
Detailed Circuit
Troubtes hootin S / Analys is

Chapter 5 covers the detai led troubleshooting
analysis associated with the IBM PC. The
chapter is divided into five parts as follows:

1. Start-up problems

2. Run problems

3. Display problems

4. Keyboard problems

5. Other I/O problems

Each malfunction in the computer can be
associated with one of these areas. A key pro-
blem page index covering each of these f ive
general areas is included to provide both classical
and f lowchart troubleshooting support. Using
the index, you can quickly locate a part icular
problem area for analysis.

Part I covers the symptoms that can occur
during initial power-up including no power and
no disk boot-up operation. Each PC comes with a
buil t- in diagnostic test program and most
technicians have a diagnostic disk to use with the
built-in diagnostics. It's possible to get a system
error number printed on the screen during start-
up that helps locahze a malfunction to a
particular part of the machine. Error codes were
described in Chapter 4.

Part2 discusses the fai lure symptoms that
can occur after init ial boot-up, during system
operation. These malfunctions include faulty
disk read/write operation, bad memory, and
program lock-up.

Part 3 addresses difficulties associated with
the display portion of the computer. This section
includes no display, no text mode, no high
resolution or no low resolution, video synch-
ronization failures, character faults, bad graphics,
and other problems.

Keyboard problems are detailed in Part 4.
This section covers such faults as single and
multiple key operation failures, and unwanted
repeat action.

Part 5 encompasses other input and output
problems, including speaker faults, cassette I/O
failures, and light pen malfunctions.

Each part is subdivided into unique failures
and provides symptom and repair action or page
reference for each circumstance. This data is
followed with classical and step-by-step flowchart
troubleshooting instructions. Where appropriate,
COMPUTERFACTS pages are referenced (for
example, CF page 2). Occasionally, in the clas-
sical troubleshooting description, a statement is
made directing the reader to "check to specs" a
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196 Chapter 5

particular part. This means that all the IC input
and output pins should be monitored to deter-
mine if the correct signals are present on all pins.
Sometimes, a flip-flop is being tested. Then, the
clock and any preset/preclear inputs should be
evaluated with the normal input and output pins.

As you use this manual, you will discover
many useful hints for both troubleshooting and
repair. Be especially alert to the cautions since
further system degradation can occur if you do
not follow those procedures exactly as listed.

Before continuing, make sure you've read
Chapter 4 and understand the prel iminary
checks that can be made before dealing with
detailed analysis. Few things are as humbling as
disassembling a system for troubleshooting and
repair, and then discovering that the problem was
caused by a bad cable between the IBM system
unit and the monitor.

This chapter will not directly discuss mal-
functions of components l ike resistors and
capacitors because catastrophic failures of these
passive devices are usually quite visible during

examination of the system board and peripheral
cards. Ifyou feel that a resistor or capacitor has
failed, check the component resistance with an
ohmmeter. The resistor value should closely
approximate that of the code printed on the part
(and as listed in the schematic), and the capacitor
should not register a short. Most capacitor
failures are obvious because caps usually blow
apart or char in the circuit. A preliminary check
statement referring to "visually examining" a
board or card means look for charred, hot, or
physically broken parts.

To complement the COMPUTERFACTS
component layout photos, the following board
layouts will aid in quickly locating possible bad
ICs. Figure 5-1 is an IC layout diagram for the
IBM PC system board. Figure 5-2 is an IC layout
for the color/graphics adapter, and Figure 5-3
shows the board layout of the monochrome
display/printer adapter. Figure 5-4 is an IC
layout diagram for the disk drive adapter card,
and Fig. 5-5 shows the IC layout for the disk
drive analog card.
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Fig. 5-1. IC layout for IBM PC system board.
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Fig.5-2. IC layout diagram for color/graphics adapter card.

Note: The following troubleshooting techniques
may require soldering, be sure you are proficient
at this process before you proceed.

Caut ion: Opening the IBM PC system uni t
may void its warranty.

3. Display Problems

(Monochrome monitor and adapter)
No display
No horizontal synchronization
No vertical synchronization . .
No low res or high res display.
Bad characters . .

(Color/Graphics monitor adapter)

212
213
215
2t5
215

TROUBLESHOOTI NG CONTENTS

1. Start-Up Problems

Won't boot, no fan, screen blank
Won't boot, fan works, screen blank . . . . .
Won't boot, both drivelights on . . . . . . . .

2. Run Problems

Can't read from one drive.
Can't read from either drive .
Can't write to one drive
Can't write to either drive .
Can't access either drive.

No drive access lights.
No drive motor energized.

Drive destroys data on write-
protected disk. .

Computer locks up, no re-
sponse from keyboard. . .

Power turns off after running
for a while

No display. 216
No horizontal synchronization 2I7
No vertical synchronization . . 2I9
No text, graphics works 220
No graphics, text works 221
Bad characters . 221
Bad or no color (image correct) 226
Cursor missing or not blinking. 227

Keyboard Problems

Keyboard won't respond at all or
wrong character is produced 228

Bad key action-some or
one key won't work . 230

Unwanted key repeat action 230

Other I/O Problems

Cassette<an't write data to tape .
Cassette<an't load data from tape . . . . . .
Light pen won't work.

231
236
236

r99
r99
200

202
206
206
207
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209

210
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Printer won't print . 236
Printer locks up or prints garbage . . 237
Speaker won't work. n7

Fig. 5-3. IC layout for the
monochrome display/printer adapter.

1. IBM PC START.UP PROBLEMS

Four types of error-indications can occur during
the initialization or start-up process: beep indi-
cators from the built-in speaker, system error
code displays, I/O error code displays, and other
error displays. The l ist ing of these codes was
covered in Chapter 4. Refer to Chapter 4 if an
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Fig.5-5. IC layout for disk drive analog card.

error indication occurs. These indications help in
isolat ing a fai lure to a module, subunit ,  or
peripheral.

Note: I f  the system won' t  boot,  the IBM PC
DOS manual suggests you reread the manual.
You can probably deduce a particular problem
faster by noting the conditions of the machine at
the time of "failure" and following the
troubleshooting steps outlined in this chapter.

Many things can cause the computer to boot
improperly or not to boot at all: wrong diskette
in the drive, no operating system on the diskette,
cables loose, adapter card not fully seated, disk
drive failure, memory chip bad, no clock pulses,
or even a forgotten unplugged power cord.

Select the subcategory that best describes
the symptoms and turn to the appropriate page
for troubleshooting.

Problem: Won't Boot,
No Fan, Screen Blank

Symptom Described

When the oNTonn switch is rocked to the oN posi-
t ion, nothing happens. No fan sound can be
heard.

Preliminary Checks

L. Check that the external power cable is
plugged into the system unit and into a wall
socket.

2. Check that the fuse (F1) in the power
supply is good.

3. Check the power supply cables to ensure
that they are properly seated on the system
board (P8, P9).

4. Refer to appropriate section in Chapter 4.

Classical Approach

(Figs. 2-1,2-2, and CF pages 3, 8, 9, 52, and 53
apply) Remove all the peripherals including the
disk drive adapter cards. Power up and note if
the fan energizes. If it does, turn off the system
and plug each peripheral in one at a t ime,
powering up and testing each t ime to see if  a
failure on one of the adapter cards is causing the
system to malfunction. When failure occurs, the
last card plugged in is bad. Check for shorts
between power and ground on the failed board.

If the fan does not turn on after al l  peri-
pherals are removed, power-down, unplug P8 and
P9, and check the voltages in the connectors on
the cable from the power supply. I f  proper
power is present on the cable pins, turn off the
machine and replug P8 and P9 into the system
board. Turn power back on and check pin 1 of
P8 for +5 volts. If the logic high is not present,
go to (2) in f lowchart 5-1. I f  a logic high is
present, check for a short on the system board
between power and ground.

If the proper voltages are not present on
the cable pins of P8 and P9 when the cables are
disconnected from the system board, go to
flowchart 5-2. (Also see flowcharts 5-3 and 5-4.)

Problem: Won't Boot, Fan
Works, Screen Blank

Symptom Described

No cursor, no screen display, no keyboard re-
sponse, but can hear fan running in power supply.
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Preliminary Checks

1. Check cables for proper mating.

2. Clean all edge connectors on adapter cards.
3. Reseat the CPU chip (U3).

4. Visually inspect the system board.

5. Refer to appropriate section in Chapter 4.

Cfassical Approach (Figs. 2-5, 2-6,
and CF pages 2,4,and 59 apply)

Remove all peripherals except keyboard, monitor
with adapter card. Power-up. Does system boot
to ROM BASIC? If it does, turn machine off,
and reinstall one adapter card at a time, testing
after each installation. When the system fails to
boot to ROM BASIC, the last card installed is
bad.

If the system doesn't boot to ROM BASIC
with al l  peripheral cards except keyboard and
monitor adapter cards instal led, check for
approximately 14.318 MFIz signal on pins 16 and
17 of U11. If  the signal is not present, replace
crystal Xl. I f  the signal is present, check for a
4.7727 MHz signal on pin 8 of Ul1. I f  i t  is not
present, check Ul1to specs and replace if  bad.
If it is present, replace ROM U33 and retest. If
the system still fails, check CPU U3, U46, and
U6 to specs. Replace if  bad. Should this not
correct the problem, refer to section "Computer
Locks Up, No Keyboard Response" and flowchart
5-5.

Problem: Won't Boot,
Both Drive Lights On

Symptom Described

When system is turned on, drives A and B access
indicators light and remain on.

Preliminary Checks (Figs.
2-98 and 2-101apply)

1. Check that all drive cables are installed
correctly.

2. Clean all board header connections, espe-
cially on the disk drive adapter card.

Flowchart 5-1.

3. Check that resistor pack at 2F on drive
analog card is set for correct drive.

4. Visually inspect the system board, disk drive
adapter card, and disk drive analog card.

5. Refer to appropriate section in Chapter 4.

Unplug the cable
lrom P1 and P2 on
lhe system board.
Check the voltages
on P8 and P9 in the
power suppry.

Go to flow-
chart  for  which
ever voltage
is bad
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and P2 on
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' insAi l t
Remov(
per iphe

al l
a ls

Volta
(aoapre
disk dr i

'caros,
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Flowchart 5-1.
"cont."

Vo l tages ?.

Remove power
and meter for  a
short  between
grouno ano
power of  P8/P9

Reconnect one per ipheral  at
a t ime, checking the vol tages
of P8 and Pg .  When the vol tage
disappears the last  per ipheral
plugged in is bad Check the
board for power shorts to
ground Return to fu l l  service

-NOTE
Remember to remove
power before unplugging
or plugging in
per ipheral  cards.

