Detailed Circuit

Troubleshooting/Analysis

Chapter 5 covers the detailed troubleshooting
analysis associated with the IBM PC. The
chapter is divided into five parts as follows:
Start-up problems

Run problems

Display problems

Keyboard problems

Other I/O problems

A PN

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

Part 1 covers the symptoms that can occur
during initial power-up including no power and
no disk boot-up operation. Each PC comes with a
built-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 localize a malfunction to a
particular part of the machine. Error codes were
described in Chapter 4.
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Part 2 discusses the failure symptoms that
can occur after initial 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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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 preliminary
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 like resistors and
capacitors because catastrophic failures of these
passive devices are usually quite visible during

examination of the system board and peripheral
cards. If you 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.

Caution: Opening the IBM PC system unit
may void its warranty.

TROUBLESHOOTING CONTENTS

1. Start-Up Problems

Won’t boot, no fan, screen blank ....... 199
Won’t boot, fan works, screen blank . . . .. 199
Won’t boot, both drive lightson ........ 200
2. Run Problems

Can’t read fromonedrive . ............ 202
Can’t read from either drive ... ........ 206
Can’t write toonedrive ............... 206
Can’t write to eitherdrive . . ........... 207
Can’t access either drive.

No drive access lights.

No drive motor energized. ........... 207
Drive destroys data on write-

protected disk. ..................... 209
Computer locks up, no re-

sponse from keyboard. .............. 210
Power turns off after running

forawhile.............oooiiiiin. 212

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)
Nodisplay.........coovvviiin i,
No horizontal synchronization..........
No vertical synchronization ............
No text, graphicsworks . ...............
No graphics, text works . ...............
Bad characters
Bad or no color (image correct) .........
Cursor missing or not blinking...........

4. Keyboard Problems

Keyboard won’t respond at all or

wrong character is produced ..........
Bad key action—some or

one keywon’twork .............. ...,
Unwanted key repeat action

5. Other I/O Problems

Cassette—can’t write data to tape
Cassette—can’t load data from tape .. . ...
Light penwon’twork. .................

216
217
219
220
221
221
226
227

228

230
230

231
236
236
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Printer won’t print

Printer locks up or prints garbage
Speaker won’t work
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Fig. 5-3. IC layout for the
monochrome display/printer adapter.
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Fig. 5-4. IC layout for disk drive adapter card.

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, I1/O error code displays, and other
error displays. The listing 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
isolating a failure to a module, subunit, or
peripheral.

Note: If 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 oN/OFF switch is rocked to the oN posi-

tion, nothing happens. No fan sound can be
heard.

Preliminary Checks

1. 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 time,
powering up and testing each time 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 all peri-
pherals are removed, power-down, unplug P8 and
P9, and check the voltages in the connectors on
the cable from the power supply. If 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 flowchart 5-1. If 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. l
. . Unplug the cable
Classical Approach (Figs. 2-5, 2-6, from P1 and P2 on
and CF pages 2, 4, and 59 apply) Check the voltages
power supply.

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

Do
All Pins
Have Proper
Voltages?

Go to flow-
chart for which
ever voltage

is bad.

Plug cable
with all peripheral cards except keyboard and back Jnto P1
monitor adapter cards installed, check for L
approximately 14.318 MHz signal on pins 16 and

17 of U11. If the signal is not present, replace
crystal X1. If the signal is present, check for a
4.7727 MHz signal on pin 8 of U11. If it is not
present, check U11 to specs and replace if bad.
If it is present, replace ROM U33 and retest. If
the system still fails, check CPU U3, U46, and

Do
All Pins
Have Proper
Voltages?

Remove all
peripherals
(adapter cards,
disk drives, etc)

4

UG to specs. Replace if bad. Should this not - Ch‘k
. N ec
correct the problem, refer to section “Computer il 600D voitages
Locks Up,No Keyboard Response”and flowchart (fig. 22) =P8
5-5. lBAD
@) (1

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.

L. i Flowchart 5-1.
Preliminary Checks (Figs.

2-98 and 2-101 apply) 3. Check that resistor pack at 2F on drive

1. Check that all drive cables are installed analog card is set for correct drive.
correctly. 4. Visually inspect the system board, disk drive

2. Clean all board header connections, espe- adapter card, and disk drive analog card.

cially on the disk drive adapter card. 5. Refer to appropriate section in Chapter 4.
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Flowchart 5-1.

(1

Do
All Pins
Have Proper
Voltages?

Remove power
and meter for a
short between
ground and

power of P8/P9

Reconnect one peripheral at
a time, checking the voltages
of P8 and P9.* When the voltage
disappears the last peripheral
plugged in is bad. Check the
board for power shorts to
ground. Return to full service

(2)

*NOTE

Remember to remove
power before unplugging
or plugging in

peripheral cards.

"cont." Check for 15 V Check for
GOOD| at cathode BAD lsignal at anode|GOOD » Replace CR9
of CRS of CR9 and retest
(CF-page 52) (CF-page 52)
L BAD
%
Clneex [2k: Go to, flow-
adjustment Ay ©
(fig. 2-2) chart for "no
=R voltages
(See Chap 4) work”
k
Check IC4, IC5, and
IC6 to manufacturer’s Hepidce:bad o)
specifications | SUmBopent,
(CF-pages 8, 52) and retest

GOOD
v
Check Q3 and
Q4 for proper GOOoD
operation

(CF-pages 8, 53)

Look for open
»| etch or broken
cable

BAD

Classical Approach (Figs.

