : PINMUMMER IN KLAMMER FUR 2732 |24 pelg)
I | i NOTE : PINNUMBER PUT IN BRACKETS FOR 2132 (2L DIL)
ssei/ o | A 483 LA x| |
o —sasse 18 o 5T ue ll I
- hrea : ASC 7 - »
ROTR 1-81 1 Ad u27
s
3-a1 — LYIDED [ = 15 ENABLEBLINK _ ;5 o 204 —DOTELK = P3- v
3-0y —LFENSWL M we 'jca g L2y
s-co—LOEMSIR & ) W VIDEW 1-c2 2-c3 —SLB/ L1 ey v
TR - | R T (. Ll Ul i |
- 1 I‘ jUR2 | 9 | 54—
<D —— ne — = < LGRD
S e L2k 53-8 L3 1
= 2 Ne 1 4 LPENSW/
- NI I 2,30 3% 3-D4
_;J!"__L_Z.L:km 2 é— nc
4160 -X W_ASC2 | 42} ngig POl 1,30 | {—LEENINPYL) £ k03
_Asc) | 5 (3) (AI8E] P02 e
2~ nc EE _Asc# 1 15 (3] 730
A ne L ne 1.cL —BA3 71t 114115 __PO& =T
e e 3 1.ci —RAZ 816 il il ey
[ CURSDR BLINK %% [ 1-ci —BAY 307 18118 PG T
1 _BLINK 5 . ne t-cs —BAR 1191805, o T Ld1 130 S0OIS 5.9
[ e i} HSYNT! _ o, 5V -lfmu S
~:—Nc e 4 [ J2-, P2~
|2~ ne L ne HEYNE i o
P2 i) 1- B4 T i,
v : — 2
VSYNC! ) -
1-@y =YaY 1-B4 1,‘7|
1 . ?
fenn  lem R T g
§ TRuF IuF tAd il_mp—l—'-: g :
o i o
ewe  few L F2-EM nc-l-t—( 8!
1 | N I
] Ul vF BiyF [——: 8
WRITTTT N 6
:HIJ : * 6
| CGUELg 4
I 1oy —RA2 1 v M+ 5 '
h 1-co —BA2 3 ; : 3§
ST 1 Y N:T_‘—( L
1-cé s un ; AT 1 2.0t Clk  wp 5y E:l :;' l‘z: ' [N
A6 e 46y < 3LAL | stc _ﬁr? &
7 PAL : Uk ,.:.T_.'._(
St 1 N [_ats al ouE - 3.0 —S0OIS 1 1 - t R
| S I .
AT4 i us mf 16 16H1 5| wps |8 R¢ oy T =3
E
a1z g AT P R T T L
ANt 8 1 AV 7 . 3 Us 19 e
ATl 7 18 UNDERLINE Vo[ 18 INE* 3 15 _viDEo/
1 %1 = 2 xr i
yoor I = ATY s/ 1% x2 = g %z 5 L Ne
5 13 8 _u (A 1 ':;— NC
3-03 nunm:s - AT3 I e IE an e NC
0 SR '\ ¢ SR
-Ck . | NC
: % : i AL = DISEN [
) O
\oai—GmSR ) b

l_ll

AT3

Alpha Controller Board (3 of 4)