Check for 15 V
at cathode
of CR9
(CF-page 52) (CF-page 52)

Replace CR9
and retest

Check B+
adjustmenl
( t ig 2-2)
(See Chap 4 )

Go to,  { low-
chart  for  "no

wo rk"

Check lC4, lCS, and
lC6 to manufacturer 's
qna^i f i^r l i^nc

(CF-pages 8,  52)

(CF-pages 8,  53)

Look for open
etch or broken
cable

Classical Approach (Figs.
2-e8 and 2-lo2appfyj 2. IBM PC RUN PROBLEMS

Replace U16 on disk drive adapter card and This section covers those problems you might

retlst. I f  this doesn,t correct pr;blem, replace encounter while your system is running. For

u17 and retest. (see flowchaft j-6.) example, you attempt to do something and get a
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No vol tages
work

Check that wal l
socket has
proper vol tage

Check fuse (F1)
on the AC input
ooaro
(f is 2-1)

Look for open
etch or
broken cable
l f  st i l l  bad
then replace
input board
and retest  Be
very careful :
HIGH VOLTAGE

Check for
proper vot lage
at cathode CR1

(CF-page 8)

Check for a s ignal
at  J3 pin 1 and J3
prn 4
(CF-page 8)

Check for

pin 15 of  lC1
(CF-page 53)

Check for
signal  at  TP6
(CF page 53)

Check lC2 and
lC4 to specs and
replace r f  bad

Check Q2 to
specs ano
replace i f  bad

Check T1 to

replace i f  bad

Check for
signal  at  the
output of  Q2
(CF-page 52)

Check lCl  and
lC3 to specs and
ranlA.a i l  ha. l

CheckQ1, CR5,
and T1 lor  proper
operat ion and
ra^lr .a; f  h. . l

Check for
signal  at
output of  Ql
(CF-page 52)

Check the signal
at  CRg, CRl0,  and
CR1 1 anode

Flowchart 5-2.

response entirely different from what you
expected. The following three sections will cover
broad malfunctions such as display failure,
keyboard fai lure, and input/output fai lures
(although these rnay also occur during the time
you start up your system).

Problem: Can't Read From One Drive

Symptom Described

An error display occurs or the drive spins, con-
tinuously trying to load data from the disk into
the system board.
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Check for
5VatTPg

Look for open
etch or broken
cable

Check that CR10
and L1 are
operat ing proper ly.
Replace if bad

No +12 V

Check for
+5 V at TP8

Go to f low
chart
"No +5 V"

Look for open
etch or short
Also check for
bad cable

Check TP1 0
lor +12 V

Check 05, Q6,
07, and CRg
ro specs
Replace i f  bad

Flowchart 5-3.

Preliminary Checks

1. Check cables for continuity and proper
mating.

2. Try another known good program disk.

3. Shift  the bad drive to posit ion A (i f  not
already installed as drive A).

4. Check for disk spinning action during disk
read sequence. If no drive motor activation
is observed, go to flowchart 5-8.

5. With system turned off,  move drive head
towards center of disk. Turn system on and
note if head moves to track 00. If it doesn't,
go to flowchart 5-9.

Flowchart 5-4.

6. Conduct the fol lowing adjustments and
checks (see Chapter 4).

A. Speed adjustment
B. Track 00 adjustment
C. Track 00 stop adjustment
D. Radial head alignment
E. Index sensor adjustment
F. Azimuth check

7. Check that E1 on analog card is properly
jumpered.

8. Clean the drive read/write heads (see
Chapter 4).

Classical Approach (Figs. 2-98
through 2-102and CF page2apply)

A drive that will not read is one of the most com-
mon failures. Be alert for the clues. Conduct all
the preliminary service checks. The flowchart for
this problem fol lows this classical approach to
solving the drive won't read problem. (Also see
flowcharts 5-7 and 5-10.)

Look for open
etch or bad
cable

Check for
-  5 vol ts on
TP9

Look for
open etcn

Check for
-  5 vol ts on
pin 3 of  lC7

Go to f low-
chart
"No -  12V"

Check tor
-  12 vol ls on
pin 2 of  lC7

Check lC7 to
specs and
replace i f  bad

Check CB 1 1
to specs and
replace i f  bad

Look for open
or shorted etch
Also check cable
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Check
vo l tag es
at P1, P2

BAD
Go to section
"system won't
boot, no fan
nothing on screen"

GOOD

Disconnect al l
per ipherals except
keyboard and
monitor.  Retesl

'Plug in one per ipheral
at  a l ime. Retest  at ter
each, When system fai ls
last  per ipheral  p lugged
in is bad.

BAD

Check for a high
on pin 11 of  u11
(system board)

BAD
Go to sect ion
"system won"t  boot,
no fan, nothing works"
f lowchart  "(2)"

GOOD

Check for s ignal
pulsing at pins
'1 6,  17 of  U11
(t ig 2-6)

BAD
Check crystal
to specs and
replace j f  bad
(cF-4)

GOOD

Check for

^r2.3863 
MHz

at pin 2 of  Ul1
(cF-4)

BAD

Replace U11
and retest

.NOTE

Remember
remove po
before plul
and unplu(
cards.

Check BAD

at pin 1 of U11

Check f(
BAD

at pin 8 )f  U11

(1)

(1)

Check pin 5
of U1I for
pu rses

BAD

Replace U11
and retest

GOOD

Check lor
BAD

prn 1 ot U11

GOOD

Check I
N4 7721
at the
f  o l lowir
locat ior

pin 19 o
pin '13 c
pin 9 of
pin 2 of

or
'MHz

IF ANY
BAD

Look fr
open (

betwe€

)r an
)tcn
n prn

'u3,  u4
f  u15
u99
Ub

of Ul1
point
s ign al

ano
no

BAICheck ) in 9

N2 3863 MHz

GOOD

Check for a
+5 V at  p in
40 of  U3

BAD
Look for
open power
etch to u3

GOOD

Using a scope
check that reset
l ine pulses when
power is appl ied
(pin 21 of U3)

BAD Replace U 1 1
and retest

GOOD

(2)

ember to
)ve power
re pruggrng
unplugging

Flowchart 5-5.
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Flowchart 5-5. "cottt."

Check interrupt
circui t ry for
INT sluck on
high

Check for low
or pulses at
pin 18 of  U3
(CF-page 2)

Check for a
high on prn 2
of U97

Check for a
low on pin 17
of U3
(C F-pase2)

Check U97 10

replace i f  bad

Check U3 to

replace i f  bad

Check U46 to
specs ano
replace i f  bad
(CF-page 59)

Check for a
low or pulses
on U33 pin 20
(CF-page 59)

Check U33 to
spec ano
replace i f  bad

Check U15 and
Ul6 to specs
and replace i t
Dao
(CF-page 59)

Check U6 to
^^^^^ ^^n

replace i f  bad
(CF-page 4)

Go to sect ion
"compuler locks
up, no response
from keyboard"

Check for a
low on pinl
of  U97

Check U97 to

replace i f  bad

Go to sect ion
"computer
locKs up, no
response trom
keyboard "  Subf low
"NMl stuck high "



206 Chapter 5

Problem: Gan't Read From Either Drive

Symptom Described

During the power-up sequence, the system goes
into ROM BASIC. When trying to load from
either drive, an error message occurs.

Prel iminary Checks

1. Check that all cables are properly connec-
ted and have continuity.

2. Clean edge connector on disk drive adapt-
er card.

3. Refer to appropriate section in Chapter 4.

Classical Approach (Figs. 2-98 through
2-104 and CF pages 5,9,20, and 21 appty)

During a read sequence, note if the drive access
light comes on. If it doesn't, go to section ,,Can't
access either drive. No drive access lights. No
drive motor energized." If the drive access light
comes on during a read operation, check that the
motor is rotating the spindle shaft. I f  i t  isn't ,
check for +12 volts on TP10 in the power supply.
If  no + 12 volts is measured at TP10, go to the
section " 'Won't boot, no fan, screen blank." I f
+ 12 volts is present at TP10, check U16 and U17
to specs. (See flowchart 5-11.)

If the motor spins properly, write and run
the following program:

10 DEF SEG:O
20 DEF USR:4OOOO
30 FOR X:40000 TO 40007
40 READ Y
50 POKE X,Y
60 NEXT X
70 A :  USR(O)
80 DATA 17 6 ,37 ,  196 ,  242 ,3 ,239 ,235 ,253

Check for a signal on pin 8 of U18 (CF
page 4). If no signal is present, check for an open
or short in the cables to the drive. If a signal is
present on pin 8 of U18, check for pulses on pin

Check that the
cable to dr ives
are correct ly
instal led

Check U16 to

replace i f  bad

Check U17 to
specs ano
replace i t  bad

Flowchart 5-6.

23 of. U6. If pulses are present, replace U6 and
check for the signal on pin 6 of U20 (CF page
20). If no signal is present, check for a signal on
pin 7 of U24 (CF page2l).

I f  the signal is present on pin 6 of U20,
check Ulg, U25, and U26 to specs. If  no or a
bad signal is found on pin 7 of U24, checkl)22,
U23, and U24 to specs. If  a good signal was
noted at  p in 7 of  U24, check U21 and U20 to
specs.

Problem: Gan't Write to One Drive

Symptom Described

Drive reads properly, but won't write to disk.
The error message "DISK WRITE-PROTEC-
TED" may be displayed.

Prel iminary Checks

1. Verify no write-protect tab on the diskette
being used in the drive.

2.Try a different disk.

3. Check the speed and tracking of the drive in
use.

4. Refer to appropriate section in Chapter 4.
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ClassicalApproach (CF page 2 applies)

Configure the bad disk drive as drive B. Insert a
nonwrite-protected disk into drive B and close
the drive door. Check for a logic low on pin 6 of
3D. If a high is found, check the write protect
switch. If pin 6 of 3D is low, place the system in
ROM BASIC and write and run the following
program:

10 OPEN "B:SAI,[.DAT" FOR OUTPUT AS /11
20FORX:1TO300
30 PRINT /11, "THIS rS A TEST'
40 NEXT X
s0 cl.osE /11
60 coro 10

Check for pulses on pin 8 of 38. If  no
pulses are found, check 38 to specs. Follow any
improper signal back to i ts origin. I f  38 has
proper pulses, check the waveform on the
collector of Q1 and Q2 (CF page 2). I t  a good
waveform is noted, check the resistance of the
heads and the operation of Q6 and Q7.

If the waveform is bad, check for pulses on
pins 8 and 9 of 5C. If  the pulses are present,
check 28 to specs and replace if  bad. If  28 is
good, check Ql and Q2 to specs. If  bad pulses
are noted on pin 8 or pin 9 of 5C, check 2E to
specs and replace if bad. Check Q3 to specs and
replace if  bad. Go to the section "Can't read
from one drive," subflowchart "Head Switching
Bad" in flowchart 5-12.

Problem: Can't Write to Either Drive

Symptom Described

When writing to either drive, an error message
occurs and the operation ends, or the data that
was written to the disk is not present during a
later read operation.

Prel iminary Checks

1. Check all cables for continuity and proper
mating.

2. CIean disk drive adapter card edge con-
nector.

3. Configure system as single drive, and test
each drive individually.

4. Verify no write-protect tabs on disks being
used.

5. Refer to appropriate section in Chapter 4.

Classical Approach (Figs. 2-98 through
2-103 and CF pages 4 and 20 apply)

Insert a blank, nonwrite-protected disk in drive
B. Go into ROM BASIC and write and run the
following program:

OPEN "B;SA-I{S.DAT" FOR OUTPUT AS /11
FORX:1TO3OO
PRINT /11, "THIS IS A TEST"
NEXT X
cl,osE /11
GOTO 10

Replace U6 and retry writ ing. I f  this
doesn't work, check for a low on pin 16 of U18.
If a high is measured, check for a high on pins 4
and 15 of U18. If pins 4 and 18 are high, replace
U18. If pins 4 and 18 are low, check the cable for
a short or an open (CF page 4). If pin 16 of U18
is low, check for pulses on pin 3 of U9. If  no
pulses are noted, check U9, U10, and U11 to
specs. If there are pulses on pin 3 of U9, check
P2 continuity. (See flowchart 5-13.)