2-98 and 2-102 apply) 2. IBM PC RUN PROBLEMS

This section covers those problems you might
encounter while your system is running. For
example, you attempt to do something and get a

Replace U16 on disk drive adapter card and
retest. If this doesn’t correct problem, replace
U17 and retest. (See flowchart 5-6.)
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No voltages
work
v
Check that wall
socket has
proper voltage
v
Check fuse (F1)
on the AC input
board
(fig. 2-1)
m— Look for open
‘. etch or
Check for Check for a signal llsfrol:_?ln bcadble
proper voltage BAD at J3 pin 1 and J3 | BAD thes ! a!
at cathode CR1 “lpin 4 y inpSt rsgae:ze
. CF-page 8
(CF-page 8) (CF-page §8) and retest. Be
GOOD very careful:
v HIGH VOLTAGE
Check for Check for
pulses at BAD i ecl TP6 BAD
pin 15 of 1C1 signal at —# Check IC2 and
(EFEmae 58 (CF-page 53) IC4 to specs and
replace if bad
GOOD GOOD
r Y
Check @2to | |check T11wo | [ Checkfor Check IC1 and
d GOOD BAD | signal at the
specs an la { specs and -« t Qo IC3 to specs and
replace if bad replace if bad output o replace it bad
(CF-page 52)
GOOD
%
Check Q1, CR5, Check for Check the signal
and T1 for proper BAD | signal at GOOD | at CR9, CR10, and
operation and h output of Q1 "] CR11 anode
replace if bad (CF-page 52) CF-pages 8. 52)
BAD
9
Replace T2

Flowchart 5-2.

: : Problem: Can’t Read From One Drive
response entirely different from what you

expected. The following three sections will cover Symptom Described

broad malfunctions such as display failure,

keyboard failure, and input/output failures An error display occurs or the drive spins, con-
(although these may also occur during the time tinuously trying to load data from the disk into
you start up your system). the system board.
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No +5 V

Check for GOOD Look for open
5V at TP8 etch or broken

cable

L

BAD

A
Check that CR10
and L1 are
operating properly.
Replace if bad

No +12 V

1

Gl (68 BAD Go to flow
+5V at TP8 o | BN
"No +5 V"
GOOD

¥

Look for open
Check TP10 | GOOD |etch or short.

for +12 V | Also check for
bad cable
BAD

L4
Check Q5, Q6,
Q7, and CR9
to specs,
Replace if bad.

Flowchart 5-3.

Preliminary Checks

1.

Check cables for continuity and proper
mating.
Try another known good program disk.

. Shift the bad drive to position A (if not

already installed as drive A).

. Check for disk spinning action during disk

read sequence. If no drive motor activation
is observed, go to flowchart 5-8.

. 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.

No =5V
{CF-page 9)

l

Look for open |gpop| Check for

etch or bad -5 volts on
cable TP
LEAD
Goon| Check for
IC;OZ:: I::Lh - -5 volts on
P pin 3 of IC7
lBAD
Go to flow- BAD Check for GooD Check IC7 to
chart —12 volts on specs and
"No —12Vv" pin 2 of IC7 replace if bad
No —12v

|

:

Check CR11 Look for open

1
to specs and CEQ.[. or shorted etch
replace if bad Also check cable

Flowchart 5-4.

6. Conduct the following 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 2-102 and CF page 2 apply)

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 follows this classical approach to
solving the drive won’t read problem. (Also see
flowcharts 5-7 and 5-10.)
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(1)
Go to section l
\c/::s:kes BAD "system won't
2 P1 P2 Sk, D (E0 Check pin 5 [ o\
! nothing on screen” of U11 for »
GOOD pulses
L Replace U11
. i i GOOD
Disconnect all Plug 'f] one peripheral l and retest
peripherals except |GOOD. at a time. Retest aftelr
keyboard and —®1 each. When system fails Check for BAD
monitor. Retest last peripheral plugged a low on »
in is bad. pin 10 of U11
BAD
v GOOD
Check for a high Go to section 3
on pin 11 of U11 BAD | "system won"t boot, Check for
(system board) no fan, nothing works" #84.7727 MHz
flowchart "(2)" at the Look for an
GOOD following IF ANY | open etch
4 locations: BAD between pin 8
- 7| of U11 and
Che_ck for 5|.gnal Check crystal pin 19 of U3, U4 point of no
pulsing at pins BAD to specs and pin 13 of U15 signal
16, 17 of U1 | replace if bad pin 9 of U99 .
(fig. 2-6) (CF-4) pin 2 of U6 [
GOOD
< GOOD
A 4
Check for c ;
42.3863 MHz BAD fh?_;C;apfm 9 BAD |
at pin 2 of U11 o )
(024) ’ ~92.3863 MHz
GOOD GOOD
lr y
Check for 50 Replace U11 Check forla BAD Look for
rs14.318 MHz and retest +5 V at pin »| open power
at pin 12 of U11 40 of U3 etch to U3
GOOD GOOD
k
A
N Using a scope
Check for NOTE
~4.7727 MHz BAD Remember to check that reset | 5 | Replace UT1
at pin 8 of U11 EIAIEXE) (XTI L and retest
before plugging power is applied

|

(1)

and unplugging
cards.

(pin 21 of U3)

lGOOD

(2)

Flowchart 5-5.
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Flowchart 5-5. "cont."

(2)

l

Check for low

Check interrupt

GOOD

or pulses at BAD | circuitry for
pin 18 of U3 INT stuck on
(CF-page 2) high
GOOD
Check for a
low on pin 17, | BAB C.heck for a  laoop Check fo.r a
high on pin 2 # low on pini
G of U97 of U97
(CF-page?2)
GOOD BAD BAD
L
Check U3 to Check U397 to
specs and specs and

replace if bad

replace if bad

GOOD

3

BAD

Check U46 to
specs and

replace if bad
(CF-page 59)

X

Check for a

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

GOOD

¥

Check U33 to
spec and
replace if bad

lGDOD

Check U15 and
U16 to specs
and replace if
bad

(CF-page 59)

GOQD

1

Check U6 to
specs and
replace if bad
(CF-page 4)

GOOD

Go to section

"computer locks
up, no response
from keyboard"

Check U97 to
specs and
replace if bad

Go to section
"computer
locks up, no
response from

keyboard." Subflow

"NMI stuck high "
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Problem: Can’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.

Preliminary 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 apply)

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. If it 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.” If
+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=0

20 DEF USR=40000

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 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 drives
are correctly

installed

GOOoD
h 4

Check U16 to Flowchart 5-6.

specs and
replace if bad

GOOD
1

Check U17 to
specs and
replace it bad

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 page 21).

