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LOGIC CHART (Continued)

PIN IC PIN iC PIN IC PIN IC PIN IC IC
NO uto7  No uto7 NO U107 | NO u1o8 | NO utos U110
1 P 21 P 41 P 21 1 L H(1)
2 P 22 P 42 * 22 2 H(1) H

3 P 23 P 43 L 23 3 L(1) H

4 P 24 P 44 H 24 4 H(1)  H()
5 H 25 P 45 P 25 5 L(1) L
6 H 26 P 46 P 26 6 L(2)

7 P 217 P 47 P 27 7 H

8 P 28 P 48 P 28 P 8 L L

9 P 29 P 29 P(18) | 9 H L

10 P 30 P 30 10 L H

11 P 31 P 31 LC10) | 11 H(3) L(1)
12 L 32 P 32 12 H(1)  H(D
13 H 33 P 33 P 13 L) L(2)
14 P 34 P 34 14 H(1)

15 P 35 L 35 15 L(1)

16 P 36 H 36 16 * H

17 P 37 P 37 17

18 P 38 P 38 18

19 P 39 H 39 19

20 P 40 H 40 20

PIN IC IC IC IC

NO VAR B utiz U113 U114

1 H(1) H(12) P P

2 L(1) HO3 P P

3 H(1) P L(1) P

4 P P H(1) P

5 P P P P

6 P P P P

7 L L L L

8 L1y P P P

9 L(1) L P P

10 L(ty P L(1)  HD)

11 P(18) P H(1) L(6)

12 pP(18) P H(1)  H()

13 H P L(1) L8

14 H H H H

15

16

GENERAL OPERATING INSTRUCTIONS

POWER UP

When Computer is turned On, it will come up In
C128 mode ready to program In Baslic. To bring
Computer up In C64 mode, hold Commodore key
down while turnlng Computer On. [|f Computer
is already On, it can be swltched from C128
mode to C64 mode by typlng GO 64 and pressing
RETURN key. When Computer responds wlth Y“ARE
YOU SURE?", +ype y and press RETURN key.
Press RESET button to go from C64 mode to C128
mode. Note: Any program In the Computer wlll
be lost when the Computer Is swltched between
C128 mode and C64 mode, Save the program
before switching modes, To run a Basic
program after It Is loaded, type RUN and press
RETURN  key. Press RUN/STOP key 1o stop
program. Press RUN/STOP and RESTORE keys at
the same tIme to return the Computer 1o 1its
standard conditlon.

CP/M MODE

To bring Computer up in CP/M mode, Insert CP/M
disk Tn the drive, then press RESET button.
If the 40/80 Display Key 1s 1In the up posl-
tion, CP/M will come up In 40 column mode on
RF Modulator for connection to a TV and video
output for connection to a monitor. |f the
40/80 key 1s down, CP/M wlll come up on the
RGB output for connectlon ‘o an RGB Monitor,

40/80 COLUMN MODES

The 80 column mode works In C128 and CP/M
modes only and works only on an RGB Monltor.
To get 80 column mode, put the 40/80 key in
down position and press RESET key. To get 40
column mode, leave the 40/80 key up. The 40
and 80 column modes can also be switched by
pressing and releasing ESC key, then pressing
the X keys

RESET AND DRIVE RESET

The Computer can be reset by pressing RESET
button (SW2) on the right slde of Computers
Any programs In Computer wllil be lost when
RESET button Is pressed. To reset Dlsk Drive
only, press DRIVE RESET button (SW3) on the
right side of Computer. Pressing DRIVE RESET
button will not erase any programs.

MACHINE LANGUAGE MONI|TOR

The C128 has a bullt=in machine language
monltor program to enable the user to write,
edit, save and load machlne language programs.
To enter the monitor from Basic, elther press
F8 Function key, then press RETURN key or type
the word MONITOR and press RETURN key, To
exit from monltor to Baslc, type X and press
RETURN key.

CASSETTE OPERATION

Piug a Datasette
Cassette Connector

cassette recorder onto
(CN31) on right side of

Computers, Note: An ordinary cassette
recorder will not work with the Commodore
Ct28, To load a program, type LOAD, press
RETURN key and follow Instructlons displayed
on +the Monlitor screen. To save a program,
type SAVE, press RETURN key and follow
Ins+ructlons displayed on the screen.

DISK OPERATION

IN C128 MODE: To get a dlrectory of flles on
a dlskette, type DIRECTORY (or press F3
Function key) and press RETURN key. To load a
program from diskette, type DLOAD (or press F2
Functlon key), type the program name enclosed
In quotes, then press RETURN key (DLOAD
mname"), To save a program to diskette, type
DSAVE (or press F5 Functlon key), +type the
program name enclosed In quotes, then press
RETURN keyo

A blank diskette must be formatted before I+
can be used. To format a diskette, use the
fol lowing:

HEADER "diskette name",!|1d,Ddr1ve#,Udevice#

R
»
%

%

The dlskette name can be up fo 16 characfersegja

The 1 s followed by a two

lTdentiflcatlion.

characfer@?@
The D 1s followed by a drIve@g@

number (0,1,2 or 3). The U is followed by aﬁ%@
device number (8,9,10 or 11), &5
1f the green LED on the front panel starts

blinking, It means an error in operatlon has
occurred and an error message has been stored
in Disk Drive memory. To read the error
message, type DS$ and press RETURN key.

IN 64 MODE. To get a dlrectory of files on a
diskette, +type LOAD "$",8 and press RETURN
key., After the directory Is loaded, type LIST
and press RETURN key to view the directory on
+he Monitor screen. To load a program from
diskette, +type LOAD with the program name
enclosed In quotes, followed by ,8 (for drive
devlice number 8) ‘and press RETURN key.
Example: LOAD "SAMS",8, To save program to
diskette, +type SAVE with +the program name
enclosad In quotes, followed by ,8 and press
RETURN  key. Example: SAVE  "“SAMS™,8, To

format a blank diskette, type OPEN
1,8,15,"NO:name, Id"CLOSE 1 and press RETURN
keys Note: The N Inslde +the quotes Is

fol lowed by a zero.

To read the error message when the green LED
on the front panel flashes, type In and run
the following program:

10 OPEN 15,8,15

20 INPUT #15,EN,E$,T,S

30 PRINT “ERROR # ";EN,E$

40 PRINT "TRACK # ";T,"SECTOR # ;S
50 CLOSE 15

The program displays the error  number,
message, irack and sector where the error has
occurred.
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DISK DRIVE NOTES

DISK DRIVE INTERFACE
Voltages, Waveforms and loglc readlngs
white running +the followlng Baslc

unless noted.

NOTE:
protected) in Drive
gram.