LAYOUTS AND SCHEMATICS

[uR2

[,2x
1

v
B
|
|
]
‘i‘s ol SRESE .\ o
1
A

Al,2,L-93 HLEH
— | . 4 B2d : £ix =
i R UI12 g NC
7
1 £ > ;
A3 £AL ut3 -
£
=8 ik o+ o ¥ 7}-— nc 'I\m 'l
- ls R 43" A | e L 12K
A 1] 4—BaM 4 U6 Ly M i T Juar g e s
A 25 £-A8 ] 5 B NC L-Cc3 - i T e
< B ae SELI . & ; : S i
HLS1E ' 4 L L LPENSTR ___ .1
A 2L 22 : ¢ :% NE & af isne [ 2o & 1-£43-0
A 26 = = HC LS
S < : »!'I. 2], op L STATUSSEL [ Sias -
< P -5y <AL h W ke L 12 05 ne
Ll N o418 SELY/ 3.04
2
AZQ::“
2 .
A30 3.¢1 —LPEHINPUTI 1 .
5 )
1-ct |
2 IOW/ f w2 9 scsi
B 13 1-Ck
B |4 £ 1o8! .. 1l g | _losa: 63
(.03 —SELL 1 15 CPUMSEL] _CPUMSELI & o i
PAL 1812 :
A 12 LAB W e Lez.03 B3 MAI® ] 1 m'l.:u RDGATECC! _ , gy
AL A8 1
A 14 4-AD 1 1w OEI 3:81 Yo
16 " pEnangr 2 nEa |s TEAT/
- N s A 5 n I Gl 483 . 3 wisw |8 a0 = G 3 el
A 16 . 0 MUMIE _;.p un3
o o J_—: 2-03 —ME™ Uis SR 1-82,2-8
BN MY ’
* (-py —HEMR/ 3 v
4-B3 l‘l 4.8 MW/ k] ; \ 7S |1 ATWES ViCE 2-E3
g1*; T i . 16 "
1-03
R =
l Cae | | U3 [
DRVR P 2-02
A3 LA LT oy g LI ¥ A 1-Ch, k-BY, 4-Bk, 4-C3
-
A28 A B Fof 43 1-03, 4-84, &-C3
g 17 L MEMA! 15 File MEMAI®
ne ~ il — ne I—-a.sx,&-as

1
RESETOR LSk RESET!
6 2

4+ 2 AUE WIDERSTANOSWERTE SIND IN OHM
ALL RESISTANCE WALLES ARE B OHM

* 1 ASSY-ND.:017-004042k -E

Alpha Controller Baard (4 of 4)

A-44

1-C&,2-04,3-D4



SOPB
SOPD

[o]]
POWER

FRAME GRouno C

(

LAYOUTS AND SCHEMATICS

Flexible Disk Drive

—D 5V
Ill ) 4 Ju
iri FY _9___0 _‘J‘n P a—
0% il ue s # uie 1o sie &Dc
> et W o =
= 512 c o +DC
DS —S——t i ﬁ? e T Tl T ?1
-LVS —= D C il
s7 ) = N2 &
"
sk -3 ano G——) GND
124
-AD RD
———)
+STP 2 g-T“ - "Pew | sorc
+IDX —= J‘B
HD
2y ) 5 [ | nz-2
sense (C Ul s
ma2 ZLcas o M a7 .
S Raz == — L
GND S a E B s
J11-3 " p—ov-{ O—a=-0C" ,
GND GND A s2 Ji-
11 § " g o {) RESERVED
5V C W d5-7 \
ooo —s——{) DOD
72 ™ 58 SOPE
J241 WM oy pew 12v G—=) 12V
si2v O T T I - 12v ;
b ci8 ’ano
GND c3 ¥ cal | e
23 : - —> GND ar-1 \
a0 O ‘LC: C4 5032 o a2 -
+5V “O-‘ “3““"" e e - Sk = GND Q———-O GND
La C1 o1k Seev 13 SPINDLE M
iy *MC MC
FASTON | ' T4
A el sv & 5V
A0 188K uW

Flexible Disk Drive (1 of 8]

A-45



LAYOUTS AND SCHEMATICS

J10-1
B0 veuow ! M J152
- AS2 150 W
LED 51 . l
CR51
ANA-
J5-3 AS1 150 MW
2
INDEX SENSOR (O——SBAY &
| st
— = CRS2
i )ﬁ'?bz/
5 G PQs2
J5-4 )
FLONT LED (O——EHOWN S
J5:5 .
FPT SENSOR (—2kiE > :
o2
J5-6 0.1M *J13-2
GND (O——BLACK 2 T past
J151
a7 5 RS54 22K '
. DOD (y——VIOLET 8 s 22K )
“*SOPE , RS3 Q W -
= RED 7 %
v oy G e :

Flexible Disk Drive (2 of B]

A-46

-

SOPF

SOPE



PIHLIm

LAYOUTS AND SCHEMATICS

R

ciee c101
22K M B 2W 22M 25V B ATM 35V 1
| : = + ] D w12y
A183 A4 [, R109
a7 82K nipg ci12 82K 4
— o . ]
22M AT87 ATE8 | 0933 cro7] | o 0
ciea’ s N 47K 108K & —aTa M
TeM 4] - 7 | ou.
asy 5| uies - U181 M51970L | i
== . cies5 3
MPCASSE & TM ! ’Li_j ca| cae
(or M5218 -1 3am
Rigs  |NJM4sER) R122 g v Inoex
82K 270K l Qe
C1815 2
D ov
3
) CONTROL
R126
839 ¥W
A1 == |
19 2 ; u11;[13 1 ;:-‘1.] a|
ute2
TAT2458P
R119 3-2.2
pus IBEEEYILE T .
B g‘mﬂs e c1&3
R11T y 13M 25V
1204 A123
A113 1 12K
18K [ll T A ofe o
Ae Cila| ciea Cite  R125 R124
1w eess| cCcieo 2K 10
K 34 TM 25V
R115 12K €1 E2 =]
LM =i
R1181 2K