If the signal is present on pin 6 of U20,
check U19, U25, and U26 to specs. If no or a
bad signal is found on pin 7 of U24, check U22,
U23, and U24 to specs. If a good signal was
noted at pin 7 of U24, check U21 and U20 to
specs.

Problem: Can’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.

Preliminary 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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Classical Approach (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:SAM.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

Check for pulses on pin 8 of 3B. If no
pulses are found, check 3B to specs. Follow any
improper signal back to its origin. If 3B has
proper pulses, check the waveform on the
collector of Q1 and Q2 (CF page 2). If 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 2B to specs and replace if bad. If 2B is
good, check Q1 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.

Preliminary Checks

1. Check all cables for continuity and proper
mating.

2. Clean 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:

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

Replace U6 and retry writing. If 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 fail to react to any read or write
operation.

Preliminary Checks
1. Check that all drive data and power cables

are properly connected and have good
continuity.
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Can't read

z

Put bad drive
in position B:
(See appendix

)

l

Insert a copy
of a readable
disk in drive B

1

program:

10 DEF SEG=0
20 DEF USR=40000

Write and run the following

30 FOR X=40000 TO 40007

40 READ Y
50 POKE X, Y
60 NEXT X
70 A=USR (0) Check IF to
80 DATA 176, 37, 186, 242, specs and
3, 238, 235, 253 replace if bad
Teooo
Check 3B to Check for a Check for a Check for a Check for
GOOD| low on pin 13 BAD | high on pin 11 |GQOD| pulses on GOOO | signal at pin
specs and l——— < = . »
replace if bad el 6 of 2B pin 3 of IF 9 of IF
. (Write gate) (CF-page 2) (Tndex) (CF-page 2)
BAD BAD lBAD
v v
Check that the | gonp| Check 3Dto | oo | Check 3E to s C_hec'l‘ for (2)
proper jumper specs and s | specs and < SN I (I
is in E1 replace if bad replace if bad 2 of IF
(CF-page 2)
laoon
(1)
Flowchart 5-7.
2. Clean edge connector on drive adapter 10 DEF SEG=0
cards. 20 DEF USR=40000
3. Refer to appropriate section in Chapter 4. 30 FOR X = 40000 TO 40007
40 READ Y
Classical Approach (Figs. 50 POKE X,Y
2-98 and 2-101 apply) 60 NEXT X
70 A=USR(0)
Go into ROM BASIC and write and run the 80 DATA 176,37,186,242,3,

following program:

238,235,253
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(1)

i

Check for N Check IF to
pulses en pin 1 Goop specs and
of IF replace if bad
BAD
5
Check for Check Q8 to Chegk el
) BAD GOOD | the index
pulses on pin 1 » specs and » ;
of 2E replace if bad SISUISEeLr el Ein
open
GOOD
v
Check 2E to
specs and
replace if bad
(2)
Flowchart 5-7.
"cont." Check 5E Check 5E and
to specs and 5D to specs and
replace if bad replace if bad
GOOD 8AD
9
Check for Check for
Check 5D Check 5C to
i i S000 i i et )
ho B TR ) GOODP signal on pin GOOC signal on pin | GOOD specs and
3 of 5C 2 of 5C )
replace if bad replace if bad
(CF-page 2) (CF-page 2)

lBAD

Check the heads
to specs and
replace if bad

GOoD

Check 3A, 44, 5B
and all related

circuilry 10 Specs
and replace If bad

lGDOEl

Go to section
"head switching
bad"

Check for a low on pin 6 of U16. If pin 6 is
low, check the cables on P2 for continuity. If pin
6 is high, check U30 and U17 by replacing each.
If neither of these is bad, check U29, U14, and
U16 to specs and replace if bad. (See flowchart
5-14.)

Problem: Drive Destroys
Data on Write-Protected Disk

Symptom Described

When inadvertently trying to write to a disk
which has a write-protect tab installed, data is
written on the disk. The write-protect feature is

not functioning,

Preliminary Checks

1. Check the drive cables for proper mating

and continuity.
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Mo spin

L

Check for 12 V
on pin 1 of 8AD
J2 on analog
card

Check continuity
GOOD on cables to

v power connector
Check for 5 V
on pin 4 of BAD
J2 on analog
card

GOOD

Go to section
"nothing works, no
and check for | BAD | fan, nothing on

Disconnect J2

GOOD
X
Boot to ROM BASIC and
type in the following
program:

10 DEF SEG=0

20 DEF USR=40000

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

Insert a readable diskette
and close drive door

|

(3)

voltages on screen”. Then go
cable to flowchart for
GOOD the bad voltage

Check for short
on analog card
between power
and ground

Flowchart 5-8.

2. Clean the adapter card edge connector.
3. Refer to appropriate section in Chapter 4.

Classical Approach (CF page 2 applies)

Insert a write-protected blank disk into the bad
drive and close the drive door. Check for a low
on pin 10 of 3D (analog card). If pin 10 is high,
check for a high on pin 11 of 3D. If pin 10 is low,
check 3B to specs and replace if bad. If pin 11 of
3D is high, replace 3D. If pin 11 of 3D is low,
check the write protect switch (check pins 1 and 2

of P8 for continuity when the disk is not in the
drive, and open when a write-protected disk is
inserted). (See flowchart 5-15.)

Problem: While Running, Computer
Locks Up. No Keyboard Response

Symptom Described
During operation of known-good program, the

computer locks up, the display freezes, and
keyboard inputs have no effect.
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(3)

Check for a low Check for a low Check for a high g
Go to section
on pin 16 of J1 BAD | on pin 8 of J16 | BAD | onpin @of U16 [ BAD | v ot drive
on analog on adapter on adapter will read"”
card card card
GOOD GOOD GOOoD

Check for a low

Check 3E to 84D | on pin 2 of 3E Check all drive Check U16 to
specs and on Anala cables for specs and
replace if bad i g continuity replace if bad
card
GOOD

Y

Check Q1A and
Q2A to specs

and replace if bad
(On servo board)

GOCD

Check U1 on
servo board
to specs and
replace if bad

GOOD
Y

Check continuity
on cables to
drive motor

GOOoD

A

Check drive
motor to specs
and replace if
bad

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.