38

Insert a formatted diskette (not
before

OPEN:1,8,1,"80:SAMS, §,u"
FOR X=1 TO 50

PRINT#1, "HOWARD W SAMS"
NEXT X

CLOSE 1

GOTO 10

Probe indicates P when Head is moving.

programe.
Readings were taken when +the disk drive head
Is - not moving (drive 1s In read or write mode)

running the pro-

(2)
(3)
(6)
(7)
(8)
(9)
(10)
(12)
(13)

(18)

Probe Indicates H when head 1s moving.
Probe indicates L when head is moving.

Probe 1Indicates H 1f diskette 1s write
protected.

Probe Indicates L 1f diskette 1s write
protected.

Probe Indicates H when the head 1is

track 00 and L when off track 00,
Probe . indicates L .when the head Is
track 00 and H when off track 00,

Probe Indicates L when head O
selected, H when head 1 is selected.
Probe 1Indicates. L when drive motor
of fo

Probe indicates H when drive motor
of f.

Probe Indicates H when in write mode,

when 1n read mode.

on

on

L

TROUBLESHOOTING

POWER SUPPLY

Before . servicing Power Supply, di sconnect
Connector CN7 from System Board +to avoid
possible  System Board damage from high

voltages that may occur while serviclng Power
Supply. Note: Do not operate Power Supply
wlithout a loade A #1129 lamp may be used as a
load across the 5V Source (pins 3 and 4 of
Connector CN7),

Power Supply dead. Check Fuse Fl1, If Fuse is
open, check for possible shorts at Bridge
Rectifier BR1 and Power Output Transistor Q1.
|f fuse Is good, apply AC power and check for
120 VAC across Transformer T1 primary. |f 120
VAC 1s missing, check Power Switch SW1 and
Line Filter LF1. |f 120 VAC is present, check
for 156V at junction of Thermister THI and pin
4 of  Transformer T2, If 156V is missing,
check Bridge Rectifier BR1, Thermister TH!1 and
Capacitor C5., |f 156V is present, check for
waveform at base of Transistor Q1. | f
waveform is missing, check: voltages and
components assoclated with Transistors Q1, Q3,
Q4 and 0Q5; Optoisolator PCl; windings on
Trans former T2,

No 12V Source. Check for 18V at pin 1 of 12V
Regulator IC IC1, If 18Y is missing, check
Capacitors Cl1 and C51, Diode D9, and
Transformer T2 winding continulty from pin 10
to 12, If 18V Is present, check IC [C1 and
Capacitors C19, C20, and C21.

No 5V Source. Check Coit L1, Diode D10 and
Capacitors C12 and Cl14, Check continuity of
Transformer T2 top winding »

No 9VAC Source. Check Fuse F2 and check
continuity of windings on Transformer T1,.
5V and 12V Sources are not correct. Check

voltages and components associated with Error
Amp IC IC2, Optoisolator PCl! and Regulator
Transistor Q4.

M| CROPROCESSOR (CPU) OPERATION

Computer does not boot up. Power

supply

checks = good. VYerify +that oscillators and
dividers .are working properly (see “Osclila-
tors. and Dividers™). Check Reset circult
logic reading at pin 40 of IC U6. The reading
should be logic low when Computer Is turned
On, then go high and stay high. The reading
should go low when Reset Butfon (SW2) 1Is

pressed. If readings are not correct, check
Reset Button . (SW2), Capacitors C91 and C92,
Diode CR16, Reslistors R23 and R24, Timer |IC

U27 and IC U63,

OSCILLATORS AND DIVIDIERS

Verify = the 14.318MHz osclilator by checking
for 14,318MHz at pin 14 of Clock IC U28., |If
signal 1TIs missing or frequency not correct,
check Crystal Y2, Trimmer CT1 and IC U28. |If
signal 1Is good, check for 8.1818MHz at pin 6
and 14.318MHz at pin 8 of IC U28. If elther
signal 1Is missing, check I[C U28, |If signals
are present, check for pulses at pin 10 of IC
U37., If pulses are missing, check IC U37., If
pulses are present, check for 1.0MHz at pins
18 and 23 of VIC IC U21., |f elther signal Is
missing, check I1C U21, If signals are pre-

sent, check waveform at pin 6 of IC U10 and
check for same waveform at pin 25 of IC U21,
if waveform is missing at IC UIO and present
at |C U21, check ICs U57 and U60, |[f waveform
Is missing at IC U21, check IC U21,

Verify +he 16,0MHz Osclllator by checking for
16.0MHz waveform at pin 29 of IC U107, |
waveform is missing or frequency not correct,
check Crystal Y1, Capacitors C116 and C117,
Reslstor R108 and IC U107. If waveform 1is
good, check for 16MHz signal ai pin 30 of IC
U107. If stgnal 1s missing, check I1C U107,

KEYBOARD

Keyboard does not work. Check Connector CN5
for good connections. If connections are
good, check waveforms at pins 2 +thru 8 of CIA

IC Ul. |If any waveforms are missing, check {C
Ul. |f waveforms are present, check operation
of the keyboard by observing the |logic
readings on pins 9 thru 17 of IC Ul while
pressing keys associated with +the pin belng
monifored. {f any logic readings are not
correct, check key contacts on the keyboard.

| f readings are correct, check IC U1,
RESTORE key does not worke. Check for
low at pin 3 of Connector CN5 while pressing
RESTORE keys, |f reading 1s not correct, check
contacts on RESTORE key. If reading Is
correct, check for logic high at pin 4 of IC
U16 while pressing RESTORE key.
not correct, check "IC U16, If reading
correct, check for loglc low at pinw 8 of IC
U50 while pressing RESTORE key, {f reading is
not correct, check |IC U50, If reading is
correct, check for pulse at pin & of IC U27
when RESTORE key 1Is pressed. |f reading 1Is
not  correct, check Capacitor C89 and Resistors
R20 and R21. If reading is correct, check for
pulse at pin 5 of IC U27 when RESTORE key Is
pressed. If reading 1s not correct,
Capacitors C20 and C90, Resistor R22 and IC
u27. If reading Iis correct, check for pulse
at pin 12 of IC U63 when RESTORE key 1Is
pressed. |If reading is not correct, check IC
U63.

C64-C128-CP/M MODES

Computer operates
key held down while +turning Computer On).
CP/M and C128 modes do not work. Check ROM IC
U34 and MMU IC U7,

C64 mode does not work.
IC U7,

CPM mode Inoperative. [f CP/M falls to boot
with CP/M system disk in the Disk Drive when
the Computer Is turned On, check IC U7,

Check ROM IC U32 and

VIDEO

No video when using RF Modulator. Check
waveform at pin 17 of VIC IC U21. If waveform
Is missing, <check IC U21, I¥ waveform Is

present, check for 5.0V at pin 1 of RF
Modulator. |f 5,0V is missing, check Coll L3,
If 5.0V Is present, check voltages and

components assocliated with Transistors 01, 02
and Q3 on the RF Modulator board.
No video on a composite monifor connected to

logic
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ALIGNMENT

AL IGNMENT TEST SETUP

NOTE: Use a Dysan Analog Alignment Dlskette
208-10 when an alignment diskette Is specifled
In the alignment proceduress This allgnment
diskette has only allgnment patterns on 11 and
does not contaln any allignment programs.