Problem: Can't Access Either Drive.
No Drive Access Lights.
No Drive Motor Energized

Symptom Described

Both drives fai l  to react to anv read or write
operation.

Prel iminary Checks

1. Check that all drive data and power cables
are properly connected and have good
continuitv.

10
20
30
40
50
50



208 Clnpter 5

Put bad dr ive
in 

^^ci t i^n 
R'

(See appendix)

Insen a copy

disk in dr ive B

Wri te and run the fol lowing
program i

1 O DEF SEG=O
20 DEF USR=4OOOO
30 FOR X=40000 TO 40007
40 READ Y
50 POKE X, Y
60 NEXT X
70 A=USR (0)
80 DATA 176,37, 186,242,

3,  238,235, 253

Check lF to
^^^^^ ^^f ,

replace i f  bad

Check for a
low on pin 13
of 38
(Wri te gate)

Check for a
high on pin 11
of 28
(CF-page 2)

Check for a
pulses on
pin 3 of  lF

flnderl

Check 38 to

replace i f  bad

Check for
signal  at  p in

9of lF
(CF-page 2)

Check 3E to

replace i f  bad

Check that the
proper lumper
is in E1

Check 3D to

replace i f  bad

Check for
signal  on pin
2of lF
(CF-page 2)

BAD

(2)

Flowchart 5-7.

2. Clean edge connector on dr ive adapter 10 DEF SEG:O
cards. 20 DEF USR:40000

3. Refer to appropriate section in Chapter 4. 30 FoR X : 40000 TO 40007
40 READ Y

ClassicalApproach (Figs. s0 poKE x,y
2-98 and z-101apply) 60 NEXr x

70 A:USR(O)
Go into ROM BASIC and wri te and run the 80 DATA 176,3i ,186,242,3,
following program: 238,235,253



D etaile d Circuit Troub le shootirtg/Analysis 209

Flowchart 5-7.
ttcont.tt

Check lF to

replace i f  bad

Check J4 and
the index
sensor for  an
open

Check for
pulses on pin 1
ol 2E

Check Q8 to
^^^^^ ^^i

replace i f  bad

Check 2E to
^^^^^ ^- t

replace i f  bad

Check 5E
to specs and
replace i f  bad

Check 5E and
5D to specs and
replace i f  bad

Check 5C to
^^^^^ ^^t

replace i f  bad

Check 5D
to specs and
replace r f  bad

Check for
signal  on pin
3of5C
(CF-page 2)

Check for
signal  on pin
2otsC
(CF-page 2)

Check for a low on pin 6 of U16. If pin 6 is Symptom Described

low, check the cables onP2 for continuity. If pin
6 is high, checkU30 and UITby replacingeach. When inadvertently trying to write to a disk

If neither of these is bad, check I)29,TJ1,4, and which has a write-protect tab installed, data is

U16 to specs and replace if bad. (See flowchart written on the disk. The write-protect feature is

5-1,4.) not functioning.

Prel iminary Checks

Probtem: Drive DestrOyS 1. Check the drive cables for proper mating

Data on Write-Protected Disk and continuity.
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Check for 12 V
on pin 1 of
J2 on analog
ca rd

Check cont inui ty
on cables to
power conneclor

Go to sect ion
"nothing works,  no
fan, nothing on
screen" Then go
to f lowchart  for
the bad vol tage

Disconnect J2
and check for
vol tages on
caore

Check for 5 V
on pin 4 of
J2 on analog
card Check for short

on analog caro
between power

Boot to ROM BASIC and
type in the fo l lowing
program:

1 O DEF SEG=O
20 DEF USR=4OOOO
30 FOR X=40000 TO 40007
40 READ Y
50 POKE X, Y
60 NEXT X
70 A=usR (0)
80 DATA 176, 37, 186, 242,

3,238,235,253

lnsert  a readable diskette
and close dr ive door

Flowchart 5-8.

2. Clean the adapter card edge connector. of P8 for continuity when the disk is not in the

3. Refer to appropriate section in Chapter 4. drive, and open when a write-protected disk is
inserted). (See flowchart 5-15.)

ClassicalApproach (CF page 2 applies)
Problem: While Running, Computer

Insert a write-protected blank disk into the bad Locks Up. No Keyboard Response
drive and close the drive door. Check for a low
on pin 10 of 3D (analog card). If pin 10 is high, Symptom Described
check for a high on pin 11 of 3D. If pin 10 is low,
check 38 to specs and replace if bad. If pin 11 of During operation of known-good program, the
3D is high, replace 3D. If  pin 11 of 3D is low, computer locks up, the display freezes, and
check the write protect switch (check pins 1 and 2 keyboard inputs have no effect.
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Go to section
"nei ther dr ive
wi l l  read"

Check al l  dr ive
cables for
cont inui ty

Check U16 to

replace i f  bad

Check 3E to
specs and
replace i f  bad

Check Q1A and
O2A to specs

(On servo board)

Check U1 on
servo ooaro
10 specs and
replace i f  bad

Check cont inui ty
on cables lo
dr ive motor

Check dr ive
motor to specs
^^i  .^^r^^^ i f
ar  ru 

'  
EP,auE , l

oao

Flowchart 5-8. "cont."

Preliminary Checks

1.Try a different program disk.

2. Check all cables for continuity and proper
mating.

3. Clean edge connectors on adapter cards.

4. Reseat the CPU (U3) on the system board.

5. Refer to appropriate section in Chapter 4.

Classicaf Approach: (Figs. 2-7, 2'13, 2'15,
and CF pages 2,3,4,58, and 60 aPPIY)

This problem can be caused by a failure in the
non-maskable interrupt section, the ready
circuitry, the bus control circuitry, the reset
circuitry, the timing circuitry, or the processor
circuitry. The flowchart follows the classical
approach. (See flowcharts 5-L6 through 5-20.)
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Problem: Power Turns Off
after Running for a While

Symptom Described

After the system has been running correctly for
about L minute, the power shuts down and oper-
ation stops.

Prel iminary Checks

1. Check to see if the fan is running when the
system is first powered up.

2. Check all cables for continuity and proper
mating.

3. Refer to appropriate section in Chapter 4.

ClassicalApproach (CF page 53 applies)

Check that the fan is turning on when the system
is powered up. If it spins correctly, let the system
heat up until the power fails. Use coolant spray
to isolate the heat sensit ive component in the
power supply. If the fan didn't turn on at system
power-up, check for -12.2 volts on pin 1 of J5. If
the voltage is present, replace the fan and retry.
If  the voltage is improper or missing, go to the
section " 'Won't boot. No fan. Screen blank"
subflow "No * 15 volts." (See flowchart 5-21.)

3. IBM PC DISPI-AY PROBLEMS

Problem: No Display
(Monochrome Adapter)

Symptom Described

No graphics or text characters can be produced
on the display monitor.

Preliminary Checks

1. Check the video cable for continuity and
proper mating.

2. Try another monitor.

3. Clean the monochrome display/printer adap-
ter edge connector and reseat the board.

4. Check that the system is properly switch
configured.

5. Refer to appropriate section in Chapter 4.

Classical Approach (Figs. 2-65 through
2-84 and CF pages 2 and 3 apply)

Check U64 to specs. If U64 is good, check for
pulses on pin 8 of U43. If  pulses are present,
check U54 and U101 to specs. Replace if bad. If
no pulses are found on pin 8 of U43, check for
pulses on pin 9 of U43. If no pulses are found,
check for pulses on pin 9 of U3. If no pulses are
found, check U28 to specs. If pulses are found
on pin 9 of U3, check for pulses on pin 10 of U3.
If pulses are present, check U3 to specs. If no
pulses are found on pin 10, check U55 and U35
to specs. If pulses were found on pin 9 of U43,
check for pulses on pin 10 of U43. If pulses are
found on pin 10, check U43 to specs and replace
if bad. If pin 10 of U43 doesn't have pulses on it,
check for pulses on pin 7l of U26. If pulses are
present, check for a high on pin 10 of U26. If pin
10 is high, check for high on pin 9 of.U26. If pin
9 is not high, check for pulses on pin 1 of U62. If
no pulses are present, check U28 to specs. If
pulses are present on pin 1. of. U62, check for
pulses on pin 5 of the same IC. If  no pulses on
pin 5, check U44 to specs. If U44 checks good,
check U35 and U55 to specs. Replace the failed
part. If pulses were noted on pin 5 of U62, refer
to (3) on flowchart 5-22.

If pin 10 of U26 is not high, check for pulses
on pin 8 of U27. If  pin 8 is pulsing, check for
pulses on pin 9 of U27. If  pulses are noted on
pin 9, check U27 and U29 to specs. Replace the
failed component. If pin 8 of U27 is not pulsing,
check U48 to specs and replace if bad. If U48
checks good, refer to the flowchart, subsection 7.

If pin 9 of U27 is not pulsing, check U49 to
specs. If  U49 checks good, refer to (7) on
flowchart 5-22. lf pin 11 of.U26 is not pulsing,
check for a low on pin 13 of U43. If pin 13 is low,
check for pulses on pin 12 of U43. If pulses are
present, replace U43. If pulses are not on pin 12,
check U32 to specs. If U32 checks good, check
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Check with an
ohmmeter for

^i 
73 C) on each

winding on
posi t ion motor

Repl ace
motor ano
retry

I  lc ind e lFql

ut i l i ty  program,

step the molor
for the heads
back and forth

Check for
pulses on pins 2
and 6 of  4D on
^^^t^^ ^^.4d,,drvv va,v

Check for
purses on prn
2ot4C

Check 5D and
3D to specs
and replace i f
bad

Check for
pulses on pins 2
and 6 of  4E on
anarog caro

Check for
pulses on pins 3
and 5 of 4D

Check for
pulses on prn
3of4C

Check for
pulses on pins 3
and 5 ot  4E

Look for
open etch

Check for
pulses on prn
11 of  4C

Check 4D and
4E to specs and
replace i f  bad

Check 5D and
3D to specs
and replace i , f
bad

Check 4C to
specs and
replace i {  bad

Check for
pulses on prn
12 ol  4C

Flowchart 5-9.

U33 to specs. If U33 also checks good' refer to
(a) of flowchart 5-22. If pin 13 of U43 is not low,
check for a low on pin L2 ofIJ29. If  pin 12 is
high, refer to (5) of flowchatt 5'22. If pin 12 is

low refer to (2) of flowchart 5-22.

Problem: No Horizontal SYnc
(Monochrome AdaPter)

Symptom Described

The display is unreadable due to a lack of hor-

izontal sync signals.
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Check for a
high on pin 1
of 48

Check for
pulses on pin
2ot48

Check 38 to
specs and
replace i f  bad

Check 4F and
3D to specs
and replace i f
oao

Check for
hjgh on pin 4
of 48

Check cont inui ty
on cable to
adapter card

Check for
pulses on pin
5of48

Check for
purses on prn
11 of  2E

Check for
pulses on pin I
of  U9 on adapter
card

Check 2E to

replace i f  bad

Check 48 to

replace i f  bad

Check Ug to
specs and
replace i f  bad

Check for
pulses on pins
I and 10 of U4

Check U6 to
specs and
replace i f  bad

Check U4 to
specs and
replace i f  bad

Flowchart 5-9. "cont."