Flowchart 5-8. "cont."

Classical Approach: (Figs. 2-7, 2-13, 2-15,
and CF pages 2, 3, 4, 58, and 60 apply)

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 5-16 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 1 minute, the power shuts down and oper-
ation stops.

Preliminary 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.
Classical Approach (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 sensitive 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 DISPLAY 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 11 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 USS5 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. If 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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Head
motor

Check with an
ohmmeter for | gap | FePlace
~73 Q on each motor and
winding on retry
position motor (4)
GOOD i
Check for
Check for pulses on pins 2 | BAD
continuity on and 6 of 4D on
cables to analog card
motor
GOOoD
GOoOoD |
L Check for Check for — Cgeck 5D and
Using a test pulses on pins 2 | BAD pulses on pin gndtiesﬁsgz .
utility program, and 6 of 4E on 2 0of 4C P
bad
step the motor analog card
for the heads D
back and forth ‘ lGODD
i Check for SAD
pulses on pins 3 Check for )
(4) and 5 of 4D pulses on pin  |—=(5)
3 of 4C
GOOD
[ GOOD
5
Check for Check for
BAD G
:;OZﬁ f‘:rh high on pin 1 :OOD pulses on pins 3 B4 Check for .
pen efc of 4D and 5 of 4E pulses on pin  f——(5)
11 of 4C
GOOoD
A
Check 4D and
4E to specs and
replace if bad GOoD
GOOD
‘ 9
Check 4C to Check for Check 5D and
specs and < GOOD pulses on pin BAD_| 3D to specs .
replace if bad 12 of 4C g”‘; replace if
a

Flowchart 5-9.

U33 to specs. If U33 also checks good, refer to
(4) of flowchart 5-22. If pin 13 of U43 is not low,
check for a low on pin 12 of U29. If pin 12 is
high, refer to (5) of flowchart 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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replace if bad

(5)
C_“‘;C" fora | pap | Look for
2;948‘3” [l open etch
GOOD
3
Check for . BAD Check 3B to
pulses on pin specs and
2 of 4B replace if bad
GOOD
r
Check for e Check 4F and
) ) .| 3D to specs
high on pin 4 .
of 4B and replace if
bad
GOOD
k
Check continuity BT Check for . BAD Check for !
on cable to pulses on pin < pulses on pin
adapter card 11 of 2E 5 of 4B GooD
GOOD GOOD GOOD
A 3 A
T ST Check 2E to Check 4B to
pulses on pin 9  [GOODY oo g
¢ Ug A p . specs and <
° on adapter replace if bad replace if bad
card
Check U9 to
BAD specs and
replace if bad
Check for Check U6 to
. BAD
pulses on pins » specs and
9 and 10 of U4 replace if bad
GOOD
k4
Check U4 to
specs and

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.

Classical Approach (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
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a signal on pin 13 of US55 (CF page 2). If 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 US55 to specs. If US55 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 US58. 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 US0 and U60 to
specs. Replace the failed part. (See flowchart
5-23)

Problem: No Vertical
Sync (Monochrome Adapter)

Symptom Described

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

Preliminary Checks

1. Check the video cable for continuity 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 US55 (CF page 2).
If the signal is not present, check U35 by
substitution. 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 (Figs. 2-72,
2-76, 2-80, and CF page 2 apply)

Run a program that activates the high resolution
screen. Check US58 to specs. If US8 is good,
check for a low on pin 2 of monochrome adapter
card IC U24. If pin 2 is low, check U24 to specs.
If pin 2 is not low, check for a high on pin 6 of
US3. If pin 6 is high, check U6 to specs. If pin 6
is not high, check US53 to specs. (See flowchart
5-25.)

Problem: Bad Char-
acters (Monochrome)

Symptom Described

Garbage on screen, illegal characters, strange
shapes in both graphics and text modes.

Preliminary Checks

1. Verify cables connected correctly.

2. Clean 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). If a good pin
4 signal is noted, check for pulses on pin 5 of
US54. 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 U32 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 USS
to specs. If US55 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 (4) of flowchart 5-26.

If pin 5 of US54 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 cheeks good, check
U1 and U6 to specs.

If no pulses were found on pin 1 of U29,
check U35 by substitution. If U35 checks good,
check U43 to specs. If U43 checks good, check
USS to specs. If USS is good, check U23 to specs.

Problem: No Display
(Color Graphics Adapter)

Symptom Described
No screen display. No graphics; no text.
Preliminary Checks

1. Check the cable for continuity and proper
mating.

Head
switching
bad

&

Insert a double-
sided double-
density disk in
drive and close
door

L
Boot to ROM BASIC and
type in the following
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 Check head 1
at pins 2 and 7 GOOD and head 2 10
of J3 on analog "| specs and
card replace if bad

lBAD

(6)

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.

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

Does the direct drive video work? If it does,
check Q1 to specs. Look for an open between
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(6)
Check for BAD Check for Check 2E to
pulses on pin # pulses on pin ™ specs and
2 of 2B 1 of 2B replace if bad
lGOOD GOOD
Check Q6 and Check for Check 2B 1o
Q7 to specs GOOD :
and replace if g pulses on pin SPEES Ei
o 12 of 3E replace if bad
lBAD
Check 3E to Goon Check for
specs and pulses on pin
replace if bad 13 of 3E
Flowchart 5-10.
" " BAD
cont.
Check 2E to GOOD Check for
specs and l«——— pulses on pin
replace if bad 32 of J1
BAD
- Check for
Checkblcotmmuny GOOD| pulses on pin 32
O CERIE e of J2 on adapter
adapter card
card
BAD
Check for
- Check U9 to
i 5000
pulses on pin 12 |BCOD epeceland
of U9 on adapter )
card replace if bad
lBAD
Check for
Check U6 to - Check U4 to
D i 300D
specs and BAD | puises on pin 27 assid specs and
replace if bad of L(Jf’ on adapter replace if bad
car

Q1 and the connector P1. If the direct drive Problem: No Horizontal
video does not work, check U67 to specs. If U67 Sync (Color)

checks good, check for about 14 MHz on pin 13

of U6. If the signal is bad or not present, check

U26 to specs. If pin 13 has a good signal, check Symptom Described

for a signal on pin 9 of U101 (CF page 16). If the
signal on pin 9 is bad, check U6 to specs. If the Display unreadable due to lack of horizontal

signal is good, check U101 to specs. (See sync.
flowchart 5-27.)