Use--—-the -followlng  Track --Seek - program and
procedure 1o step the head to a track when
specifled in the alignment procedure.

10 OPEN 15,8,15,"|"

20 OPEN 8,8,8,"#"

30 PRINT "TYPE 99 TO EXIT"

40 INPUT “TRACK™;T

50 |F T=99 THEN 90

60 T=T + 1

70 PRINT#15,%U1:"8;0;T;0

80 GOTO 30

90 CLOSE 15: CLOSE 8

NOTE: Do not put any spaces in line 70,

Turn Disk Drive On. Run above program and
step head 1o speclfied track with NO diskette
fn Disk Drives The DIsk Drive wlll try +o
find the track, then 11+ will go back to Track
00, It will then go tfo the track specified
and stop. After Disk Drlve stops, fInsert
Altgnment Diskette into Disk Drive and close
door. . Connect a Jjumper from pin 3 of Plug
CN17 to ground to keep Disk Drive runnlng and
perform alignment procedure. Whenever head
must be set to a different track, remove
Jumper from pin 3 of Plug CN17 to stop Disk
Drive, and remove Allgnment Diskette. NOTE:
If program does not work after removing
diskette, type 99 to stop program, then type
RUN to start program againe

SPINDLE SPEED CHECK

Center and paste strobe pattern;  (see Figure
1) on Drive Motor on bottom of DIsk Drlve.
Insert a diskette Into Drive and close Drive
door. Load a program from diskette or connect
a  Jumper from pin 3 of Connector CN17 +to
ground 1o turn the motor On. Use outer
section of pattern 1f 60Hz AC power 1s belng
used and finner section of pattern 1f 50Hz AC
power s being used. Use a fluorescent Iight
Yo vlew pattern. Speed 1Is correct 1f pattern
appears to stand still,

STROSBE
PATTERN

Figure i

36

RADIAL HEAD AL IGNMENT

Connect channel A Input of a dual trace scope
to TP1 (pln 3 of IC U108) and channel B I1nput
fo TP2 (pln 4 of iC U108), Set scope for
external +trigger mode and connect external
trigger Input to pln 4 of Connector CN14, Set
scope to positlve +trlgger slope, add mode,
wlth--channel B inverted, sweep tIme -to 20ms,
voltage to .2V/cm range and scope Inputs to AC
Input. Set head to Track 16, see %Allgnment
Test Setup™. Insert an Allgnment Diskette
into Disk Drlve and connect a Jjumper from pln
3 of Connector CN17 to ground to keep Drlve
running. Observe ' catseye pattern (see Flgure
2), The peak 1o peak amplltude of Ilobes
should be within 70% of each ‘other. [f lobes

are - out of tolerance, loosen two  screws
holding Head Poslition Motor (M1} mounting
bracket and rotate motor until lobes are

within 90% of each other., Tighten mounting
bracket screws.

Remove jumper from pin 3 of Connector CN17.
Remove Alignment Diskette from Disk Drive.
Use the Track Seek program, see "Allgnment
Test Setup"™ sectlon, to set head to Track 34
and - back to Track 16, Insert Alignment
Diskette Into DIsk Drive. Connect jumper from
pin 3 of Connector CN17 to ground and verify
lobes are within “tolerance when head 1s' On
Track 16, Repeat procedure again stepping
head to Track 00 and back to Track 16. Check
Track 00 Stop and Detector adjustments.

Figure 2

TRACK 00 STOP AND DETECTOR ADJUSTMENT

Check "Radial Head Alignment" before makling
Track 00 adjustments. Connect finput of scope
to TP1 (pin 3 of IC U108), Set sweep time to
10us voltage range to .2V, Set head to Track
00 . (see "Alignment Test ~Setup™). Insert
Alignment Dlskette and close Drlve door.
Connect a Jjumper from pin 3 ‘of Connector CN17
to . ground to keep drive running. Verlfy .head
s On Track 00 by checking for a 125kHz
waveform at TP1 (see Flgure 3). I f 125kHz
signal 1s not present, step head forward or
back until 125kHz signal 1s present.

Figure 3

TROUBLESHOOTING (Continued)

60 GOTO 120

70. POKE X,0

80 IF. PEEK(X) AND Z THEN 120

90" NEXT Y:RESTORE

100 NEXT X

110 PRINT "TEST COMPLETED":END

120 PRINT "BIT ®;Y~1;" AT ADDRESS ";X;" CHECKS
BAD"

130 GOTO 90

I f .color 1is not working at all, type In and
run the following Basic program:

10 POKE 55300,8:G0TO 10

While the program Is running, check for pulses
at ‘pins:-18 and 21 of I1C U19. If pulses are
missing at- pin 18, «check PLA IC Ull, I f
pulses are missing at pin 21, check IC U56,
I1f pulses are present, check IC U19. Also see
"Color" :section,

SERTAL PORT (CN6)

Periperals connected to Sertal Connector (CN6)
do not worke Check Connector CN6 for good
connections. |f connections check good, check
for logic low at pin 4 of |IC UB0 while
pressing Reset Butfon (SW2). If reading Is
not correct, check IC U60, If reading Is
correct, type in and run the following Basic
programs:

10 SCNCLR :POKE 56578,63

20 POKE 56576,63

30 PRINT PEEK(56576) AND 192
40 POKE 56576,3

50 PRINT PEEK(56576) AND 192
60 CHAR,0,0:60TO 20

The “program generates pulses at pins 5, 6 and
7 of CIA2 IC U4 and displays 1wo numbers - on
the Monltor screen that indicate the status of
pins 8 and 9 of IC U4,

The numbers should be 0 and 192. While the
program Is running, check for pulses at pin 23
of IC U4, 1f pulses are missing, check
Decoder IC U3. If pulses are present, check
for pulses at pins 5, 6 and 7 of IC U4, If
pulses are missing, check IC U4, If pulses
are present, check for pulses at pins 4, 8 and
10 of IC U30. If pulses are missing at pin 4,
check Capacitor C66, Diodes CR4 and CR5, IC
U30 ‘and Reslstor Pack RP1 from pin 4 to pin 1.
If pulses are mlssing at pin 8, check Diodes
CR2 and CR7, IC U30 and Reslstor Pack RP1 from
pin 6 to pin 1. |If pulses are mlssing at pin
10, <check Dlodes CR3 and CR6, IC U30 and
Reslstor Pack RP1 from pln 5 to pin 1. |If
pulses are missing at all three pins, check IC
U30. |f pulses are present at all three pins
and the numbers displayed on the Monitor are
not ‘correct, check IC U4,

If pulses are present at ICs U4 and U30 and
the numbers on the monltor are correct, type
in and run the following Baslc programs:

10 POKE 56324 ,0:POKE 56325, 1
20 POKE 56334,87
30 POKE 56332,66:G0TO 30

While the program is running, check for pulses
at pins 16, 39 and 40 of CIA1l IC Ul. I f

pulses are missing at any pin, check IC Ui,
1f pulses are present at all pins, - check for
pulses at pins 4 and 6 of IC U50. If pulses
are misslng, check: IC ‘U50, If pulses are
present, press RUN/STOP " and RESTORE keys at
the same tIme to stop the program. With no
diskette In the Dlsk Drive, check for pulse at
pin 44 of MMU IC U7 each time Functlon key F3
(Directory) 1Is pressed. |If no pulse appears,
check IC U7. if- pulse appears, check for
pulse at pins 3 and 6 of IC U56 each tIme the
F3 key Is presseds |f no pulse appears, check

IC US6. |If pulse appears, check for pulse at
pln-2 of IC U116 each tlme the F3 key ‘Is
pressed, If pulse is missing, check 1C Ul6,

If pulse 1s present, check for a pulse at pin
11 "of 'IC U8 each time the F3 key Is pressed.
If pulse Is missing, check 1C U8. ~If pulse 1s
present, check |C U60 and Diodes CRY9 and CR10.

JOYSTICKS

Joysticks do not work. Check Control Ports 1
and 2 Connectors, CN3 and CN4, for good
connectionss |f connections check good, type
In and run the folilowing Basic program:

10 PRINT CHR$(147)

20 P1=PEEK(56321) AND 31
30 P2=PEEK(56320) AND 31
40 PRINT "PORT 1=";P1

50 PRINT "PORT 2=";P2

60 PRINT CHR$(19):60TO 40

§¢SISI

The program displays the number 31 for eachgg
port with the Joystick in the center position.g
The followlng numbers should appear wlth theQT
Joystick in the indicated position: pﬂ
POSITION NUMBER PORT 1 PORT 2 o
CN3 PIN CN4 PIN N
S
up 30 1 1
DOWN 29 2 2
LEFT 27 3 3
RIGHT 23 4 4
BUTTON 15 6 6
NOTE: Other numbers will appear If +wo

switches on the Joystick are closed at the
same time.

| f none of the numbers are correct, check CIiAl
IC Ul, |f the number 1Is not correct in only
one posltion, check the Capacltors and Diodes
connected to the pIin with the Incorrect
number . If +the Capacitors and Diodes check
good, check IC Ul,

PADDLES

The following Basic program can be used +to
check operation of the paddles:

10 SCNCLR

20 FOR N= 1 TO 4

30 P(N)=POT(N):P$(N)=STRS(P(N)) + " »
40 PRINT "PADDLE ";N;"=";P$(N)

50 NEXT N:CHAR,0,0:GOTO 20

The program displays, on the Monitor screen, a
number for each of four paddles (paddles 1 and
2 connected to Port 1, paddles 3 and 4
connected to Port 2). The number should vary

21
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LOGIC CHART (Continued)

PIN IC PIN Ic PIN Ic PIN IC PIN IC PIN IC PIN Ic
NO. U21 NO U21  NO U21 N0 U22°  NO U22  NO U22  NO u23
1 P 21 P 41 P 1 P 21 H 41 P 1 L
2 P 22 P 42 P 2 P 22 L 42 P 2 P
3 P 23 P 43 P 3 P 23 H 43 L 3 P
4 P 24 L 44 P 4 P 24 L 44 L 4 H
5 P 25 P 45 P 5 P 25 H 45 L 5 P
6 P 26 L 46 P 6 P 26 P 46 L 6 P
7 P 27 L 47 P 7 P 27 P 47 L 7 P
8 P 28 L 48 H 8 P 28 P 48 P 8 P
9 H 29 P 9 * 29 P 9 H
10 P 30 P 10 P 30 P 10 P
11 H 31 P 1 P 31 P 11 P
12 P 32 P 12 L 32 P 12 P
13 P 33 P 13 P 33 P 13 P
14 P 34 P 14 P 34 P 14 P
15 P 35 P 15 P 35 P 15 P
16 H 36 P 16 P 36 P 16 P
17 P 37 P 17 P 37 H 17 P
18 P 38 P 18 P 38 P 18 L
19 P 39 P 19 P 39 P 19

20 P 40 P 20 P 40 P 20

PIN IC ic Ic I Ic ICc IC Ic PIN Ic

NO  U24 T U25  U26 U27  U28  U30  U31  U32  NO u32

1 L L P * H H H 21 P

2 L P L L L L P 22 P

3 L P P * L H P 23 P

4 L H P * L H H P 24 P

5 L P L L H H H P 25 P

6 L P P H P L L P 26 P

7 P P P L H L L P 27 H(1)

8 L P L H P H H P 28 H

9 P H H L L L L P

10 L P * H * H P P

11 P P * * L P P

12 L P P H L H P

13 P L P P H P P

14 L P L H P H H L

15 L P P H P

16 L P P H P

17 L P P P P P P

18 L L L L L P P

19 L P

200 H L

34

TRACK 00
DETECTOR
SCREWS

TRACK 00
STOP

SCREWS

HEADS
M5

INDEX
DETECTCR
M2

WRITE
PROTECT
DETECTOR

M3

DISK DRIVE - ToP VIEW
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LOGIC CHART

PIN IC PIN iC PIN I1C IC IC PIN IC PIN iC PIN IC
NO U1 NO (2} NO u2 u3 U4 NO u4 NO us NO us
1 L 21 P 1 * P L 21 H 1 H 21 P
2 P 22 P 2 P P H 22 P 2 H 22 P
3 P 23 P 3 P P H 23 H 3 H 23 P
4 P 24 H 4 * P H 24 H 4 H 24 P
5 P 25 P 5 L P L 25 P 5 H 25 H
6 P 26 P 6 P H L 26 P 6 P 26 H
7 P 27 P 7 L H L 27 P 7 P 27 H
8 P 28 P 8 P L H 28 P 8 H 28 H
9 L(1) 29 P 9 P H H 29 P 9 P