3-HIeeB

Flexible Disk Drive (3 of B)

A-47



LAYOUTS AND SCHEMATICS

1

s12v G E
- G
GND O—— {z
3 =
Control G {3l

e ————
i & | -

A1e8 33K
1 ] ci1e2 R106 f;
1 ! 3 75K r =
b ot Ianm c1e3 -
=== 6 0a1
.l R107 K I >
88K @
. =S
-] =i
vV C—— 22KM &
LED 101 W J —
1183E l ]
6
FPTLED] Gy I_ A188 33K Y
0e4r 'l; 7
L C107,, 0 e27x
LED 182 __|crer,, |
nose @ Aoex U]
LED

C105 33m 25V

U101
CX-10040

a-10M
asv

-
=2

P

CIRL]
33
CiﬂBIC‘IGSICT!QI C11l|

=1 5] 1) (3] [5]

Flexible Disk Drive [4 of B)

A-48

———————
'
1
-y 1L A2
=T T
1 Al
|1 T
m) 1 B2
— Y
— 181
7] ¥
— ]
16 A3 Lanma l Ans L A1t '
|— 0 | S
E‘_
@
-
3
@



LAYOUTS AND SCHEMATICS

+12V
3-22M 16V =i
cies
CR1@1 R111
HZ5C ! Toox o ] -
{or MT25.1, ] ; 81° Uiey T2 —
HT25.1) 9] Tar2s9 |6
- > R
* b R 2 TR104 1o 1oM3sE2P) 1 ?
: 5
1.6K R103
cio8 :;3.1 f c10 470
cie2 ! ] — g
- 1" ‘4 THS 1234 J
2.001M 12 3 v 4 Ly Sron
: 25V 3 22M
g R116 ; 13 2 . 18V
2 15K 1o 5e—a __ 11[10) R106 2 % U ee——
1 — —1 54
€48 (or C536, : U102 9 a 1 €03 OV
C1815, C2328) TAG142P (KC350IP) R113 THS 103A R
c1e9 L) 8 102 EPT
Q101 3 T E 228K 128
p :!'—'W\-“ LED
ooy |osiz  R110 e L vee—— | o ®@”
. 22K OHy1e1 ddvia P 1103€
:::4;3 L 53M 0.e01M RitS il R101 Eo ‘
N C110 T 2sv il [ 14K TR LED102 INDEX
0.022M cio7 1803E LED
25v
cil R118 ci1a cuz 106 Ri4 0z 'GND
0.22M 82K 33P K WPK Euu 108K 53 CONTR(
25V

Flexible Diek Drive (5 of 8]}

A-49



LAYOUTS AND SCHEMATICS

1
iy CR101 5
I 22K = O CONTROL
13353 (OR 133282, 133205,D3442)
R107 |33k
A1 20KM e
I e.2w /O l ‘ O\
Cie3| = R105
| C | A 51K e U102 . 13
R1@3 6 15 4 13 12 11 10 ] MS51721L
-
:) U101 mMs172ep L % g4 5 & 7 LI L U
] Rig4 BAAA 1
5 1 2 2 4 5 6 7 8 R114 = ToiTI D a1zv
! J- 1 3 s R117 a3m .
+ 1 - - 168V
® s c1e8 —0 5V
T c102 == %13 0.47M 1+ ‘L——°
!.':.‘lg:h|| 0856 I s c110 R118 LED ,p;:T .
= = = = R115 L R113] R112 2.2M 111::115
a3 L| E101 330 330 Ri1R2
N | ——va——4 i 120
R111 R110 Cl?ﬁ c‘nais 8.15M R116 10 sl L c109 LED
24K ok T 330 2.2M 1'?E ) INDEX
VERSION | R183 | Rie4 i HIBOAH [CLe2 1100 LED
= c1e7 R108 R101 2
0 -18 [ 15K F | 11K o B % | 109 “AA- D GND
-50 100K 3%{ B2K 3% 47K 47K 0751W -
VERSION TABLE

NOTE: RESISTORS ARE %W, UNLESS OTHERWISE SPECIFIED.