218 Chapter 5

Check continuity
on all cables

h 4

80 DATA 176, 37, 186, 242,
3, 238, 235, 253

Run the program

l

(1)

Does the motor Check for 12
spin when the NO volts on TP10 GOQD
system is in power supply
powered up? (CF-page 9)
YES BAD
¥ v
Boot to ROM BASIC and It the power is Check U16 to Flowchart 5-11.
type in the following still bad go to specs and
program: section "system replace if bad
won't boot, no fan, (fig. 2-102)
10 DEF SEG=0 nothing on screen,” (CF-page 5)
20 DEF USR=40000 subflow "no +12 GOOD
30 FOR X=40000 TO 40007 volts" j
40 READ X
50 POKE X, Y Check U17 to
60 NEXT X specs and
70 A=USR (0) replace if bad

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 monitor.

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 a signal on pin 7 of U21. If no signal is
found, check U21 to specs. If U21 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
5-28.)
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{lﬁ
Check for
l(:heCk izl 325 GooD | pulses on pin 8 BAD Check P2
oth%n pin | of U18 on drive for continuity
© adapter board
BAD GOOD
1 v
Check U6 to Check for Check U18 to Check P3-1, 2
. BAD for open
specs and pu|ses on pin specs and fi
replace if bad 2 ot U22 replace if bad (fig 2-100)
{CF-page 21)
|@Z00 GOOD
Check for
Check for Check Uflto
:‘ili ':’“;ﬁ;’“ BAD I ~16MHzon BAD I specs and
i lace if
Flowchart 5-11. 13 of U22 pin 3 of U1 MERIECE O (oE)
“cont.” GOOD
Check for Check U23 to
. BAD
pulses on pins specs and
2 and 15 of U23 replace if bad
GOOD
Check for BAD Check U22 to
pulses on pin  }———# specs and
6 of U22 replace if bad
GOOD
Check for 8AD Check U24 to
pulses on pin » specs and
7 of U24 replace if bad
lGOOD
(2)

Problem: No Vertical Sync (Color)
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 11 of U21 (CF page 15).
If no signal is present, check U38 by substitution.
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(2)

Check U21 to
specs and
replace if bad
(fig. 2-104)
GOOD
Check U20 to BAD Check for
specs and < pulses on pin
replace if bad 6 of U20
GOOD
¥
Check for BAD Check U189 to
pulses on pin specs and Flowchart 5-11.
3 of U19 replace if bad " "
cont,
GOOD
%
Check for BAD Check U25 to
pulses on pins specs and
5 and 6 of U26 replace if bad
GOCD
Check for BAD Check U26 to
pulses on pin | ——s{ specs and
23 of U6 replace if bad
GOOD
L4
Check U6 to
specs and
replace if 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. If pin 9 of
U67 had signal, check for signal on pin 1 of U63.
If pin 1 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
U21 to specs. (See flowchart 5-29.)

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 U32 by 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 Ul4. If no
pulses are found, check for a high on pin 12 of
U13. If pin 12 is high, check U13 to specs. If pin
12 is not high, check U14 to specs.

If pulses are found on pin 4 of U14, 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.

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

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

Problem: Bad Characters
(Color 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. Eliminate the monitor as the problem by
substitution with a known good display unit.

5. Refer to appropriate section in Chapter 4.

Classical 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
12 of U23. If pin 12 is not pulsing, check U21 to
specs and replace if bad. If pin 12 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 14 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 U10, 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 U358 to
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i
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2AD

Chigek forya high Check for a Check for a
on pin 10 of BAD ; . BAD A
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(LT of 1F of 1F
card)
GOOD GOOD G00D
Y 3 A
Check 3B to Check continuity ghi‘:k for. 2
specs and on cable J1-1 'fg Fon pin 5
replace if bad to drive adapter @i
GO0D 1GOOD
3
Boot to ROM BASIC and Check 1F to
specs and

type in the following
program:

10 OPEN "B: SAMS, DAT"
FOR QUTPUT 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

'

(1)

replace if bad

A

Check P8-1and
J4-5 connected
properly

GOOD
A 4

Check the write
protect switch
to specs and
replace if bad

Flowchart 5-12.
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(1)
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Check for Check 3D
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: i -24
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GOOD
Check Q1, Q2, Check for signal
and Q3 to specs | BAD at collector of
and replace if Q3
bad
GOOD
h
Check for : Check 2E to
pulses on pin BAD
———» specs and
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(CF-page 2)
GOOoD
Check for SAD Check for
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6 of 2E 5 of 2E GOCD
GOOoD BAD
y A
Check 5C to Check for Check continuity
BAD .
specs and < pulses on pins on J1 (1)-22
replace if bad 8 and 9 of 5C and P2-22
[elalal]
Check 2B to BAD Check for .
specs and < pulses on pins
replace if bad 6 and 8 of 2B
GOoD
Check for Check Q1 and
waveform on BAD Q2 to specs
collectors of and replace if
Q1 and Q2 bad
GOOD

1
Check the resistances of the
heads, and operation of
switch transistors Q6 and Q7
See section "can't read from
one drive" subflowchart
"head switching bad.”