Preliminary Checks

1. Check the video cable for continuity and pro-
per mating.

2. Clean the monochrome adapter card edge
connector pins.

3. Try a different, known-good monitor.

4. Refer to appropriate section in Chapter 4.

ClassicalApproach (Fig. 2-80 and
CF pages 2, 3, and 15 apply)

Check for a signal on pin 13 of U64 (CF page 3).
If  a signal is found, check U64 to specs and
replace if bad. If no signal is on pin 13, check for



Detailed Circuit Troubleshooting/Analysis 275

a signal on pin 13 of U55 (CF page 2). I f  no
signal is found, check U35 by substitution. If a
signal is found on pin 13, check for the signal on
pin 5 of U3 (CF page 3). If no signal is on pin 5,
check U55 to specs. If U55 checks good, check
U100 to specs. If a good signal is noted on pin 5
of U3, check for a high on pin 4 of U3. If pin 4 is
high, replace U3. If pin 4 is low, check for a high
on pin 10 of U58. If  pin 10 is high, check for a
high on pin 1 of U45. If pin 1 is high, check U45
to specs. If pin 1 isn't high, check U56 to specs.
If pin 10 of U58 is low, check U50 and U60 to
specs. Replace the failed part. (See flowchart
s-23.)

Problem: No Vertical
Sync (Monochrome Adapter)

Symptom Described

The display continues to rol l  due to lack of a
vertical sync signal.

Prel iminary Checks

1. Check the video cable for continuitv and
proper mating.

2. Clean the monochrome adapter card edge
connector pins.

3. Try a different known-good display moni-
tor.

4. Refer to appropriate section in Chapter 4.

Classical Approach (Fig. 2-80
and CF pages 2 and 3 apply)

Check for signal on pin 14 of U55 (CF page 2).
If  the signal is not present, check U35 by
substitut ion. If  a signal is present on pin 14,
check for signal on pin 11 of U64 (CF page 3). If
a signal is found, check U64 to specs. If pin 11 of
U64 has no signal present, check for a high on
pin 2 of U54. If pin 2 is low, check that there is
no jumper at J1. If pin 2 is high, check U54 to
specs. (See flowchart 5-24.)

Problem: No Low or High Resolu-
tion Display (Monochrome Adapter)

Symptom Described

The text works, but there is no low or high
resolution graphics display capability.

Preliminary Checks

1. Check all cables for continuity and proper
mating.

2. Clean the adapter card edge connector pins.

3. Refer to appropriate section in Chapter 4.

Classical Approach (Fags. 2-72,
2-76,2-80, and CF page 2 apply)

Run a program that activates the high resolution
screen. Check U58 to specs. If  U58 is good,
check for a low on pin 2 of monochrome adapter
card IC U24. lf pin 2 is low, check U24 to specs.
If pin 2 is not low, check for a high on pin 6 of
U53. If pin 6 is high, check U6 to specs. If pin 6
is not high, check U53 to specs. (See flowchart
5-25.)

Problem: Bad Char-
acters (Monochrome)

Symptom Described

Garbage on screen, i l legal characters, strange
shapes in both graphics and text modes.

Preliminary Checks

1. Veri$ cables connected correctly.

2. CIean adapter card edge connector pins.

3. Check that system is configured properly.

4. Try different known-good monitor.

5. Refer to appropriate section in Chapter 4.
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Classical Approach (Figs. 2-76, 2-79,
2-80, and CF pages 2 and 3 apply)

Check U33 by substitution. If problem persists,
check U64 to specs. If U64 is good, check for
signal on pin 4 of U54 (CF page 2). lt a good pin
4 signal is noted, check for pulses on pin 5 of
U54. If pulses are present, check U54 and U101
to specs. If no signal was found on pin 4 of U54,
check U32 to specs. If l-J32 is good, check for
signal on pin 10 of U43. If  the pin 10 signal is
good, check for pulses on pin 9 of U43. If pulses
are found, check U43 to specs. If no pulses are
found, check U35 to specs. If U35 checks good,
check U3 to specs. If U3 checks good, check U55
to specs. If  U55 checks good, check U28 to
specs.

If a bad or no signal was found on pin 10 of
U43, check for signal on pin 11 of U26. If a good
signal is found, check U26 to specs. If a bad sig-
nal is noted, check U43 to specs. If U43 is good,
refer to (a) of flowchart 5-26.

If pin 5 of U54 is bad, check for pulses on
pin 5 of. U29. If pulses are found, check for
pulses on pin 9 of U29. If  pulses are found,
check for pulses on pin 1, of.U29. If pulses are
found, check U29 to specs. If  no pulses are
found on pin 5 of.U29, check U48 and U49 to
specs. If  these ICs check good, check U27 to
specs.

If no pulses were found on pin 9 of.U29,
check U100 to specs. If U100 checks good, check
Ul and U6 to specs.

If no pulses were found on pin t of.U29,
check U35 by substitution. If U35 checks good,
check U43 to specs. If U43 checks good, check
U55 to specs. If U55 is good, check U23 to specs.

Problem: No Display
(Golor Graphics Adapter)

Symptom Described

No screen display. No graphics; no text.

Prel iminary Checks

1. Check the cable for continuity and proper
mating.

Flowchart 5-10.

2.Try another known-good display monitor.

3. Clean the adapter card edge connector pins.

4. Check for proper system configuration.

5. Refer to appropriate section in Chapter 4.

Cfassicaf Approach (Figs. 2-91, 2-94,
2-95, and CF pages 16 and 17 apply)

Does the direct drive video work? If i t  does,
check Q1 to specs. Look for an open between

lnsert  a double-
sided double-
densi ty disk in
dr ive and close
door

Boot to ROM BASIC and
type in the fo l lowing
program:

10 OPEN "B: SAMS DAT
"FOR OUTPUT AS #1

20 FOR X=1 TO 300
30 PRINT #1, "THIS IS A

TEST"
40 NEXT X
50 closE #1
60 GOTO 10

Run program

Check for pulses
^.  ^,-^ a ^- i  7
dt  Pr i ls  4 di lu /

of J3 on analog

ca rd

Check head 1

and head 2 to

replace i f  bad
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Check 2E to
^^^^^ ^^i

replace i f  bad

Check for
pulses on pin
lof28

Check for
pulses on pin

2of28

Check for
pulses on pin
12 ol  3E

Check 28 to

replace i f  bad

Check Q6 and

^7 
l^ eno^a

and replace i t
oao

Check for
pulses on pin

13 of  3E

Check 3E 10
specs and
replace i f  bad

Check for
pulses on pin
32 ol  J1

Check 2E to

replace i f  bad

Check for
pulses on Pin 32

of J2 on adapter
c ard

Check cont inur lY
on cable to
adapter card

Check U9 to
specs and
replace i f  bad

Check for
pulses on Pn 12

of U9 on adaptel
ca rd

Check U4 to

replace i f  bad

Check for
pulses on Pin 27

of U6 on adapter
c aro

Check U6 to
specs and
replace i f  bad

Flowchart 5-10.
"cont."

Q1 and the connector P1. If  the direct drive

video does not work, check U67 to specs' If U67

checks good, check for about 14 MHz on pin 13

of U6. it ttt" signal is bad or not present' check

flowchart 5-27.)

Problem: No Horizontal
Sync (Color)

Symptom Described

Display unreadable due to

svnc.

lack of hor izontal
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Check cont inui ty
on al l  cables

Check for 12
vol ts on TP10
in power supply
(CF-page 9)

Does the motor
spin when the
system is
powered up?

Boot to ROM BASIC and
type in the fo l lowing
program:

1 O DEF SEG=O
20 DEF USR=4OOOO
30 FOR X=40000 TO 40007
40 READ X
50 POKE X, Y
60 NEXT X
70 A=USR (0)
80 DATA 176, 37, 186, 242,

3,238,235,253

Run the program

lf  the power is
st i l l  bad go to
sect ion "system
won't  boot,  no fan,
nothing on screen,"
subf low "no +12
vol ts"

Check U16 to
specs ano
replace i f  bad
(t is. 2-102)
(CF-page 5)

Check U17 to
specs and
replace if bad

Preliminary Checks

7. Check the cable for continuity and proper
mating.

2. Clean the adapter card edge connector

Pins.

3. Try a different known-good display monitor.

4. Refer to appropriate section in Chapter 4.

Flowchart 5-11.

Classical Approach (Figs. 2-94, 2-95,
and CF pages 15, 16, and 17 apply)

Check for a signal on pin 7 of U2l. If no signal is
found, check U21 to specs. lf U2l is good, check
U38 by substitution. If good signal is found on
pin 7 of U21, check for pulses on pin 8 of U42. If
pulses are found, check U67 to specs. If  no
pulses are found on pin 8, check U64 to specs. If
U64 is good, check U42 to specs. (See flowchart
s-28.)
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Check for
pulses on pin I
of  U18 on dr ive
adapter board

Check for a
low on pin 25
ot U6

Check U18 to
specs and
replace i f  bad

Check P3-1,  2
lor open
(f  ig 2-1 00)

Check U6 to
^^^^^ 

6^;

replace i f  bad

Check for
pulses on prn
2 ol  U22

Check Ulto
^^^^^ ^^t

replace i f  bad

Check tor
nc 16 MHz on
pins 1 and

13 of  U22

Check for
sc16 MHz on
nin 

"  
a l  l11

Check U23 to
specs and
replace i f  bad

Check for
pulses on pins
2 and 15 of  U23

Check for
pulses on pin
6 ol U22

Check U22 to
specs and
replace i f  bad

Check for
pulses on ptn
7 of U24

Check U24 to
specs and
replace i f  bad

Flowchart 5-11.
"cont."

Problem: No Vertical Sync (Golor)

Symptom Described

Display continues to roll due to lack of proper
vertical sync signal.

Preliminary Checks

1. Check the cable for continuity and proper
mating.

2. Clean the adapter card edge connector
pins.

3. Try a different known-good display moni-
tor.

4. Refer to appropriate section in Chapter 4.

Classical Approach (Figs. 2-94, 2-95,
and CF pages 15, 16, and 17 apply)

Check for signal on pin ll of U2L (CF page 15).
If no signal is present, check U38 by substitution.
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Check U21 to

replace i f  bad
(f  is  2-104)

Check U20 to

replace i f  bad

Check for
pulses on prn
6 of U20

Check for
pulses on pin
3 of  U19

Check U19 to

replace i f  bad

Check for
pulses on prns
5 and 6 of  U26

Check U25 to

replace i f  bad

Check for
pulses on ptn
23 of U6

Check U26 to
^^^^^ ^^i

replace i t  bad

Check U6 to

replace i f  bad

If signal is present, check for signal on pin 9 of
U67 (CF page 17). If a signal is noted on pin 9,
check J2-8 for an open or bad cable. Ifpin 9 of
U67 had signal, check for signal on pin 1 of U63.
If pin t has signal, check for pulses on pin 9 of
U63. If pulses are present, check for pulses on
pin 8 of U41. If pulses are found, check U67 to
specs. If no pulses are found on pin 8 of U41,
check U41 and U63 to specs. If  pin 9 of U63
doesn't have pulses check U42 and U64 to specs.
If no signal was found on pin 1 of U63, check
U2I to specs. (See flowchart 5-29.)