10 H(2) 30 P 10 P H H 30 P 10 P

11 - H{3) 31 P 1" P P H 31 P 11 P

12 H(4) 32 P 12 P P H 32 P 12 P

13 H(5) . 33 P 13 L P H 33 P 13 P

14 H(6) 34 H 14 H P H 34 H 14 L

15 H(7) 35 P 15 H H 35 P 15 P

16 H(8) 36 P 16 H H 36 P 16 P

17 H(9) 37 P 17 H 37 P 17 P

18 P 38 P 18 H 38 P 18 P

19 P 39 H 19 P 39 H 19 P

20 H 40 H 20 H 40 H 20 P

PIN IC PIN I1C PIN IC PIN IC PIN iC PIN iC IC

NO ué NO ué NO u7 NO u7 NO u7 NO us uo

1 P 21 L 1 H 21 " P 41 P 1 P H

2 P 22 P 2 H 22 P 42 P 2 H P

3 P 23 P 3 P 23 P 43 H 3 P H

4 H 24 H 4 P 24 P 44 L 4 H H

5 H 25 H 5 P 25 P 45 H 5 H P

6 H 26 H 6 P 26 H 46 H 6 H H

7 P 27 L 7 P 27 P 47 H(10) 7 L L

8 P 28 L 8 P 28 P 48 H(11) 8 P P

9 P 29 H 9 P 29 P 9 P P

10 P 30 H 10 P 30 P 10 H P

11 P 31 P 1" H 31 P 11 H P

12 P 32 P 12 P 32 P 12 H P

13 P 33 P 13 L 33 P 13 H(10) P

14 P 34 P 14 P 34 L 14 H H

15 P 35 P 15 P 35 P 15

16 P 36 P 16 P 36 P 16

17 P 37 P 17 P 37 P 17

18 P 38 P 18 P 38 P 18

19 P 39 P 19 P 39 P 19

20 P 40 H 20 P 40 P 20

DISK DRIVE TROUBLESHOOTING (Continued)

13 of IC U110, !f pulses are missing, check
IC U110, Capaclitor C130 and Resistors R107 and
R132, |f pulses are present, check: 1C U109;
Capacitors C140 and C141; Switch Transistor
Q101; Resistors R124 and R125; Head Position
Motor (M1) windings for continuity.

DRIVE MOTOR

Drive motor will not run. Type Tn and run the

following Basic program to turn the motor

clrcuits On.

10 OPEN 15,8,15

20 PRINT#15,"M-N"CHR$(O)CHR$(28)CHR$(1)
CHR$(244)

30 CLOSE 15

NOTE: Do not put any spaces In lline 20,

After running the program, check for loglc

high at pin 12 of VIA IC U104, f readlng lIs
not correct, check IC U104, |f the reading Is
correct, check for loglc low at pin 2 of IC
Uiz, {f reading is not correct, check 1C
U112, tf reading 1s correct, check Connector
CN17 for good connectlons and check the Motor
Control Board.

TRACK 00 DETECTOR

Drive Heads bang agalnst track 00 stope. Type
In and run the followlng Baslc program to
check operation of Track 00 Detector (M4).

10 PRINT CHR$(147)

20 OPEN 15,8,15

30 PRINT#15, "™-R"CHR$ ( 1)CHRS (24)CHRS (1)

40 GET#15,A$

50 X=ASC(A$) AND 1

60 IF X=0 THEN PRINT "ON ";:ELSE PRINT “OFF"
70 PRINT " TRACK 00"

80 PRINT CHR$(19):GOTO 30

NOTE: Do not put any spaces In lines 30 or 40.
The program displays "On Track 00* on the
screen 1f +the Drive Head 1Is manually pushed
back to Track 00 and "Off Track 00" when the
Drive Head 1s manually pushed off Track 00.
1¥ Track 00 Detector 1Is not operating pro-
perly, check for loglc low at pin 13 of IC
U114 with the Head off Track 00 and loglic high
with the Head on Track 00. |f readings are
not correct, check pins 8 and 10 of Connector
CN14 for good connections and check Track 00
Detector (M4)., |f readings are correct, check
for loglc high at pin 12 of 1C UTi4 with the
Head off Track 00 and loglc low with the Head
on Track 00, 1¥ readings are not correct,
check IC U114, If the readings are correct,
check VIA IC U106,

INDEX DETECTOR

To check lndex Detector (M2), type In and run
the program Ilsted under "Orive Motor™ to furn
the Drive Motor On. Insert a diskette In the
Drive and close the Drlve door. While the
Drive 1s running, check for pulses at pln 41

of IC U107, If putses are missling, check:
pins 4 and 5 of Connector CN14 for good
connectlons; Index Detector . (M2); Reslstor
R130,

G2SISI
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NTE
PART No.

NOTES

REPLACEMENT DATA

MFGR.
PART No.
3W112
5WD33
3W027
3W027

14,31818MHz

RATING

POWER SUPPLY

15K 5% 5W Wu
120 5% 3W Carbon Film

033 5% 5W WW
27 5% 3W Carbon Flim

27 5% 3W Carbon Fitm
12 Cold PTC

SYSTEM BOARD

138 Cold PTC

Power indicator (Red)

Power
Drive Indicator (Green)

Drive Reset

Low/High
Reset

MFGR.
PART No.

stor Network
stor Network
stor Network
stor Network
stor Network
stor Network
stor Network
stor Network
stor Network

PART NAME

Res
Res
Res
Res
Res
Res
Res
Res
Res

ITEM

PARTS LIST AND DESCRIPTION (Continued)
No.

When ordering parts, state Model, Part Number, and Description

RESISTORS (Power and Special)

R1
R3
R4
R5
R14
TH1
TH1A

Detector
Track 00 Detector

POWER SUPPLY

RF MODULATOR

SYSTEM BOARD
Ferrite Bead

Head Posttion Motor
Index Detector
Write Protect

Head

Switch
Switch
Filter
Filter
Fllter
Switch
Switch
Crystal

LED
LED

RP1
RP2
RP3
RP4
RP5
RP6
RP7
RP8
RP101

ITEM

No

D12
SW1
Sk1
CR98
EM140
EM141
EM142
FB7
thru
FB50
SW2
SW3
Y2

M1
M2
M3
M4
M5

%

%

X

%
MISCELLANEOUS

30



PRELIMINARY

COMPUTERFACTS” COMMODORE

ﬁM@ﬁ} MODEL C128D

PRELIMINARY SERVICE CHECKS

This data provides the wuser with a Tlme—
saving service tool which 1Is designed . for
quick TIsolatlon and repalr of Computer System
malfunctions.

Check all Interconnecting cables for good
connection and correct hook-up before making
service checks.

Always turn the computer Off before connect ing
or dlsconnecting connectors, boards, or
peripherals.

Disconnect all external peripherals from the
Computer system to ellminate possible external
mal functlons.

Replacement or repalr of +the Power Supply,
System Board, Keyboard, DIsk Drive or
connectors may be necessary after the
malfunction has been Tsolated.

COMMODORE
MODEL C128D

TEST EQUIPMENT AND TOOLS
TEST EQUIPMENT

Digital Volt/0hm Meter

Logic Probe

Frequency Counter

Monitor with audlo Input

Disk Drive Tester or Test Program

lcscs2s

TOOLS

Head Cleaning Equlpment

Contact and Swltch Cleaner (non spray type)
Ph1lllps Screwdriver

Flat Blade Screwdrlver

IC Insertlon and Removal Tools 28, 48 pln
Low Wattage Soldering iron

Desoldering Equlpment

REPLACEMENT PARTS

F1 Fuse 2A
M1 Head Posltlon Motor

U1 CIA1 IC 6526A

us SID IC 8580R5

ue Mlcroprocessor IC 8502R0
uz1 ViCc IC 8564R6V6
u22 Video Controller IC

u32 ROM 318023-02
u34 ROM 318022-02

Howard W. Sams & Co.
Tm 4300 West 62nd Street, P.O. Box 7092, Indianapolis, Indiana 46206 U.S.A.