Flexible Disk Drive (6 of 8)

A-50



LAYOUTS AND SCHEMATICS

o

r -
e m——— T | S=——
) [HEAD CARRIAGE ASS'Y | ! 121y e ————e—— e a
M A/WSTART | | | =5 110 1
** RESERVED 2 2 FRANEINISH 1) ! | 3 1 6 !
** INUSE /HEAD LOAD | 4 2 FEBMON : SIDE® ! | «[FD 13 !
** DRIVE SELECT 3 6 10 | Frase t s I PCBA ! '
INDEX / SECTOR 8| pcBA 8 ' SHIELT g i | MFOCONTROL | g|FM | ; *PCBAVFOOPT |
DRIVE SELECT @ 10| wFD CONTROL | 4 i I 15532001-xx = z 1 15532010-xx
DRIVE SELECT 1 12 | yss30001.XX |11 FOWSTART | o~y | : (7] T T :
DRIVE SELECT 2 14 s [BWENISH T T A~A ] sipey ! ilsen [INDEX SENSOR! |
MOTOR ON 16 "COMMON T beas | I ND| [ FRONT L . H
DIRECTION SELECT |18 9 AR | ! 2IGND]| [FRT SENSOR | (
STEP 20 7 ! ' 3 GND 1 2 !
SHIELD IR | 1 5V 9 {
WRITE DATA 22 3 e e h ! L4 ['DOD - (
WRITE GATE 24 =¥ -=== 5 e e e = o 4 3 H
TRACK 00 26 5 < 4 |
WRITE PROTECT 28 T Lsv - - - N e e -
READ DATA 30 INDEXSENSOR | t,  [v19]  pF=——=s-====-= y —————ee e
T 3 2 *1/1 FRONT 1 4 OR2 I"-ND SENSOR ASS'Y
__ SIDE ONE SELEC 32 5 [ FRONTLED 13 ecBa _ GETEl ABENT i 4t D SENS
READY 3: s |ERT SENSOR '4  FRONT OPT = - 3 GND2i [ $
1 . ———— (o ————————— - a e
1 6 ?;&:?D :5  15531990-xx  [J13 Y\ 'DOOR LOCK| ;"DOOR CLOSE 1 GND AT
SIGNAL GND (822 NOS.) | 33 7 b= 16 1 1 SOLENOID ! | SWITCH ¢ 5V 4)1500 %W &
g |12V M 2 ASSY__ 1L __assY iyl
S e e - ——a e e e - - - o - - et - e - - o -—-— S ew G w— e—
I H
(Ta] Fe———————————— -
_!_ 1 | BBY : *HEAD LOAD !
2 [ PWR : SOLENOID ASS'Y
J2 : PR ey et -
+12v 1 —_—_— T T T T T |
GND | 2 5 [-2EN : 4 TRACKeo |
ano | 3 s [GND i @” fssnsoa ASS'Y |
+ — I e i
- R R —— =
! ; | BHASE A i 1
| PHASE B ' STEPPING |
2 L XL wil
I T
| > [eriasea ~]| MOTOR AssY |
| 4 J&mﬁi_____r__ |
I 5 [ COMA : :
| 6 COM B i |
: - B e 4
FRAME GROUND | 7] 12v T DD MOTOR |
{FASTEN;AB} : ; GND ' PCBA Ass“ro :
H MC i_|ob MOTOR| <=> |
I 1 f &Y 7| SERVO !
. ;
FRAME - e e L Lt -
) U N e
| B 5y TTBOUWT T Uoigk
| 1 = AN— {
| 5 | GND L szgsoa !
g ASSY 1
| e ——r S
b e e e e = 4 gy i g -