Flowchart 5-12. "cont."
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(1}
l Check for Check U6 to
] BAD d
Check continuity AUISES O (Bl *| specs an
on all cables to 1 @ L7 rEplEEs 1 b
the disk drives co0D
A
3 Check for BAD Check U7 to
Insert a blank pulses on pin - » specs and
disk without a 13 of U7 replace if bad
write-protect
tab in drive B GOOD
L
3
Check for -
3000 Check P2
Boot to ROM BASIC and puises on pin COOD- mrw:n open
type in the following 3 of U9 '
program:
BAD
10 OPEN "B: SAMS. DAT"
FOR OUTPUT AS #1 Check for GOOD Check US to
20 FOR X=1 TO 300 pulses on pins |2 » specs and
30 PRINT #1, "THIS IS A 1 and 2 of US replace if bad
TEST"
40 NEXT X BAD
50 CLOSE #1
60 GOTO 10
Check for . BAD Check for ‘ GOOD Check U10 to
pulses on pin » pulses on pin ———# specs and
Run program g of U10 15 of U1t replace if bad
L GOGD BAD
Check for a low : .
on pin 16 of U1g | BAD,| Check U18to Check U11 to , Checkyions
. specs and GOOD| pulses on pin
on drive adapter . specs and
replace if bad ) 30 of U
card replace if bad
(CF-page 20)
lGOOD
BAD
Y
(1)
Check U6 to
specs and
replace if bad

Flowchart 5-13.

specs. If this chip also checks good, check U50
through US57 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
U065 checks good, check U21 to specs. If a bad or
no signal is found on pin 6 of U21, 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). If the signal on pin 1 is bad, check U4 to
specs. If the signal on pin 1 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
and U42 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 continuity
on all cables
to drive A

1

Turn on system and boot
into ROM BASIC . Type the
following program:

10 DEF SEG=0

20 DEF USR=40000

30 FOR X=40000 TO 40007

40 READ Y

50 POKE X, Y

60 NEXT X

76 A=USR (0)

80 DATA 176, 37, 186, 242,
3, 238, 235, 253

Run program

heck
Check for & GOOD | Check P2-12
low on pin 5 of M n
U16 on drive ¢ ope
adapter card
BAD
Check for a
: . Check for a
GOOD GOCD
thgB106n pin 5 12— high on pin 4 —* Replace U186
o}
(fig. 2-101) i
BAD BaD
3
Check U30 to
R —— GooD Check U17 to Clheck for. a | BAD
) la————1 specs and high on pin 12
replace if bad replace if bad f Uia
(fig. 2-98) P €
GOOD
k.
BAD Qheck fOf‘ a Check for a  [zaop
————— high on pin 13 low on pin 3 |—* Replace U12
of U14 of U12
lGOOD BAD
k.
Replace U14 Sh:;k :n1d7 i
and retest P .
replace if bad

GOOoD

Check U30 to
specs and
replace if bad

Flowchart 5-14.
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|
Y

Insert a write-
protected disk
in the bad drive

v
Check for a Check the write-
high on pin11 | BAD | protect switch
of 3D to specs and
(CF-page 2) replace if bad

| GOOD

Check for a BAD
low on pin10
of 3D

Replace 3D

GOOD

h

Check 3B to
specs and
replace if bad

Flowchart 5-15.

Problem: Bad or No Color-
Image Correct

Symptom Described

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

Preliminary 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.

Classical Approach (Fig. 2-94
and CF pages 16 and 17 apply)

Does the direct drive video work? If it 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 U45. If pulses are found on
pin 4, check for pulses on pin 10 of U45. If pin
10 is good, check for pulses on pin 3 of U4S. If
pulses are found on pin 3, check for pulses on pin
13 of U45. If pin 13 is good, check for pulses on

v
Press cntrl, alt. | NOTHING
and del at the HAPPENS ;l:‘m c:” ‘?"Sle?
| or 7 ses
same time on . ”b kLcon s
the keyboard Ui back g
|
¥ ¢
Wait for boot YES Go to error
up. Are there code chart
any error codes? (chap 4)
NO
h 4

Make sure that the program
is not the problem. Try
running a different program
There may be a heat problem,
so run for a while before
going back to original
program.

T

When system
locks up, check { BAD | Go to flowchart
for a low on "NMI stuck high"
pin 17 of U3
GOOD
A
:i;iclgnfoprma BAD |Go to flowchart
— . @
22 of U3 ready stuck low
GOOD
Check for
BAD
pulses or a low > Sao to Howct:art
on pin 6 of U6 bus control
LGOOD
(1)

Flowchart 5-16.

pins 1, 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 U101 to specs. If U101 checks good,
check for a high on pin 12 of U14. 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.)
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replace if bad

I(?)r\:ve(;i f;irna BAD | Go to flowchart
"reset failure”
1 of U3 res ailure
GOOD
5
Check for Check U3 to
4,77 MHz on GOOD. specs and
pin 19 of U3 replace if bad
BAD GOOD
5 A
o Check for Check the CPU (U3)
Look far m 4,77 MHz on address and data
open etch pin 8 of U11 bus using a logic BAD
analyzer. Follow any
lBAD bad signal to the
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Check U11 to GOOD C‘heck for‘ a GOooD
specs and - high on pin
replace if bad 11 of Uit Check the memory Check suspect
address and data IC to specs and
| BAD bus using a logic BAD | replace it bad
g analyzer. Follow any
. 9 1o sechon' bad signal to the
system won't suspect IC or RAM
boot no fan,
screen blank" G000
3
Check U6 to
specs and

Flowchart 5-16. "cont."

Problem: Cursor Missing
or Not Blinking

Symptom Described

No cursor on display or cursor is present, but not
blinking.