. The listing of any available replacement part herein does not

‘ Reproduction or use, without express permission, of editorial or pic-
constilute in any case a recommendation, warranty or guaranty

\ ! torial conlent, in any manner, is prohibited. No patent liability is
by Howard W. Sams & Co. as to the quality and suitability of assumed with respect to the use of the information contained herein.
such replacement part. The numbers of these parts have been

POWER SU PP LY BOAR D compiled from information furnished to Howard W. Sams & Co. 4(?001\/9\/258' SHzcr:;N;rr(eﬂeyVP gaBl'l;S_’%ng?_.d i .
: . by the manutfacturers of the particutar type of replacement part T » Indianapolis, Indiana 46206

il H listed. 88CS19051 DATE 11-88 U.S.A. Printed in U.S. of America
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PRELIMINARY SERVICE CHECKS (Continued)

GENERAL OPERATING INSTRUCTIONS

POWER UP

When Computer is furned On, It wlll come up in
C128 mode ready to program In Basic. To bring
Computer up In C64 mode, hold Commodore key
down whlle turning Computer On. }f Computer
Is already On, It can be suwitched from Ci128
mode to C64 mode by Tfyping GO 64 and pressing
RETURN key. When Computer responds with ¥ARE
YOU SURE?", +ype vy and press RETURN key.
Press RESET button to go from C64 mode to C128
mode. Note: Any program in the Computer wil!
be lost when the Computer fis swltched beiween
C128 mode and C64 mode. Save the program
before switching modes, To run a Basic
program after it Is loaded, type RUN and press
RETURN  key., Press RUN/STOP key +“o stop
program. Press RUN/STOP and RESTORE keys at
the same time 1o return the Computer fo fiis
standard conditfion.

CP/M MODE

To bring Computer up in CP/M mocde, insert CP/M
disk In the drive, then press RESET button.
|f the 40/80 Dlsplay Key 1s In the up posi-

tion, CP/M will coms up In 40 column mods on
RF Modulator for connectlon to a TV and video
output for connectlon to a monltor, If the

40/80 key 1Is down, CP/M will come up on the
RGB output for connectlon to an RGB Monltor.

40/80 COLUMN MODES

The 80 column mode works 1In C128 and CP/M
modes only and works only on an RGB Monltor.
To get 80 column mode, put the 40/80 key 1In
down poslition and press RESET key. To get 40
column mode, leave the 40/80 key up. The 40
and 80 column modes can also be swltched by
pressing and releasing ESC key, then pressling
the X key.

RESET AND DRIVE RESET

The Computer can be reset by pressing RESET
button (SW2) on the right slde of Computer,
Any programs 1In Computer wlll be lost when
RESET bution 1s presseds To reset DIsk Drive
only, press DRIVE RESET button (SW3) on the
right slide of Computer. Pressing DRIVE RESET
button will not erase any programs.

MACHINE LANGUAGE MONITOR

The C128 has a bullt~In machine Ilanguage
monltor program to enable +the user to write,
edlt, save and load machine language programs.
To enter the monlior from Baslc, elther press
F8 Function key, then press RETURN key or type
the word MOMITOR and press RETURN key. To
exlt from monltor to Baslc, type X and press
RETURN key.

CASSETTE OPERAT!ON

Plug a Datasette cassette recorder onto
Cassette Connector (CN31) on right slids of

Vil

Computers Note: An ordinary cassette
recorder will not work with the Commodore
C128. To load a program, type LOAD, press
RETURN key and follow Instructlons dlsplayed
on +he Monifor screen. To save a program,
type  SAVE, press RETURN key and follow
tnstructions displayed on the screen.

D1SK OPERATION

IN C128 MODE: To get a directory of files on
a diskette, type DIRECTORY (or press F3
Functlon key) and press RETURN key. To load a
program from diskette, type DLOAD (or press F2
Function key), type the program name enclosed
In quotes, then press RETURN key (DLOAD
“name"), To save a program to diskefte, type
DSAVE (or press F5 Functlon key), type the
program name enclosed 1In quotes, then press
RETURN key.

A blank diskette must be formatted before It
can be used. To format a diskette, use the
following:

HEADER ®diskette name®,!1d,Ddrive#,Udevice#

The diskette name can be up to 16 characters.
The | ils followed by a +two character
identlficatlion. The D 1s followed by a drive
number (0,1,2 or 3). The U Is followed by a
device number (8,9,10 or 11),

if +he green LED on +the front panel starts
bilnking, 1+ means an error In operatlon has
occurred and an error message has been stored
in Disk Drive msmory. To read the error
message, Type DS$ and press RETURN key.

IN 64 MODE. To get a directory of flles on a
diskette, type LOAD "$".,8 and press RETURN
key. After the directory s loaded, Type LIST
and press RETURN key to vlew the dlrectory on
+he Monltor screen. To load a program from
diskette, +type LOAD wlth +the program name
enclosed In quotes, followed by ,8 (for drive
device number - 8) and press RETURN key.
Example: LOAD "SAMS®,8. To save program to
diskette, +type SAVE wlth +the program name
enclosed In quotes, followed by ,8 and press
RETURN  key. Example: SAVE  "SAMS",8, To
format a biank dl skette, type OPEN
1,8,15,"NOzname, 1d"CLOSE 1 and press RETURN
keys Note: The N Inslde the quotes Is
followed by a zeros

To read the error message when the green LED
on the front panel flashes, type In and run
+he following program:

10 OPEN 15,8,15

20 INPUT #15,EN,E$,T,S

30 PRINT "ERROR # ";EN,ES$

40 PRINT “TRACK # ";T,"SECTOR # ";§
50 CLOSE 15

The program dlsplays the error number,
message, track and sector where the error has
occurred,

PRELIMINARY SERVICE CHECKS (Continued)
SERVICE CHECKS (Continued)

(B) 1f connections. check good, check for (E) 1f «cleanlng Drive Head does not
12,0V at pin 2 of Connector CN7. If Improve operatlon, check speed  of
12,0V is missing, check 12v spindle, See "Miscel laneous
Regulator IC (IC1) In Power Supply. AdJustments".

(C) Drive operatlon 1Is erratics Check (F) Head PosTtion Motor does not
Connector CN12 for good connectlons. operate. Check Connector CWN15 for

good connections.
(D) 1f connectlons check good, clean

Drive Head wlth a cottom swab or (G) 1f connectlons check good, check
iint free cloth dampened with 91% Head Pos!tlon Motor  (M1) wlndings
Isopropy! alcohol. for continulty (48 ohms from pin 1

to pins 3 and 4 and from pin 2 7o
pins 5 and 6 of Connector CN15),




CABINET. TOP REMOVAL

Remove two screws from the bottom front and
three screws from the rear. Slide the cabinet
top. back about 1/2 1Inch and I[ift It up +to
remove.