Flexible Disk Drive (7 of 8]}

4-51



LAYOUTS AND SCHEMATICS

[ T R21
GND sV J1-8
AAT AAT RAR C¥,, « RA19 INDEX
2 390 e ~/ 5V 1126
CAA o
: L .""?“. “:;2:‘, 7 o . ~/ D TRACK BB
R/W START et g ,—onwl R1R 3 Nn-29
' : ]
i .I:::":_'] progs I o2 6 i g W_]F"—" W s | ur|) 3—-u§uwm'rs PROTECT
R/W FINISH — & {g — GND AWM W
SIDEO @ Lt H AAT 22K e TP A7 I —» -RD JQ.HEAE DATA
810 = 6 ke  R20 RAJ
HEAD COMMON *c::' oM C1 ww W T O ReADY
J5-8 - 7
ERASE O T MIEV . 22x GND | R G
84
SHIELD (Q—DGnD ?24[2 21 21120 vaf v f::é
a2 CRAB T K lcie 2$5c888¢8¢% 5
L FEmT=Y 75K - el g z =z z -
- AW START Cr o Rar) 22p @ ; PWR | Heap LoaD
4 TR
i . : Aaz| |3 7358-XX -ju‘ ) TCm 942 SOLENOID
RIW FINISH Cr 2GSy r==-=1 o 75K ) < o 0% 3 - i Ty O DAY
L Caz 722 105003 R25988%x¢ ¢ o o LAY
s,:gié T W E"? 16w LR l_[_ls U EEE IEE i s —Q PWR
COMMON CRA3 s 1 o C24 P2 s anDa—() GND TRACK 00
L AAS 15 | G - AAS — 1
ERASE Aaxa € €21 o227 A 1oRG] pie aend T G Q21 ; a2 ol ———) SEN SENSOR
T W 4 P L PP 68 "
SHIELD ! 5 WS ] TP9 k. RAJ & 30K AAZ 247K
v SHIEL 1 SGND v 1 om oA A 12 .
L1 e m—m sl 7 INDEX
SIDE ONE SELECTCR R 4 AAA) s SENSOR
.22 2o ——I——7) FPT SNESOR
WRITE DATA (o' 5 y i FOBB
_b FRONT OPT
IN USE G — Va2 RGN | [i i
U - ] - 54
/HEAD LOAD , g T-osr' 7 3 GNp _JED:-L——:) FRONT LED
A J5-6
MOTOR ON 05\:\:‘, -0 D"-Dﬂ_.: 7 IFER al ansazx “N—0) GND
ax -0 G R o B2 12v 1
110 L0 cb cogEwelIrE =33 i T RAS 2 2K 03
DRIVE SELECTO (- S B 50D 65
Jmiz a| vz H E,—“) aox Pu DPA£2] COM A
DRIVE SELECT1 o d{l c o7 128 033 T wasv
DRIVE SELECT2 (- a3 -0 Gyt gad - o Tumy | BB e
DRIVE SELECT 3 "C> s T R Pa il o ¥Ry e STEPPING
3 G AT UE 192200 7o 2 Jus TEn D PHA [ MOTOR
DIRECTIONIN "C— BV L®L-’ . Py |2 Py
3120 47K 1 RAS 2 2% 051_?
STEP C PHA i
5058 Zeeo 3z 2 - osobs
2 SEgEsEdNB s Ey PND
WRITE GATE U3
romr 2 T T A I B
i P ——4@%13 — 5V o s F cs
¥ Y A ik e=-nc .p0h0 047 [YETTY
5y ¥ il WIS |5 AAZ | ATd | AREATR
I o 1] = GNDQ ¥¥Yig VY ¥ Tl 7 } —5GND
sop a{ GND O~2 Gnog—2] 058 . ?4
s uf, us =0
> GND,|  Us
c s |6 |
] &
- —D +DSK 0T

A-52

Flexible Disk Drive (8 of B)