Preliminary Checks

1. Clean color card edge connector pins.

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

3. Refer to appropriate section in Chapter 4.

Classical Approach (Figs. 2-93,
and CF pages 2 and 15 apply)

Check for pulses on pin 2 of U20. If pulses are
present, check U21 to specs and replace if bad.
If no pulses are found, check U12 to specs and
replace if bad. If U12 tests good, check for
pulses on pin 19 of U38. If pulses are present on
pin 19 of U38, check U20 to specs. If no pulses
are found on pin 19, check U38 to specs and
replace if bad. (See flowchart 5-34.)
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NMI stuck
high
Check for a low | oon | Look for
on pin 3 of U97 i
(CF_page 3) ope =310}
r
BAD GOOD
L
Check for a Check for a low :
low on pin BAD » On pin 8 of UB4 GOoD
1 of U97 (CF-page 3)
GOOD lGOOD
A
Check U97 to Check for a high Check for a Flowchart 5-17.
i BAD ’ . BAD
specs and on pin 9 of U84 high on pin  }——(2}
replace if bad (CF-page 3) 11 of U81
lGOOD
Check for a high Check for a BAD
on pin 10 of U84 B840 high on pin  F——(3)
(CF-page 3) 6 of U96
laooa GOOD
Y
- Check for a high
GOOD
on pin 11 of U84 Look far
’— (CF-page 3) open etch
LBAD
Check U84 to J Check for a
specs aqd high on pin GOOD
replace if bad 8 of U52
LBAD
(4)

4. IBM PC KEYBOARD PROBLEMS

Problem: Keyboard Won’t Respond
at All or Wrong Character Is Produced

Symptom Described
When any key is pressed, no display response is

noted; or when a key is pressed, the wrong
character is displayed on the monitor.

Preliminary Checks
1. Check the video cable for continuity and
proper mating.
2. Clean the keys with a tuner cleaning spray.

3. Refer to appropriate section in Chapter 4.
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(ih
Check for a Check U81 to
low on pins 12 EQO_D. specs and
and 13 of U81 replace if bad @)
BAD l
k
Check for an Check for GOOD C‘heck for‘ a BAD Chegk for a high
open or short open etch + high on pin |« on pin 1 of U96
around SW1 6 of U99 (CF-page 3)
BAD leoog
L
Check U99 to aoop| Check for a low Check for . coop| Check USE to
specs and l«——— on pin 5 of U99 pulses on pin specs and
replace if bad (CF-page 3) 2 of U6 replace if bad
BAD BAD
L 3
Check U36 to Check for
specs and pulses on pin [GCOD Logk for
replace if bad 10 of U27 open etch
(CF-page 2) (CF-page 58)
BAD
L
Check for Check U94
pulses on pin BAD ec 1o
9 of U27 # specs and
(GF-page 58) replace if bad
GooD
Check for Check U2
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BAD
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open etch 15 of U48
(CF-page 58)
BAD
Check U48 to
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Flowchart 5-17. "cont."

Classical Approach (Figs. 2-59,
2-60, and CF page 2 apply)

While pressing a key, check for a signal on pin 17
of U24 (system board through CF page 2). If the
signal is bad, check for proper signal on pin 3 of
M2 in the keyboard. If pin 3 is bad, check to see
if M1 and M3 are swapping. If pin 3 of M2 is
good, check M2 by replacement. If pin 3 is still
bad, check Z1 and replace if bad.

If pin 17 of U24 is good, while pressing a
key, check for a signal on pin 1 of U24. If a bad
or no signal is found, check U82 to specs and
replace if bad. If pin 1 of U24 is good, check U36
to specs and replace if bad. If U36 also tests
good, check for a signal on pin 11 of U24. If pin
11 tests bad, check U26 and U80 to specs and
replace if bad. If pin 11 tests good, check U24 by
replacement. (See flowchart 5-35.)
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(4)
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disappear the last
card removed is bad
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open etch
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GOooD BAD
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13 of U52 11 of U52 replace if bad " "
(CF-page 2) cont.
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Y
Remove peripherals )
one at a time, testing Lm"k‘ fo'_‘,_
after each removal apenees

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

1. 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, verify an open with the
key unpressed, and shorted when the key

is pressed. If key closure is good, replace M1 and
retest. If the problem persists, replace Z1 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.
Preliminary Checks

1. Check the cable for continuity and proper

mating.
2. Clean the keyboard keys with a tuner spray.
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Ready
fallure
Y
Check for _
pulses on pin | GO0D| |gok for
5 of U1t open etch
(fig 2-13)
BAD
5
Check for Check for
Look for GOOO|  pulses on pin BAD| pulses on pin |GOOD Chieas for ) goop| Check U1t to
- pulses on pin » specs and
open etch 9 of U82 3 of U1 4 of U11 el i (e
(CF-page 4) (CF-page 4)
BAD BAD
Turn oft power, remove = klf 3 Check U98 to
peripherals one at a time BB higicon Oprina Check for - specs. Replace
Retest after each. removal |4 = 16 o UG pulses on pin AP} i bad. Follow
When symptom disappears, CF p 6 of U98 any bad signals
last peripheral removed (CF-page 4) o) N
is bad GOOD GOOD '
A
Check U8dZ to GOOD Check for . GOOD Qheck for‘ a Endicofar A4
specs ar? pulses on pin | high on pin open eteh Check suspect
replace if bad 11 of U2 13 of U2 chip and
1 3 .
lBAEI [8AD replace if bad
L d
Check f Check f
Look for GOOD ecrtor heck for & GOOD
h pulses on pin high on pin
Qe efs 8 of Us4 11 of U98
TGOOD LBAD lBAD
Check for Bap | Look for a high Check U98 to
pulses on pin  [&——— on pins 9 and specs and
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Check U84 to Check for BAD
specs and pulses on pins 90 to flowchart
replace if bad 12 and 13 of U64 bus control

Flowchart 5-18.

3. If only one key fails, replace the key. 5. IBMPC INPUT/

OUTPUT PROBLEMS

Problem: Cassette—Can’t
Write Data to Tape

4. Refer to appropriate section in Chapter 4.

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

Symptom Described
Replace M1 in the keyboard chassis. If this does
not correct the problem, check Z1 to specs and
replace if bad. (See flowchart 5-37.)

When trying to write to the tape, an error occurs
or nothing is written.
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Flowchart 5-20.
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Flowchart 5-21,
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Flowchart 5-22. "cont."
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lsooo
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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 recorder/player.

Classical Approach (CF page 2 applies)

Check U63 for pulses when trying to write to the
recorder. If the pulses are there, check for an
open or short at P4. If the pulses are missing,
check for pulses on pin 17 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: Cassette—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.

Preliminary 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.