D1SK DRIVE REMOVAL

Disconnect connectors CN12, (CN14, CN15 and
CN17. Pull. off the knob. from the front of the
Drlve. Remove one screw from the left side
and two screws. from the right slde of the
Drive. Sllde the Drlve back and remove.

POWER SUPPLY REMOVAL

Remove one screw holding the Power LED to the
front panel, Disconnect  Connector CN7.
--Remove 1two screws from the left side, two
screws from the rear right and one screw from

INARY SERVICE CHECKS (Continued)

DISASSEMBLY INSTRUCTIONS

the front right of the Power Supply. Lift the
Power Supply out of the chassis.

MAIN SYSTEM BOARD REMOVAL

Remove one screw holding the Drive LED to the
front panel. Remove one screw from the right
side and one screw from the rear of the
cabinet botfom that hold +the Main System
board. Remove efight  screws from Connectors
CN2, CN3 and CN4. Remove the hex spacer/screw
that the Power Supply rested on. Remove seven
screws holding the System board and |1ft the
board out of the cabinet.

KEYBOARD DISASSEMBLY

Remove the six rubber feet and slix screws from
the Keyboard bottom and remove the bottom.
Remove sIx screws holding the Keyboard to the
top and remove the Keyboard.

MISCELLANEOUS ADJUSTMENTS

CHANG ING DISK DRIVE DEVICE NUMBER

The TInternal DIisk Drlve can be set to any
device number from 8 +to 11 by shortling or
cutting two Jumper pads located on the left
side of IC Ul06 (as viewed from the front of
Computer). Use  the followlng chart to
determine which pad to short or cut:

NOTE : Jumper 1 1Is +the pad closest o +the

front of Computers
Devlice Jumper Jumper
Number 1 2

8 short short
9 cut short
10 shor+t cut

1" cut cut

POWER SUPPLY VOLTAGE ADJUSTMENT

Connect the positive lead of a voltmeter to
pin 4 of Connector CN7 and negative lead +to
ground. Turn Computer On and adjust 5V Adjust
Control (VR2) for a readlng of 5.0 volts.

14MHz OSCILLATOR

Connect input of a frequency counter to pln 8
of IC U28. AdJust Trimmer Capacitor CT1 for a
frequency of 14.31818MHz,

RF MODULATOR SOUND COIL

Connect Computer to a TV Monltor., Set TV and
Computer Channel Select Switch to Channel 3.
Type in and run the followlng Baslc program:

Vi

10 VoL 5
20 SOUND 1,500,100
30 GOTO 10

AdJust the sound coll for best sound wlth
MInimum nolse.

SPINDLE SPEED CHECK

Center and paste strobe pattern (see Flgure
1) on Orive Motor on bottom of Disk Drlve.
Insert a diskette Into Drlve and close Drive
Door. Load a program from diskette or connect
a Jumper from pin 3 of Connector CN17 +o
ground fo turn the Motor On. Use outer
sectlon of pattern if 60HZ AC power Is belng
used and finner sectlon of pattern if 50Hz AC
power 1s being used. Use a fluorescent light
to view pattern. Speed is correct if pattern
appears to stand still.

FIGURE 1

PRELIMINARY SERVICE CHECKS (Continued)
PREVENTATIVE MAINTENANCE

ENVIRONMENT

Computers perform best in a clean, cool area that is below 80 degrees Fahrenheit and free of
dust and smoke particles. Even though home Computers are not affected by cigarette smoke
as much as commercial Computers are affected, it is better to maintain a smoke-free area
around the Computer. Do not block cabinet vents of Computer, Monitor, Printer, or other
power devices.

ELECTRICAL POWER

Variations in the line voltage can affect the Computer. Try to avoid these fluctuations by using
an AC receptacle that is on a power line not used by appliances or other heavy current demand
devices. A power-surge protector, power-line conditioner, or non-interruptible power supply
may be needed to cure the problem. Do not switch power On and Off frequently.

KEYBOARD

Liquids spilled into the Keyboard can ruin it. Immediately after a spill occurs, disconnect the
Computer power plug from AC power outlet. Then, if circuitry or contacts are contaminated,
disassemble the Keyboard and carefully rinse the Keyboard printed circuit board with distilled
water and let it dry. Use a cotton swab between the keys. Use a non-abrasive contact cieaner
and lint-free wipers on accessible connectors and contacts.

DISK DRIVES

Clean the read/write heads of the Disk Drives about once a month or after 100 hours usage.
Use only an approved head cleaning kit.

Handle carefully to preserve proper disk head alignment. A sudden bump or jolt to the Disk
Drives can knock the disk head out of alignment. 1If Disk Drive must be transported, place an
old disk in slot and close door during transport.

Store disks in their proteciive covers and never touch the disk surface. Observe the disk
handling precautions usually found on the back of disk protective covers.

PRINTERS

Carefully vacuum the Printer regularly. Wipe surface areas clean using a light all-purpose
cleaner. Do not clean the machine. The oil will collect abrasive grit and dust. The dust will act
as a blanket. This can cause components to overheat and fail.

STATIC ELECTRICITY

Static electricity discharge can affect the Computer. In order to minimize the possibility, use
anti-static mats, sprays, tools and materials, and maintain good humidity in the Computer en-
vironment.

MONITOR

Use an isolation transformer with any Monitor that does not come as part of the system since
some Monitors use a HOT chassis (chassis connected to one side of the AC line). The face of
the Monitor should never be left on for long periods of time at high brightness level except
when pattern is being changed periodically. Use caution when cleaning anti-glare screens, to
preserve the glare-reduction feature.
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PRELIMINARY SERVICE CHECKS (Continued)
SERVICE CHECKS

MATCH THE NUMBERS ON THE INTERCONNECTING DIAGRAM AND PHOTOS WITH
THE NUMBERS ON THE SERVICE CHECKS TO BE PERFORMED.

@ COMPUTER DEAD

(A)

(B)

Check Connector N7 for good
connectlons.

Check for 12,0V at pin 2 and 5.0V at
pin 4 of Connector CN7 on System
Board. If voltages are mlssing,
check Fuse F1 In Power Supply. | f
Fuse checks good, troubleshoot Power

Supply.
Check ROM ICs U32 and U34.

(C)

(D)

(E)

No vlideo on a Monltor connected to
the RF Modulator. Check VIC IC U21,

No vldeo on a Monltor connected ‘o
the Video Output Connector (CN8).
Check VIC IC U21.