Flexible Digk Drive 1.2 MB

LAYOUTS AND SCHEMATICS

i
7wy START 37 Ce T |.Ig
Wy rimie 2C e lew
siot @ - AV . T T
wap (X} > utl t Jem )
40— 3% ue MLyl i ey | sl ux e
106 o lyg oY e—FaE e
T NITE] g?- ’s 'll‘l ::n ul t1e 1% oh fus L
Cwv oAt 131G &3] tnEapilag (e T e i {*\-T-DI.N'
vy imE 30 » %5 = . ] [=TE.1} r't‘] ———"—an“ LI e -
T 5L 3 st et 113 A - ! — ] pr—01 DY
Ao £ 1 1 c T Y i enas d bt
( X=] : ‘:J- ey ITIRIL] [{1TR S osv——:." =] T
SHILLD 3 O—+—p DV N o . o o tum'ul ° 1 1 L—“-', caze g: :;:!1'
~ 1C- * gez - s et e ¢ TO .'m__ml W iy 5
L 13 =88 ::aa; 1 | =3V ; EN T
* - o M o 1L il o S8 or 3
19 b L an
I - T e A ™
Dk Tas 29tr
ov *‘f"“" Toca 7] sy < D1 sy 5
" ot rar
en L Loyt O e = D3 impex srasor
L1 =d |'| I'l e 54 FEol LID
- 0 T o=z 3% Fr1 sgasor
1 4
15] sy y == ——0 Ov /
o - =T s
or¥ | LTI I = 2l-4- 1swR )
L1 b s
" ‘l,m’l ye bt E o 1=25. —0r o
—PIHH n“1 e D3 SEup.cisi
I T 12y
) un b
1.1t
“=x westeved {J_"
IX |wuif/mia0 LOAD Y TAIE 1,01 24 §
= oeive SCuLer ) = D TR T
IsctIssLeTen el | ?? e T
pRIVE SILLST 8 sves L1 10 O ! LINAN 2433 10vea0
] H 47 mp (LAY %
pRIYE SCLLET 1 e er..p“
1 13 —— 1o 1.3 98
BRIYE: HLLS3 2 [l [N :r| : ¥ it 1 ; I_u" :; 1 L' N o) A :
hgoe. e 18 C— [ 9: : | : [ T me p Ta ¥} < s o
RARLERRO, BELICT Ly o=y | : P sl ) ) Ji ) [N -;hm o [ 15| Y7 [z o L
stee 20 G — T = gy v3 n» j = e 52 emist
¥oITL DATL 120 — : ; : | | . . AL = =T D3 eeast i
™ garg 14 G . L L Da pun I,
Tesct 00 "o i) | | 7 o w A8 v' e
e 110 PrOILEY 1 : : : | — T ov 1Y G——31 am %
L] ¥ ¥
MAD DAt 0 C | @ I 3 - s = A ov D2 o
3100 omp SELICT J7¢ ) - r. gEr BT s dmork 33w
= eaer 20 00— l . et — 3 B | 3uw o< Sa 3
sisasL msp ) . f J 2 o T . — [ T 33 WO o= #
(000 wOs. ) 3 E 17 tmrl sow i ETEET
. . | | L=
¢ =1 . ] » == Y
19Q 1 T L] ov 1 11 ov %"‘ M e OF
v = oy Tav — i
or 1 3 y- , L w " v
FIRT) (e i S ov
=% [N 7 i
3% falslals .,[‘ 7 B 1t m \ T\ P/ 15532060-XX
2 = [ o\ AL
) Y
[} §_§¥-’|' LITRTT ; %m e
PRSI IE AN 11;1-—-' -
A ]
x gy e
74L398

IX R0 LD
(L AL ]