Flowchart 5-11.
t'cont."

Problem: No Text,
Graphics Works (Color)

Symptom Described

When running a graphic program, the display is
fine, but when running in text mode, no display
or a garbage display is produced.

Preliminary Checks

1. Clean the adapter card edge connector pins.
2. Try a different known-good monitor.
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3. Verify that the system is configured pro-
perly (switches on system board correctly
set).

4. Refer to appropriate section in Chapter 4.

Classical Approach (Fig.
2-93 and CF page 2 apply)

Check U33 by substitution. If problem persists,
check U32by substitution. If this doesn't correct
problem, check for pulses on pin 9 of U23. If
pulses are present, check U23 to specs and
replace if bad. If no pulses are found on pin 9 of
U23, check for pulses on pin 4 of U14. If  no
pulses are found, check for a high on pin 12 of
Ul3. If pin 12 is high, check U13 to specs. If pin
L2 is not high, check U14 to specs.

If pulses are found on pin 4 of.Ul4, check
for pulses on pin 5 of U14. If pulses are present,
check U14 to specs. If no pulses are found on
pin 5 of U14, check U49 to specs and replace if
bad. (See flowchart 5-30.)

Problem: No Graphics, Text Works

Symptom Described

When trying to run a graphic program, garbage is
displayed, or no display is produced, but when
running a text program, the display looks fine.

Preliminary Checks

1. Verify system configuration. Check switch-
es on system board.

2. Clean the color graphics adapter card edge
connector.

3. Try a different monitor.

4. Refer to appropriate section in Chapter 4.

ClassicalApproach (Fig.
2-93 and CF page 2 apPly)

Check for a high on pin 73 of.U23. If pin 13 is
not high, check U40 to specs. If pin 13 is high,
check lJ23 to specs. (See flowchart 5-31.)

Problem: Bad Characters
(Golor Graphics Adapter)

Symptom Described

Garbage on screen, illegal characters, strange
shapes in both graphic and text mode.

Preliminary Checks

1. Check the monitor cable for continuity and
that it is firmly connected at both ends.

2. Clean the color adapter card edge connec-
tor.

3. Verify that the system is configured cor-
rectly (check the switches on the system
board).

4. El iminate the monitor as the problem by
substitution with a known good display unit.

5. Refer to appropriate section in Chapter 4.

Classicaf Approach (Figs. 2-86, 2-93,
2-94, and CF pages 2,3, and 15 apply)

Check U38 by substitution. If that doesn't correct
the problem, check whether the direct drive
video port works. If it does not work, check U67
to specs and replace if bad. If U67 is not bad,
check for pulses on pin 2 of U9 and pin 2 of U10.
If no pulses are present, check for pulses on pin
72 of.U23. If pin 12 is not pulsing, check U21 to
specs and replace if bad. If pin 72 of. U23 is
pulsing, go to section "No graphics, text works."

If pulses are present on pin 2 of U9 and pin
2 of U10, check for pulses on pin L4 of U9 and
pin 14 of U10. If no pulses are found, check for
pulses on pin 10 of U23. If pin 10 is not pulsing,
check U21 to specs and replace if bad. If pulses
are found on pin 10 of U23, go to section "No
text, graphics works."

If  pulses were found on pin 14 of U9 and
pin 14 of UlO, check U66 to specs and replace if
bad. If U66 is good, check U9 and U10 to specs
and replace if bad. If U9 and U10 check good,
check U36 to specs. If U36 is good, check U58 to
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Insert  a blank
disk wi th the
wri te-protect
tab of  f

Check for a high
on pin 10 of
3B (dr ive analog
card)

Check for a
high on pin 6
of 1F

Check for a
low on pln 4
ol  1F

Check P8-1 and
J4-5 connected
proper ly

Check for a
high on pin 5
ot 1F

Check cont inui ty
on cable J1-1
to drive adapter

unecK 3b to

specs and
replace i t  bad

Check 1F to
specs ano
replace i f  bad

Check lhe write
protect swilch
ln cno^c enal

replace l f  bad

Boot to ROM BASIC and
type in the fo l lowing
program:

10 OPEN "B: SAMS DAT' '
FOR OUTPUT AS #1

20 FOR X=1 TO 300
30 PRINT #1 , "THIS IS A

TEST"
40 NEXT X
50 cLosE #1
60 GOTO 10

Run program

Flowchart 5-12.
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Check 3D to
^^^^^ ^^i

replace i f  bad

Check for
pulses on pin
13 of  38

Check for
pulses on pin

13 of  3D

Check for
pulses on prn

8of38
(CF-page 2)

Check cont inui ty
on pin J1 (1)-24

a d P2-24

Check 38 to

replace i f  bad

Check for
pulses on pin

4of28
(CF- page 2)

Check 28 1o

replace i f  bad

Check for s ignal
at  col lector of

^a

Check Q1, Q2,
and Q3 to specs
and replace i f
Dao

Check 2E to
^^^^^ ^^;
replace i f  bad

Check for
pulses on pin

12 of  2E
(CF-page 2)

Check for
pulses on pin
5ol2E

Check for
pulses on pLn
botztr

Check cont inui ty
on J1 (1)-22
and P2-22

Check for
pulses on pins
8and9of5C

Check 5C to

replace i f  bad

Check for
pulses on pins
6and8of28

Check 28 to

replace i f  bad

Check Q1 and
a\t  t^  e^o^c

and replace i f

Check for
waveform on
col lectors of
Q1 and Q2

Check the resistances of  the
heads, and operat ion of
switch t ransistors 06 and Q7
See sect ion "can' t  read from

one dr ive" subf lowchart
"head switching bad "

Flowchart 5-12. "cont."
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Check cont inui ty
on al l  cables to
the disk dr ives

lnsert  a blank
disk wi thout a
wri te-protect
tab in dr ive B

Boot to ROM BASIC and
type in the fol lowing
program:

10OPEN"B:SAMS DAT"
FOR OUTPUT AS #1

20 FOR X=1 TO 300
30 PRINT #1, ' 'THIS IS A

TEST"
40 NEXT X
50 closE #1
60 GOTO 10

Run program

Check for a low
on pin 16 of  U18
on dr ive adapter
ca rd r Check U18 to

specs ano
replace i f  bad

GOOD

(1)

Check for
purses on prn
15 of  U7

Check U6 to

replace i f  bad

Check for
pulses on pln
13 of  U7

Check U7 to

replace i f  bad

Check for
puises on pln

3ofU9

Check for
pulses on prns
1and2ofU9

Check Ug to
^^^^^ ^^i

replace i f  bad

Check for
pulses on prn
I  of  U10

Check for
pulses on prn
15ofU11

Check U10 to
^^^^^ ^^;
replace i f  bad

Check U11 to
^^^^^ ^^f ,

replace i f  bad

Check for
pulses on prn
30 of  U6
(CF-page 20)

Check U6 to
specs and
replace i f  bad

Flowchart 5-13.

specs. If this chip also checks good, check U50
through U57 to specs and replace if bad.

If the direct drive video does work, check
for pulses on pin 4 of U24. If pulses are missing,
check for the signal on pin 6 of U21, (CF page
15). If the signal is found, check U65 to specs. If
U65 checks good, check U2l to specs. If a bad or
no signal is found on pin 6 of. U2l, replace U38.
If the pulses on pin 4 of U24 are good, check for
pulses on pin 2 of.U24. If  pulses are present,
check U24 to specs and replace if  bad. If  the
pulses on pin 2 of U24 are bad or missing, check

for pulses on pin 8 of U64. If  no pulses are
found, check for signal on pin 1 of U6 (CF page
3). I f  the signal on pin 1 is bad, check U4 to
specs. If the signal on pin f. is good, check U6 to
specs. If U6 checks good, check for pulses on pin
4 of U42. If pulses are found, check for pulses on
pin 5 of U42. If the pulses are good, check U20
andU42 to specs. If the pulses on pin 4 of U42
are bad, check U41 and U63 to specs. If  the
pulses on pin 5 of U42 are bad, check U64 to
specs. If U64 checks good, check U4 and U6 to
specs.
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Check cont inui ty
on al l  cables
to dr ive A

Turn on system and boot
into ROM BASIC Type the

fol lowing program:

1 O DEF SEG=O
20 DEF USR=4OOOO
30 FoR x=40000 TO 40007
40 READ Y
50 POKE X, Y
60 NEXT X
70 A=USR (0)
80 DATA 176, 37, 186, 242,

3,238, 235,253

Run program

Check P2-1 2
Check for a
low on pin 6 o1
U16 on drve
adapter card

Check for a
high on pin 4
of U16

Check for a
hlgh on pin 5
of Ul6
(f  is  2-101)

Check for a
high on pin 12
of U14

Check U30 to
^^^^^ ^^,
replace i f  bad
(f iS 2-e8)

Check U17 to

replace i f  bad

Check for a
lowonpn3
of U12

Check for a
high on pin 13
of U14

Check U17 to

replace l f  bad

Replace U14

Check U30 to
specs ano
.^^r^^^ t  h^i
rEPrduE I  uau

Flowchart 5-14.
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Insert  a wr i le-
protected disk
in the bad dr ive

Check for a
high on pin1l
of  3D
(CF-page 2)

Check the wr i te-
protect  switch
ro specs ano
replace i f  bad

Check lor  a
low on pin l0
of  3D

Check 3B to

replace r f  bad

Flowchart 5-15.

Problem: Bad or No Color-
lmage Correct

Symptom Described

Text and graphics work f ine, but the color is
wrong or no color is produced.

Prel iminary Checks

1. Clean the color card edge connector pins.
2. Try a different known-good display moni-

tor.

3. Refer to appropriate section in Chapter 4.

Glassical Approach (Fig. 2-94
and CF pages 16 and 17 appty)

Does the direct drive video work? If i t  does,
then check U24 and U25 to specs and replace if
bad. If U24 and U45 are good, check for pulses
on pin 11 of U45. If pulses are present, check for
pulses on pin 4 of IJ45. If  pulses are found on
pin 4, check for pulses on pin 10 of U45. If pin
L0 is good, check for pulses on pin 3 of U45. If
pulses are found on pin 3, check for pulses on pin
13 of U45. If pin 13 is good, check for pulses on

Flowchart 5-16.

pins L, 2, 14 and 15 of U45. If one of these pins
tests bad, check U44 to specs and replace if bad.
If pin 3 or pin 13 of U45 checks bad, check U43
to specs. If no pulses are found on pin 10 of U45,
check U9 and U10 to specs. If U9 and U10 tests
good, check Ul01 to specs. If U101 checks good,
check for a high on pin 12 of IJl4. If pin 12 is
high, check U65 and U68 to specs. If  pin 12 is
low, check U20 to specs and replace if bad.

If the direct drive video doesn't work, check
U67 to specs and replace if  bad. If  U67 tests
good, check U101, U9, and U10 to specs. (See
flowchart 5-33.)

Press (

and del
ntr l ,  a l t
at  the

NOTHING
HAPPENS

Turn of l  s slem
)ondssame trr

the key
ne on
board lurn back

f-
I

Wait  for  boot
up Are there
any error codes?