Classical Approach (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 substitution. 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 U9S. If pin 3 is low, replace relay K1. If
pin 3 is not low, check for a low on pin 21 of U36.
If pin 21 is not low, check U36 by substitution. If
pin 21 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 U11 to specs. If U11 tests good,
check U29 to specs.

If pulses are present on pin 3 of U38, check
U38 by substitution. 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
2 and 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
Ul u23
U6 u61
U7 U39
U8 U38

While running a program that continuously
outputs data to the printer, check for signal on
pin 8 of US. If the signal is not present, replace
US. If a signal is present, check for pulses on pin
2 of U8. If the pulses are present, check U8 to
specs and replace if bad. If no 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.

Classical Approach (CF pages 2, 7, and 54

if using printer adapter card; CF pages 2 and
13 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
U2 u37
u3 U40
U4 U41

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.

Preliminary Checks

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

2. Check for damage to the speaker.

Classical Approach (Fig. 2-57 and CF page 2
apply)

Write and run the following program:

10 SOUND 200,200
20 GO TO 10

Check for pulses on pin 6 of U95. If pulses are
present, replace the speaker. If no pulses are
present on pin 6, check for a signal (CF page 57)
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(CF-page 15)
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¥
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high on pin b high on pin * on pin 5 of U3 # specs and
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GOOD BAD
¥ 4
Check for a | . 4| Check U45 to Check for signal | -0
high on pin specs and on pin 6 of U100 o LOOK fOF
3 of U45 replace if bad (fig. 2-80) spen Bich
IEml’) lgm)
(1) (2)
Lock for
open etch {2)
Check for , GOOD Check for . GooD Check U100 to
pulses on pin pulses on pin specs and
5 of U100 4 of U100 replace if bad
BAD BAD
3 3
Check U101 to Check U55 to

Flowchart 5-23.
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:

Run a program
that activates
the hi res
screen

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

BAD

Check U24 to
specs and
replace if bad

Check for a high BAD Check RP1 to

replace if bad on pins 9 and 10 » specs and
BAD of U6 replace if bad
. leooa
Check for same Good | Losk i
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signal on pin 3 f———# open, oteh Check for a  |54gp | Check UB to
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Flowchart 5-24. Flowchart 5-25.

on pin 17 of U34.

If a bad, or no signal is
present, check U34 to specs. If a good signal is
present on pin 17 of U34, check for pulses on pin
12 of U63. If no pulses are found on pin 12,

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 UG3 to specs. (See flowchart 5-43.)
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Flowchart 5-26.
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Flowchart 5-26. "cont."
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{CF-page 17) of Q1 and P1-3
GooD
L
Check for
14 MHz on
pin 9 of U101
(CF-page 16)
BAD
Check for = Check U6 to
~1aMHzon 2295 specs and
pin13 of U6 replace if bad
BAD
Y
Check U26 to
specs and
replace if bad

Check for the
signal on pin 3
of P1

lGODD

Repair J1

Flowchart 5-27.
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Flowchart 5-28.
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l

Try system Check U65 to
with a different specs and
monitor replace if bad
lSTILL BAD TGOOD
Check for signal Check for a Check for
; GOCD . . BAD
on pin 10 of UBS BAD, high on pin 8 signal on pin ——=*(2)
(CF-page 16) of U85 9 of Usb
leoon lBAD
Check U20 to GOOD Qheck for ) | gAD Qheck for ) Check fo.r a BAD Check U43 to
specs and < signal on pin |« signal on pin low on pin 13 specs and
replace if bad 13 of U20 12 of U20 of U14 replace if bad
lam lGCIDD JGOOD
Check U67 to BAD Check for Check U24 to Check for a GOOD Check Ut4 to
specs and < pulses on pin specs and high on pin 12 |—— specs and
replace if bad 5 of U42 replace if bad of U14 replace if bad
lGOOD lGOOD lBAD
Check U42 10 | oo | Check for Check Q1 to Check fo_r a coop | Check U20 to
specs and <+ pulses on pin specs and low on pin 11 #| specs and
replace if bad 4 of U42 replace if bad of U20 replace if bad
LBAD lGODD lBAD
Check U867 to Check U45 to Check U64 to
specs and specs and specs and
replace if bad replace if bad replace if bad
lGooo ch:on
(1 Check U8 to
specs and
replace if bad
(1)
Check U41 to GO0 Check for .
specs and <+ pulses on pins
replace if bad 9 and 10 of U41
lBAD
Check U63 to
specs and
replace if bad (2]
l{;oor)
Check for Check for . ~~m| Check U21 to
signal on pin £t »{ signal on pin COO:’, specs and
1 of UB3 —s 11 of U21 replace if bad
laoon lI!AD
Check U42 to Check U38 to
specs and specs and
replace if bad replace if bad
leoca
Check U64 to
specs and ==
replace if bag | 3900

Flowchart 5-2

9.
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Flowchart 5-30.
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Flowchart 5-31.
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Flowchart 5-32.
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Flowchart 5-32. "cont.”
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Flowchart 5-33.
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Flowchart 5-33. "cont."
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Flowchart 5-34.

Chegk :c;r Sfi%nzj Check for a -
on .pln 0 . BAD signal on pin GOOD Check J7 pin 2
whklle pressing 4 of M2 inside for sn kopen o
a key e or broken cable
(CF-page 2) ¥
GOOCD BAD
1 4
Check U24 to Check for Check M2 to
: : GOOD
specs and signal on pin specs and
replace if bad 3 of M2 replace if bad
GOOD BAD
¥ 1
Check U80 to Goopn| Check U26 to 6D While pressing Check M1 to
specs and . specs and <EAD ) a key, check specs and
replace if bad replace if bad for signal on replace if bad
pin 11 of U24
GOOD ‘GOOD
%
While pressing Check M3 to
Check U36 to GOOD a key, check specs and
spelcs aqfdb n [ for signal on replace if bad
replace I ba pin 1 of U24
BAD GOQD
9 L
Check U82 to Check 21 to
specs and specs and
replace if bad replace if bad

Flowchart 5-35.
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Flowchart 5-36.
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Flowchart 5-39.
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Flowchart 5-43.