(=" "1
00 0ot

=T

TXFCH

by stmows
ioooe cLest avi

g

REV.E



LAYOUTS AND SCHEMATICS

Fixed Disk Drive

5y *PHASE A-
T77 -PHASE A+
:7 +PHASE B-
Tan 5 W o \/ -PHASE 8-
[ IGG, = FE? 180 W SN
RGE I W AN
sy e Tz TTAL 0 1 ik HIE 318 W 5%
*5Y) ! CHE i
::‘ ™! a A FET 75 WIS @5 TR
i i ﬁ‘ L7 Tl B 5 . —
«STEP r— 9 " = - =F 3 CED
+OUTPUT ENABLE _d?ﬂ az a:-“‘ (o= :"v‘ e iﬁ The oW
N 2 Mear  poaft N .
*DIRECTION IN o o 4 :g: T rary “‘:"T — d)'""'ﬁ
- L = > DY
5A _.\:3,,._;_11 pozp o ;T R T A —
S 48 I inbicy Az 518w o
LIFE
resig 58 :ﬂmr
T =i 8 .0 e 5:5. T AR | @ rens
pe? [me ﬂ—_—_
= TRISTATE NeC 38 A3 13 &r (4 ey i e 2 T
] o LE HT] S18 w55
it LN
[P T
e 1
:gf 2 —® 1e1e
r_———_— s emEm==n
sV parjil 1
P8k |
'.':' o 7 '
v s o7 + \
} "4 sfgsl . :
e e .
ALy e P t ]
R T (L I ] oo 23] -’ :
3 4 - T“'—!’-u-w ' ]
1" 6D | 5C !
= e C58 A ~ 1 |
o A7 L L 'ﬂm = ‘_qm onp2 : 'J.nm D.L“_ |
v—- A 3% ¥ Fl ]| i A
b A SR ‘_‘f-‘" G.I. o 3o o T _?‘nnn = |
o, 4 | o7 orpe—J 7 02 C 07 |
1303 [} el (T [} e [T ] ADD Dbt
AM R T or of T oo oo ]
1 ) a) 15 14 (L]
s D6 o6 O DE (4 — ]
oo &C i ooy 7 T R [T X
1% [l [] F e i
L £ [F) ey [T TR Wbt [ !
— 03 o3 fos o o |
-DC UNSAFE A &1"* ot — — I
*WRITE FAULT 3 ¢ oe o8 i |
i oy i v :
| 5V T
02 —4 .
[l - ]
= | OOy i |
—— <RIWR
ot v W-MDYOE ON
v ] [ s
1 —
v’.__ ‘_']; qi__m]_rvv" — - 12VA Sl Yok ﬂ _SEEK COMPLETE
c2e "TCis wn K 33
T4 22 ' - i AT -5y i I._:-READV
7 mn =0 -TRACK 860
Lok 537 3 Lok ®ru o s [ Aot L2_ .WRITE FAULT
w22l T TcpasTe " 9
v GNE SE 2 " ~ -INDEX
Vg T ‘.L 5§ 17c ' ~READY
Y oopensiy | L AId 0y W +SEEK COMPLETE
STIEEV T M "“—! )
v 151619328 - 2'C
wlt  E el

|

Fixed Disk Drive (1 of 2)

A-54



LAYOUTS AND SCHEMATICS

=1
bt 1]

| ¢

-WRITE GATE
7!
_L'
=}
]
| %
-HDSEL 2* =
-HDSEL 2" -
-HDSEL 2¢ —
-STEP ¥
-DIRECTION
AP1Z
| 62 628
mrizl
! 7y
+*WRITE 11
DATA
-WRITE
DATA w
*READY -
+SEEK COMP.

A ACTI)

—JD“ "HEAD BELECT
1
&G T AT

STIHIWE _SHLELT

-DC UNSAFE

+— +0UT ENABLE

+WRITE FAULT

'
“6H n2e “5v Japad
In o API23 e 332K )

+RIWR X : __l_- ARl

Fixed Disk Drive (2 of 2)

A-56

5 3 1
7 -DRIVE SELECT
v !? =ACTIVITY LED
A2y
L1

—————Z557 +ACTWITY LED



LAYOUTS AND SCHEMATICS

Nonochrome CRT

roRiToNTAL vDED | w45 | s |

fe = 708 Ky L
MORITONTAL DRIVE Hu.l.uii | :E:’
—hoye 1
1,008 mS 15l mS | N
[ ¥
veRncaL wioeo || L Ehd
fo3RT M L vgoems |
] :
VERTICAL CRME | | U . -
! “-E’_"‘; - il = BIE 10
- -3 wl | ma|
— o " o
b 1 I i
DEFLECTION 'BOARD =
A ]
- .—- ::v
ﬁ L
- (11 i: - .:‘“ r-l_—.—-‘ /1.&,1.
= i PO H AN
£ 4 Sl N i :ﬂ: i v-T R E’:E
e 01 ET.:- | "
anone |2 TR e 1)
- m JAI ¥ 5
»ijr prs - Ellz mﬂ l :ll . | as M ELF ?I%
- o el 1 = |
[11] 1) L,I o an ™
i 1 » R [ | o 3 i vy
r i l i rFocus
3 i |E |-!|l " ::"* o
+ s o k577 Y] l
HI 1y . el
iII g#; \ T + (]
.m- | ] _J
}
"ife
HORITONTAL
DAIVE
o] s
2o00s eowts 2 | o] v
o[ v o) TAPACITgRS Einioet
PE cooe || oo P _-.%] =T AT [P, e -
LoR, an am [ ] w e | ) =3
LINEARITY :::: :\; . :::: oo mat | ovwy | pwe praere| | A | HE [ AF| =] 0
CEFLECTION YRE 248 - | o e, - Lo B el == [4F [4F [9F g
ek AERENERESR
1 o0 am- ]
L] I."U m .
0|

A-56
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Monochrome Power Supply
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Calor Power Supply
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External Monochrome Monitor Controller
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Videotex Switchboard
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Wiring Diagram Videotex
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