YES
Go 1o error
code chart
(chap 4)

NO

Make sure that the program
is not the probtem Try
running a di f lerent program
There may be a heat problem,
so run for a whi le before
gorng back to or ig inal
program

When system
locks up, check
ror a tow on
pin 17 of  U3

l r^o I
t-t

Go to f lowchart
"NMl stuck high"

iooD

Check for a
high on pln
22 of  U3

Go to
"ready

f lowch art
stuck low"

Check for
pulses or a low
on pin 6 of  U6

Go
"bus

to l lowchart
control"

GOOD

(1)
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Go to f lowchart
"reset fa i lure"

Check for a

low on pin

21 of  U3

Check U3 to
specs and
replace f  bad

Check for
N 4.77 MHz oo
pln 19 of  U3

check rhe cPU (u3)

address and data
bus using a loglc
analyzer Fol low any
bad signal  to the

suspect lc

Check for
N4 77 MHz on
pin 8 of  U1l

Check for a
high on prn
11 of  U11

Check U11 to

replace i f  bad Check suspect
lC to specs and
replace i t  bad

Check the memorY
address and data
bus using a logic
analyzer Fol low anY

bad signal  to the

suspect lC or RAI\ ,4

Go to sect ton
"system won' t

boot no fan,
screen blank"

Check U6 to
specs and
replace i f  bad

Flowchart 5-16. "cont."

problem: cursor Missing 3. Refer to appropriate section in chapter 4'

or Not Blinking 
ctassicalApproach (Figs' 2-93,

Symptom Described and CF pages 2 and 15 apply)

No cursor on display or cursor is present, but not

blinking.

Prel iminarY Ghecks

1. Clean color card edge connector pins'

2. Try a different, known-good display moni'

tor. replace if bad' (See flowchart 5-34')
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Check for a low
on pin 3 of  U97
(CF-page 3)

Check lor  a low
on pin I  of  U84
(CF-page 3)

Check for a
Iow on pin
1 of  U97

Check U97 to

replace i f  bad

Check lor  a high
on pin 9 of  U84
(CF-page 3)

Check tor a
high on pin
11 of  U8'1

Check for a high
on pln 10 of  U84
(CF-page 3)

Check for a
high on pin
6 of  U96

^f ,^^t_ 
{^"  

^ 
t i^ l

wi lEL^ rur a r i lgr l

on pin 11 of  U84
(CF-page 3)

Check U84 to

replace i l  bad

Check for a
high on pin
I  of  U52

Flowchart 5-17.

4. IBM PC KEYBOARD PROBLEMS Pretiminary checks

Problem: Keyboard Won't Respond
at All or Wrong Character ls Produced 1. Check the video cable for continuity and

proper matmg.
Symptom Described

2. Clean the keys with a tuner cleaning spray.
When any key is pressed, no display response is
noted; or when a key is pressed, the wrong 3. RefertoappropriatesectioninChapter4.
character is displayed on the monitor.
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Check U81 to
specs and
replace i f  bad

Check for a
low on pins 12
and 13 of  U81

Check for an
open or short
around SW1

Check for a high

on pin 1 of  U96
(CF-page 3)

Check for a

high on pin

6 of  U99

Check for
open etch

Check U96 to
^^^^^ ^- i

replace i f  bad

Check for
pulses on pin
2 of U96

Check for a low

on pin 5 of  U99
(CF-page 3)

Check U99 to
specs and
replace i f  bad

Check for
pulses on pin

10 af  U27
(CF-page 58)

Check U36 to

replace i f  bad
(CF-page 2)

Check U94 to
^^^^^ ^^;
replace i f  bad

Check for
pulses on Pin
I  af  U27
(CF-page 58)

Check U27 to

replace i f  bad

Check for
pulses on pin

8 ol  U27
(CF-page 58)

Check for
pulses on pin
15 of  U48
(CF-page 58)

Look for
open etcn

Check U48 to
^^^^^ -^t

replace i f  bad

Flowchart 5-17. "cont."

Classical APProach (Figs. 2'59'
2-60, and CF Page 2 aPPIY)

good, check M2 by replacement' If pin 3 is still

bad, check Zt and rePlace if bad'

If pin t7 of rJ24 is good, while pressing a

key, check for a signal on pin 7 of-rJ24. If a bad

or no signal is found, check U82 to specs and

replace if bad. If pin L1 tests good' check U24by

replacement. (See flowchart 5-35.)
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Check for a
high on prn
'1 0 of U51

Look for
open etch

Check for a
high on pin
9 of  U52

Check U52 to

replace i f  bad

Check U51 to

replace i f  bad

Check for a
low on prn
10 of  U52

Check for a
low on pin
11 of  U51

Check for a
hrgh on pin
13 of  U52

Check for a
low on prn
11 of  U52

Check U36 to

replace i f  bad
(CF-page 2)

Remove per ipherals

^na 
r i  r  l rmo loci  nd

af ter  each removal
When symptoms
disappear the last
card removed is bad

Problem: One or a Few Keys Won't Work

Symptom Described

The boot-up operation occurs properly, with
correct display action, but when a key is pressed,
no display response occurs.

Preliminary Checks

L Verify that the keyboard-system board
cable has continuity and is properly
connected.

2. Clean the keys with a tuner cleaner spray.

3. Refer to appropriate section in Chapter 4.

Classical Approach (Fig. 2-58,
2-59, and CF page 2 apply)

Check the continuity of the key that is bad.
Measuring across the key, veriff an open with the
key unpressed, and shorted when the key

Flowchart 5-L7.
"cont."

is pressed. If key closure is good, replace Ml and
retest. I f  the problem persists, replace Zl and
test. If this doesn't correct the problem, replace
U24 on the system board. If this is not the cause
for the failure, check for an open or short on the
keyboard matrix. (See flowchart 5-36.)

Problem: Unwanted Repeat Action

Symptom Described

When a key is pressed, more than one image of
the same character is displayed on the screen.
This occurs even when not holding the key down
for an intended repeat action.

Prel iminary Checks

1. Check the cable for continuity and proper
mating.

2. Clean the keyboard keys with a tuner spray.
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Check for
pulses on pin

5 of  U11
(f  iS 2-13)

Check for
pulses on pln
4ofU'1 1

Check U11 to
specs ano
replace i f  bad

Check for
pulses on pin
I  of  U82
(CF-page 4)

Check for
pulses on pin
3 of  U11
(CF page a)

Check U98 to
specs Replace
i f  bad Fol low
any bad signals
to suspected lC

Turn of t  power,  rernove
per ipherals one at  a t ime
Retest  af ter  each removal
When symptom disappears,
last  per lpheral  removed
is bad

Check for
pulses on prn
6 of U98

Check for a
high on pin
10 of  U82
lC. t r -^^do l \

Check for
pulses on pin
11 of  U82

Check for a
high on pin
13 of  U82

Check U82 to

-^^^^ ^^ i

replace i f  bad
Check suspect
chip and
replace i f  bad

Check for
pulses on ptn
8 of  U64

Check for a
high on pin
11 of  U98

Look for a high
on pins I  and
'1 0 of U64

Check for
pulses on prn
6 of U84

Check U98 to
^^^^^ ^- i

replace i f  bad

Check U84 to
specs and
replace i f  bad

Check for
pulses on pins
12 and 13 of  U64

Go to f lowchart
"bus control"

Flowchart 5-18.

3. If only one key fails, replace the key.

4. Refer to appropriate section in Chapter 4.

Classical Approach (Fig.
2-sB and CF page 2 apply)

Replace M1 in the keyboard chassis. If this does
not correct the problem, check Zl to specs and
replace if bad. (See flowchartS-37.)

s. rBM PC rNPUT/
OUTPUT PROBLEMS

Problem: Cassett+Can't
Write Data to Tape

Symptom Described

When trying to write to the tape, an error occurs
or nothing is written.
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Check U6 to specs
Fol low any bad
signal  to the bad
component

Check U7, U9, and
U10 to specs and
.a^ l r^o i f  ha. l

(CF-page 2)

Check U12, U17,and
U18 to specs and
ra^lr^a i f  hr . l

(CF-page 60)

Check U1310

-^^^^ ^^ i

replace i f  bad
(CF-pa9e 2)

Check U35 to

replace i f  bad
(CF-page 60)

Re set
fai lure

Check for
a low on pin
10 of  U11

Look for
open etch

Check U11 to

replace i f  bad

Check for
a high on pin
11of U11

Go to sect ion
"won' t  bool ,  no
fan, screen blank"
f lowchart  "(2)"

Flowchart 5-19.

Flowchart 5-20.

Flowchart 5-21.

Check that fan
Ml is operat ing
correct ly

Check J5 for
open or broken
caDte
(pwr supply)

Go to section
"wont boot, no
fan, screen blank"
subf lowchart no
+15 vol ts ' :

check the power supply
by lett ing i t  cool down
and then turn on and go
through l lowchart
"wont boot, no fan, screen
blank"

Check for +12.2
vol ts on J5
pin 1 to ground
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Check cont inui ty

on al l  cables
going to adapter

Check U64 to
^^^^r ^^ l

reptace i f  bad

Check U101 to

replace i f  bad

Check for s ignal
on pin 4 of  U54
(CF-page 2)

Check for
pulses on pin

I  of  U43

Check lor
pulses on pin
9ofU3

Check U28 to

replace i t  bad

Check for
pulses on pin
'10 of  U43

Check U43 lo

replace if bad

Check for
pulses on p n
10 of  U3

Check U3 to
specs ano
replace i t  bad

Check U55 to

replace i l  bad

Check U35 to

replace i f  bad

Check for
pulses on pln
5 of  U62

Check lor a
high on pin

10 of  U26

Check for a
high on pin

9 of  U26

Check for
pulses on pin
1 of  U62

Check for
pulses on pin
I  of  U44

Check U44 to

replace i f  bad

Check U26 to
specs ano
rep ace i f  bad

Check U28 to

replace i f  bad

Check for
pulses on ptn

11 of  U26

Check U35 to

replace i f  bad

Check U55 to
specs ano
replace i f  bad

Check for
pulses on pin
12 of  U43

Check U43 to

replace i f  bad

Check for a

low on ptn

13 of  U43

Check for a
low on pin
4 ot U29

Check U33 to

replace i i  bad

Check for a
low on pin

12 ol  U2s

Check U32 to

replace i f  bad

BAD

Flowchart 5-22.
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Check for
pulses on prn
9 of  U29

Check U1 to

replace i f  bad

Check U6 to

replace i f  bad

Check U100
to specs and
replace i f  bad

Check Jor
pulses on prn
1 of  U29

Check U29 to

replace i f  bad

Check for
pulses on pin
1 of U43

Check for
pulses on prn
2 of U43

Check U43 to

replace i f  bad

Check U55 to

replace i f  bad

Check U35 to

replace i f  bad

Check U23 to

replace i f  bad

Check tor a
high on pin
4 of U62

Check U58 to

replace i f  bad

Check for a
low on pin
2 ot U62

Check U62 to

replace i f  bad

Check U30 to

replace i f  bad

Check U31 to

replace i f  bad

Check appropr iate
RAM pair ,  U8, U9
or U10, U11 to

replace i f  bad

Check U'1 6,  U17,
and U18 to specs
.  nd 16^1. 

^6 
; f

oao

Check U35 to

replace i f  bad

Check U 1 9
through U22 to
specs ano
replace i f  bad

Flowchart 5-22. " cont."
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(4)

Check U34 to
specs ano
replace i f  bad

GOOD

Check U15 and
U12 to specs and
ronleno i f  har l

GOOD

Check U13 and
U14 to specs and
replace i f  bad

GOOD

Check U18 to
specs ano
replace i f  bad

GOOD

Check U17 to
^^^^^ ^- f ,

replace i f  bad

GOOD

Check U35 to

replace i f  bad

GOOD

Check U23 to
^^^^^ ^^l

replace i f  bad

Check U2 to
specs and
replace i t  bad

Check for a
high on pln
13 ot  U44

Check U44 to
specs and
replace i f  bad

Check U47 for
proper operat ion
and replace i{

Check for a
high on pin
5ofU2

Check for a
low on pin
5 ol  U47

Check {or a
high on pin
4 ot U47

Check U35 to
specs ano
replace i f  bad

Check U23 to

replace i f  bad

Check U49 for
proper operat ion
and replace i f
oao

Check U19
through U22 to
specs ano reprace
i f  bad

Check U27 to

replace i f  bad
Check for stuck
at low signal  on
ei ther pin 8 or
pin 9 of  U27

Check U49 to

replace i f  bad

Check U48 to

replace i f  bad

Flowchart 5-22. " cont."
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Preliminary Checks

1. Check that the cables to the cassette rec-
order/ player are connected properly and
have good continuity.

2. Try another tape.

3. Try another recorderfplayer.

ClassicalApproach (CF page 2 applies)

Check U63 for pulses when trying to write to the
recorder. I f  the pulses are there, check for an
open or short atP4. If  the pulses are missing,
check for pulses on pin 1l of U34. If pulses are
present, check U63 to specs and replace if bad.
If pulses are not present, check U34 to specs and
replace if bad. (See flowchart 5-38.)

Problem: Gassette-Can't
Load Data From Tape

Symptom Described

When trying to load data from a cassette, an
error occurs, or no data gets loaded into RAM
memory.

Prel iminary Checks

1. Check that the cables to the cassette rec-
order/player are properly connected and
have good continuity.

2. Try another tape.

3. Try another recorder/player.

ClassicalApproach (CF page 2 applies)

Does the motor spin? If it does, check for pulses
on pin 13 of U36. If pulses are present, check
U36 by substitut ion. If  no pulses are present,
check U1 to specs and replace if bad.

If the motor doesn't spin, check for a low on
pin 3 of U95. If pin 3 is low, replace relay Kl. If
pin 3 is not low, check for a low on pin 27 of U36.
If pin 21 is not low, check U36 by substitution. If
pin27 is low, check for a high on pin 6 of U63. If

pin 6 is high, check U95 to specs. If pin 6 is not
high, check U63 to specs. (See flowchart 5-39.)

Problem: Light Pen Won't Work

Symptom Described

No system response occurs when using the light
pen

Preliminary Checks

1. Check the light pen cable for continuity and
proper mating.

2. Test the light pen on another system.

Classical Approach (Figs.
2-85,2-90, and CF page 17 apply)

Check for pulses on pin 3 of U38 as you draw the
light pen across the display screen. If no pulses
are noted, check Ul1 to specs. If U11 tests good,
check U29 to specs.

If pulses are present on pin 3 of U38, check
U38 by substitut ion. If  the problem persists,
check U24 to specs and replace if  bad. (See
flowchart 5-40.)

Problem: Printer Won't Print

Symptom Described

When the command is given to print, nothing
happens.

Preliminary Checks

1. Check that the cables are connected prop-
erly and have good continuity.

2. Clean the printer adapter card edge con-
nector pins.

3. Verify that the printer is configured and
working properly. Conduct a printer self-
test.
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Classical Approach (CF pages 2,7, and 54
apply if using printer adapter card; CF pages
2and 13 apply if using monochrome
monitor/printer adaPter card)

The following description assumes a monolithic
printer adapter card. For the monochrome
monitor/ printer adapter card, map the ICs as

follows:

Monochrome Monitor/
Printer Adapter Printer AdaPter

U1
U6
U7
U8

u23
u61
u39
u38

While running a program that continuously
outputs data to the printer, check for signal on
pin 8 of U5. If the signal is not present, replace
U5. If a signal is present, check for pulses on pin
2 of U8. If the pulses are present, check U8 to
specs and replace ifbad. Ifno pulses are present

on pin 2, check U7 to specs. If U7 is good, check
U6 to specs. If U6 is good, check Ul to specs.
(See flowchart 5-41.)

Problem: Printer Locks
Up or Prints Garbage

Symptom Described

When beginning or in a print operation, the
printer stops or begins printing garbage.

Preliminary Checks

1. Check that the cables are properly con'
nected and have good continuitY.

2. CLean the printer adapter card edge con-
nector pins.

3. Verify that the printer is configured prop-

erly and operates properly. Conduct a
printer self-test.

ClassicalApproach (CF pages 2,7,and 54
if using printer adapter card; CF pages 2and
13 i f  using monochrome monitor/pr inter
adapter card)

The following description assumes a monolithic
printer adapter card. For the monochrome
monitor/printer adapter card, map the ICs as
follows:

Monochrome Monitor/
Printer Adapter Printer AdaPter

U2
U3
U4

While running a program that continuously
outputs to the printer, check U2 to specs and
replace if bad. If U2 is good, check U4 and U3
to specs. Replace if bad. If the problem persists,
go to section "Printer won't print." (See
flowchart 5-42.)

Problem: Speaker Won't Work

Symptom Described

No noise from speaker.

Prel iminary Checks

1. Check the cable to the speaker (P/J3A) for
continuity and proper connection.

2. Check for damage to the sPeaker.

Ctassical Approach (Fag.2'57 and CF page 2

applv)

Write and run the following program:

1-0 souND 200, 200
20 GO TO 10

Check for pulses on pin 6 of U95. If pulses are

present, replace the speaker. I f  no pulses are
present on pin 6, check for a signal (CF page 57)

u37
u40
v4L
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Try system
with a di f ferent
monitor

Check for s ignal
on pin 7 of  U64
on adapter card
(CF'page 3)

Check cont in
on cable to
adapter card

Check for s ignal
on pin '13 of  U64
(f is 2-80)

Check U64 to

replace i f  bad

Check for same
signai  on pin 6
of U3

Check for s ignal

^^ ^ in 
A 

^f  
l le

Check U3 to

replace i f  bad

Check for a
high on pin
4ofU3

Check U56
ro specs ano
replace i f  bad

Check for a
high on pin
1 of  U45

Check for a
high on pin
3 of  U45

Check U45 to

replace i f  bad

Check for srgnal
on pin 6 of  U100
(t ig.2-80)

Check for a
high on pin 10
of U58
(CF-page 2)

Check U58 to

replace i f  bad

Check U50 to
^^^^^ ^^i

replace i f  bad
(CF-page 15)

Check U60 to
^^^^^ ^^t

replace i f  bad
(CF-page 2)

Check UlO0 to

replace i f  bad

Check for
pulses on ptn

5 of  U100

Check for
pulses on ptn
4 of  U100

Check U55 to
specs ano
replace i f  bad

Check U101 to

replace i f  bad

Check U35 to

replace i f  bad

STI LL
BAD

Flowchart 5-23.
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Check system
with a di t ferent
moni lor

Check for s ignal
on pin I  of  U64

Check U64 to

replace i f  bad

Check for s ignal
on pin 11 of  U64

Check for same
signal  on pin 3
of U54

Check jumper

J 1 removed

Check for a
high on pin
2 of  U54

Check for s ignal
on pin 1 of  U54

Check U54 to
specs ano
replace i f  bad

Check for s ignal
on pin 15 of  U55

pin 14 of  U55

UNECK U55 IO

replace i f  bad

Check U35 to
specs anc
replace i f  bad

Run a program
thal act ivates
the hi res
scree n

Check for a low
on pin 2 of  U24
on adapter card
(CF-page 2)

Check U24 to

replace i f  bad

Check RP1 to
^^^^^ -^!

replace i f  bad

Check for a hrgh
on pins I  and 10
of U6

Check for a
high on pin
11 of  U6

Check U6 to

replace i f  bad

Check RP1 to
specs ano
replace i f  bad

Check for a
high on pin
5 of  U53

Check for a
low on prn
4 of  U53

Check U53 to

replace i f  bad

Check U58 to
^^^^^ ^^;
replace i f  bad

Check for a
low on pin
3 of  U58

Look for
open etch

Flowchart 5'24. Flowchart 5-25.

replace U36. If pulses are present on pin 12 of
U63, check for pulses on pin 7 of U95. If pulses
are present, check U95 to specs. If no pulses are
found, check U63 to specs. (See flowchart 5-43.)
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Check U64 to
specs ano
replace i f  bad

Check U101 to
^^^^^ ^^t

replace i f  bad

Check for
pulses on pin 5
of U54
(CF-page 2)

Check for s ignal
on pin 4 of U54
(CF-page 2)
( f  iS 2-80)

Check U54 to
specs ano
replace i f  bad

Check for
pulses on pin 9
of U43
(CF-page 2)

Check U3 to

replace i f  bad

Check U28 to
specs ano
replace i f  bad

Check for
pulses on pin 10
of U43
(CF-page 2)

Check U43 to
specs ano
replace i f  bad

Check U55 to
specs and
replace i f  bad

Check U26 to
specs and
replace i f  bad

Check for
pulse on pin 11
of U26

Check for
pulse on pin 12
of U43

Check U43 to
^^^^^ ^^t

replace i f  bad

Check U32 to

replace i f  bad

Check U33 to

replace i f  bad

Flowchart 5-26.
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Check {or
pulses on pin 5
of U29
(CF-page 2)

Check U29 to

replace i f  bad

Check for
pulses on pin 13
ot U27

Check U49 to

replace i f  bad

Check U48 to
specs and
replace i f  bad

Check U27 to
specs and
replace i f  bad

Look for
open etch

Check U6 to
specs and
replace i f  bad

Check U100
to specs and
replace i f  bad

Check Ul to
^^^^^ ^^i

replace i f  bad

Check Jor
pulses on ptn
9 of U29

Check U29 to
^^^^^ ^^f ,

replace i f  bad

Check for
pulses on pin
1 o{ U29

Check U43 to

replace i f  bad

Check for
pulses on prn
2 ot U43

Check for
pulses on prn
1 of  U43

Check U55 to

replace i f  bad

Check U35 to

replace i f  bad

Check U23 to
^^^^^ ^^;
replace i f  bad

Check U34 to
^^^^^ ^^i

replace i t  bad

Check U'1 2 through
I  l l  (  t^  cna^a ,n. l

ranlano i f  had

Check U17 to

replace i f  bad

Check U18 to

replace i f  bad

Check U35 to
^^^^^ ^^i

replace i f  bad

Check U23 to
^^^^^ ^^n

replace i f  bad

Flowchart 5-26. "cont."
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Check U24 to
^^^^^ ^61

replace i f  bad

Try the system
with a di f ferent
monitor

Check for the
signal  on the
base of  Q1
(CF-page 1 7)

Check 01 to

replace i f  bad

Does direct
dr ive work?

Look for an
open between
the col lector
of  01 and P1-3

Check U67 to

replace i f  bad
(CF-page 17)

Check for the
signal  on pin 3
of P1

Check for
N 14 MHz on
pin 9 of  U101
(CF-pa9e 16)

Check U101 to
^^^^^ ^6t

replace i f  bad

Check UG to

replace i f  bad

Check for
N 14 MHz on
pin13 of  U6

Check U26 to
specs and
replace i f  bad

Flowchart 5-27.
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Try system
withadi f ferent
monitor

Check U38 to

replace i f  bad

Check for
signal at prn 6
of U21

Check for
signal  at  p in

of U43

Check U21 to
^^^^^ ^^t

replace i f  bad

Check U24 to
-^^^^ ^^^
replace r f  bad

Check U45 to

replace i f  bad

Check U64 to

replace i f  bad

Check U42 to
^^^^^ ^61

replace i f  bad

Check for
pulses on pin

8 ot  U42

Check for
pulses on pin

I of U42

Flowchart 5-28.
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Check U65 to

replace i f  bad

Try system
with a di f ferent
monltor

Check for a
high on pin 8
of U65

Check for
signal  on pin

9 of U65

Check for s ignal

Check U43 to

replace i f  bad

Check U20 to

replace i f  bad

Check for
signal  on pin

13 of  U20

Check for
signal  on pin

12 ol  U20

Check lor  a
low on pin 13
of U14

Check for a
high on pin 12
of U14

Check U14 to

replace i f  bad

Check U67 to

replace i f  bad

Check for
pulses on prn
5 ot U42

Check U24 to
specs ano
replace i f  bad

Check Q1 to

replace i f  bad

Check for a
low on pin 1 1

of U20

Check U20 to

replace i f  bad

Check U42 to

replace i f  bad

Check for
pulses on prn
4 of  U42

Check U67 to

replace i f  bad

Check U45 to

replace i f  bad

Check U64 to

replace i f  bad

Check U68 to

replace i f  bad

GOOD

Check for
pulses 0n plns
I  and 10 of  U41

Check U41 to

replace i f  bad

Check U63 to

replace i f  bad

Check U2'1 to
^^^^^ ^^n

rep ace i t  bad

Check for
signal  on p n
1 of  U63

Check for

signal  on pin

11 of  U21

Check U42 to

replace i f  bad

Check U38 to

replace i f  bad

Check U64 to

replace i f  bad

Flowchart 5-29.



Detailed Circuit Troubleslrcotirtg/Analysis 245

Check for
pulses on pin 9
of U23

Check U23 to
specs and
replace i f  bad

Check for
pulses on pin 1 1

of U22
(CF-page 2)

Check U22 to

replace i f  bad

Check U14 to
^^^^^ ^- i

replace i f  bad
(CF-page 3)

Check for
pulses on pin
4 ol  U14

Check for
pulses on pin
5 of  U14

Check U33 to
specs and
replace i f  bad
(CF-page 2)

Check for
pulses on pin

13 of  U13
(CF-page 2)

Check U49 to

replace i f  bad

Check U32 to
specs and
replace i f  bad

Check U13 to

replace i f  bad

Check tor a
high on pin 12

of U13

Check U14 to
^^^^^ -^ i

replace i f  bad

Flowchart 5-30.

Check U23 to
^^^^^ ^^l

replace i f  bad

Check for a
high on pin13
ol U23

Check U40 to
^^^^^ ^^t

replace i f  bad

Flowchart 5-31.
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Try system
with a di f ferenl
monitor

Does direct .
dr ive work?

Check for
signal  on base
of Q1

Check Q'1 to

replace i f  bad

Check U67 to

replace i f  bad

Check for
pulses on pin
2 of U24

Check for
pulses on pin
6 of  U65
(I ig.  2-92)

Check for
pulses on pin
4 of U24

Check U65 to

replace i f  bad

Check for
signal  on pin
6 of  U21
(CF-pase 1s)

Check U24 to
specs ano
replace i f  bad

Check U21 to

replace i f  bad

Check for
purses on prn
I ol U24

Check for
signal  on pin
13 of  U20

Check U20 to

replace i f  bad

Check for
pulses on pin
4 ol U42

Check for
pulses on prns
9 and 10 of  U41

Check U41 to
specs ano
replace i f  bad

Check U42 to
^^^^^ ^^f

replace i f  bad

Check for
pulses on prn
5 ol U42

Check U36 to
^^^^^ ^^;
replace i f  bad

Check for a
low on pin 10
of U42

Check U42 to

replace i f  bad

Check for
pulses on pin
I of U42

Flowchart 5-32.
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(2)

Check U101 to
specs and
replace i f  bad

Check for
pulses on Pin
2 of  U9 and U10

BAD
Check
pulses

for
cn prn

12 of
(cF-1

t23

GOOD

lheck U9 and
J10 to specs anc
'eplace i f  bad

GOODCheck t(
pulses o
of U9 an

pin 14
u10

BAD

BAD

Check U35 to

replace l f  bad

Check
pulses

for
)n prn BAD

Check 21 to

10 of  U23
(CF -paqe 2)

replace i f  bad

GOOD

Check U50
through U57 to
specs ano
replace i f  bad

Check U58 to

replace i f  bad GOOD

Go to the sect ion
"bad text ,
good graphics"

GOOD

Check U36 10
^^^^^ ^6i

replace i f  bad

Go to the sect ion
"bad graphics,
good text"

GOOD

Check U66 to
specs and
replace i f  bad

GOOD

Check U38 to
specs and
replace i l  bad

GOOD

Check tor the
signal  on pin
1ofU6

Check U6 to
specs and
replace i f  bad

Check for
pulses on ptn

I  of  U64

Check U4 to

replace i f  bad

Check U64
to specs ano
replace i f  bad

Flowchart 5-32. "cont."
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STILL BAD

(2)

l,^"

Check U24 to
specs and
replace i f  bad

Check system
with a di f ferenl
monitor

CF-pages 16,1

Does direct
dr ive work?

Check U67 to

replace i f  bad

NO I  oulses on oin I  BAD
Check for
pulses on prn
11 of  U45
(f  is  2-e4)

Check U9 and
U10 to specs
and replace i f
oao

Check U101 to

replace i f  bad

ls the problem
no color?

Check U45 to

replace i f  bad

Check for
pulses on prn
9 of  U45

Check for
pulses on pin
4 of  U68

Check for a
Iow on pin 5
of U68

Check Jor a
low on pin 2
of U68

Check U68 to

replace i f  bad

Check for
pulses on pin
1 of  U68

Check for
pulses on prn
10 of  U45

Check U68 to

replace i f  bad

Check U43 to

replace i f  bad

Check U101 to

replace i f  bad

Check for
pulses on prn
3 of  U45

Check U9 and
I  l1n l^  c^o^c

and replace i f
bad

Flowchart 5-33.
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Check U43 to
^^^^^ ^^t

replace i f  bad

Check for
pulses on pin
13 of  U45

Check for
pulses on pln
14 ot U45

Check for
pulses on pin

2 of  U45 Check U44 to

replace i f  bad

Check for
pulses on pin
1 of  U45

Check for
pulses on pin

15 of  U45

Check U45 to
^^^^^ ^^l

replace i f  bad

Check U65 to
^^^^^ ^^t

replace i f  bad

Check for a
high on pin 8
of U65

Check U14 to
^^^^^ ^- t

replace i f  bad

Check for a
hlgh on pin 12

of U14

Check U20 to
^^^^^ ^^t

replace i f  bad

Check for a
low on pin 11
of U20

Check U64 to

replace i f  bad

Flowchart 5-33. "cont."
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Check U12 to
specs and
replace i f  bad
(CF-page 2)

Check for
purses on prn
19 of  U38

Check U38 to
specs ano
replace i f  bad

Check lor
pulses on pin
2 oI U20
(CF-page 5)

Check U20 to
specs and
replace if bad

Check for
pulses on pin
12 o!  U21

Check U21to
specs and
replace i t  bad

Flowchart 5-34.

Check for s ignal
on pin 17 ot  U24
whi le pressing
a key
(CF-page 2)

Check for a
signal  on pin
4 of  M2 inside
the keyboard

Check J7 pin 2
for an open
or broken cable

Check U24 to
specs ano
replace i f  bad

Check for
signal  on pin
3ofM2

Check M2 to
specs and
replace i f  bad

Check U80 to

replace i f  bad

Whi le pressing
a key, check
for s ignal  on
pin 11 of  U24

Check M1 to
specs ano
replace i f  bad

Check U26 to
^^^^^ ^^i

replace i f  bad

Check M3 to
specs and
replace i f  bad

While pressing
a key, check
for s ignal  on
pin 1 of  U24

Check U36 to
specs ano
replace if bad

Check U82 to

replace i f  bad

Check 21 to
specs and
replace i f  bad

Flowchart 5-35.
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Check U24 to

specs and
replace i f  bad
(CF-page 2)

Check M1 to
specs and
replace i f  bad
(M1 is in
ke ybo ard )

Check 21 to
specs and
replace i f  bad
(f  iS 2-58)

Check for a
shor l  or  open
on the keyboard
matr ix

Try system with
a di f  f  erent
cassette recorder

Check for pulses

v,,  P, ,  '  
v  vr  vvv

when trying to
write to recorder

Check for pulses
on pin 1 and 2 of U63
when try ing to
write to recorder

Check P4 for
an open or snor l
(CF-page 2)

Check U34 to
specs and
replace i f  bad

Check U63 to
specs ano
replace i f  bad

Flowchart 5-38.

Flowchart 5-36.

l f  only one KeY
f ai ls,  replace
bad key

Check Z1 to

replace i f  bad
(CF-page 2)

Check M l  by
subst i tut ion

Flowchart 5-37.
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Try system with
a di f ferent
cassel le recorder

Check U95 to
specs ano
replace i f  bad

Check U1 to

replace i f  bad

Check Kl  to
^^^^^ ^^!

replace i f  bad

Check for a
high on pin 6
of U63

Check for a
high on pin 6
of U63

Check for a
low on pins 4
and 5 of  U63

Check U63 to
specs and
replace i f  bad

Try system
with a di f ferenl
l rght  pen

Check that pin
4 of  U29 has the
inverted signal
rh^r i^  

^n ^ i^ 
c

i lo!  ,J w,,  P, , ,  r

of U29

Check U29 to

replace i f  bad

Check U11 to
^^^^^ ^61

replace i f  bad

Check U38 to

replace i f  bad

Check U24 to

replace i f  bad

Flowchart 5-39. Flowchart 5-40.
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Check U1 to

replace i f  bad

Check U5 to
^^^^^ ^^i

replace i f  bad

Check for
pulses on prn
15 of  U6

Check U6 to
^^^^^ ^- t

replace i f  bad

Try system
with a dif ferent
pr inter

STILL BA

Check U4 to
specs and
replace i f  bad

GOOD

Check U3 to
specs and
replace i f  bad

Check U2 to
specs ano
replace i f  bad

Go to section
"pr inter won' t
pr int  at  a l l "

Flowchart 5-41. Flowchart 5-42.
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Write the fol lowing
program ano run

10 souND 200,200
20 GOTO 10

Check for
pulses on pin 6
of U95
(CF-page s7)

Check U95 to
specs and
replace i f  bad

Check U36 to
specs ano
replace i f  bad

Check for
pulses on pin 13
of U63
(CF-page 57)

Check U34 to
specs and
replace i f  bad

Check U63 to
specs and
replace if bad

Flowchart 5-43.