No vido on an RGB Monltor or a
Monochrome Monltor connected 1o RGB
Connector CN2. Make sure the 40/80
Display Key is In 80 column posltion
(down).,

I1f the 40/80 Key 1is set properly,
check RGB Connector CN2 for good
connections.

| f Connector CN2 checks good, check
Video Controller IC U22,

SOUND

(A)

3)

No sound on a TV Monltor connected
to RF Modulator, Check adjustment
of Sound coil. See ™iscellaneous
Ad Jjustments",

No sound on a TV Monltor connected
to RF Modulator or a Monitor
connected to Video Output Connector
(CN8)., Check SID IC U5,

@ KEYBOARD DEAD

(A)

(B)

Check Connector NS for good
connections and check keyboard
cable for possible open circuits.

if connector and cable check good,
check CIA1 IC U1,

<:> JOYSTICKS DON'T WORK

(A)

Check Connectors CN3 and CN4 for
good connectlons.

(B)

I'f Connectors check good, check CIA1
IC Ul,.

(6) PADDLES

(B8)

)

(D)

Paddle - buttons don't worke. Check
Connectors CN3 and CN4 for good
connect fons,

| f connectors check good, check ClA1
IC Ul.

Paddles Controls don't work. Check
Connectors CN3 and CN4 for good
connectlons,

| f . connectors check good, check SID
IC U5,

(7) SERIAL PORT

(A)

(B)

)

Serlal Port (CN6) does not worka
Check Connector CN6 for good
connectlons,

If Connector checks good, check CIA2
IC U4,

Serial Port (CN6) works only with
peripherals that work 1in Slow mode
(I1Tke Commodore 1541 Disk Drive),
does not work In Fast mode (with
1571 Disk Drive). Check CIA1 IC U1,

CASSETTE PORT

(A)

(B)

)

()

(F)

Cassette port does not work. Check
Connector CN31 for good connectlons,

Computer will not load a program
from cassette. Check CIAt IC U1,

Computer wlll not save a program to
cassette. Check Microprocessor |C
U6,

Cassette motor wlll not +turn On.
Check for 9VAC from pin 5 to pin 6
of  Connector (N7. If O9VAC is

missing, check Fuse F2 in Power
Supply.

If 9VAC is present, check Micropro—
cessor IC U6.

) bisx

(A)

DRIVE

Drive dead. Check Connectors CN14,
CN15 and CN17 for good connectlons.

PRELIMINARY S

DISK DRIVE
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PRELIMINARY SERVICE CHECKS (Continued)

PORT PORT
° (@)
5 U 7 '

RF
L/H 4
PORT OUTPUT
[12 [J - U : PoR __i SWiTCH 5", EXPANSION PORT |
L__I ———-EE»JM
| B l cN8

E CNG
1 5 . CHNI F1
@| sounp sSw2 2
. colL : 5 { F—_—;_—_] RESET
U4 RF MODULATOR
1 2
e S
ClA2 L
[ conroL POWER SUPPLY
@ u22 vIC CIAT 5 9 PORT 2
CN4

VIDEO u21 U1 s
CONTROLLER L]
=
5

cn3|  |CONTROL

PORT .1
16
sID CN_IIE‘ 0 [ 7 17774
SYSTEM BOARD 6 T 13| 25 0
T cnra — 4
19
K S
@ CN17 /,—- —
. TRACK 00
ETECTOR
32 U34
@
& PgSEI"?%N e
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us MOTOR P ~ \\\ __‘
1 CONTROL ~ N
MICRO — IBOARE}/ \ |
PROCESSOR "jj \
T \
| 1 ® I
INDEx | SPINDLE /
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Q /<DRNE
S NZ-~"  votoR|
WRITE DISK DRIVE
SETECTOR |
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KEYBOARD
INTERCONNECTING DIAGRAM ; ;, INTERCONNECTING DIAGRAM
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MFGR.
PART No.

RATING
50V NP
50V NP

1
1

ITEM
No.
Ci140
C141

PARTS LIST AND DESCRIPTION (Continued)

When ordering parts, state Model, Part Number, and Description
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LINE DEFINITIONS

ADTHRUA1S .......ovviinvinne.... Address Bits 0 Thru 15 o1,1/02 ..o Input/Output Selects 1 and 2
ADO-AD15................ Disk Drive Address Bits 0 Thru 15 INTEN. oo i e Intensity
AEC ...t e Address Enable Control [0 71 o o, Input/Output Access
ATN ... Attention, Command Mode Selection (0 o Input/Output Chip Select
VU BUS Available 1 Interrupt Request
BUFEN. ...ttt i e s i Buffer Enable MAO THRU MA7 ........... Multiplexed Address Bits 0 Thru 7
BUSACK......oviiiiiii e BUS Acknowledge MTR/PS ..t i i Motor Control/Port Bit 5
BUSREQDSO ......covieeviineniiiniieinnnnnn BUS Request 1 Multiplexer
CAS .. e Column Address Strobe NMI. .. e e e Non-Maskable Interrupt
CE Chip Enable  PAS. .. ..iiiiiiie il Port A, Bit 5
CHAREN..........oiiiiiiiiinne Character ROM Enable PBO,PB4,PB7.....ccovvvveinnrennnnnn Port B, Bit 0, 4 and 7
CHAROM. ..............oeeveel Charactor ROM Chip Select  POTX.......ovivereirnrneaennnenns. Game Paddle Control
CIA1,CIA2............... .. Complex Interface Adapter Select  POTY ..........coovvevivviivnnnnnnn.. Game Paddle Control

Lines 1 and 2 3 Read/Write
0 Clock 12 72 7 ROW Address Strobe
CLRBNK .....ooviiiviiiiiieaee Color RAM Bank Select RDATA. .. ittt Read Data
CNT1,CNT2............ Count Input, Internal Timer Reference READY..........covvvnnen Ready, Current BUS Cycle Is To

3 COLO THRU COL?7...Keyboard Input Data, Columns 0 Thru 7 Be Completed

5 COLORAM .......ccvvvniinninnnnnnn. Color RAM Chip Select RES (. Reset

z L0 SRR Chip Select 2 RESET.......ovvvvvennnn. Reset, Initializes Internal Registers

CSB568 ... ..ottt i, Chip Select 8568 ROM1,ROM3 .........cvvivvii et ROM Selects 1 and 3

DOTHRUDZ......ccviiiiiiiiniiiaianns Data, Bits 0 Thru 7 ROMH ............... External ROM Chip Select, High Status

DOTHRUDD?7 ................ RGB RAM Data, Bits 0 Thru 7 ROML................ External ROM Chip Select, Low Status

S * DIRQ........coovviiiiiinnnnn., Disk Drive Interrupt Request ROWO THRU ROwW?7..... Keyboard Input Data, Rows 0 Thru 7

. - DMA. ..o Direct Memory Access SAO THRU SA7.............. Selected Address.Bits 0 Thru 7

z S 58 8 5 <98 o 9 ] 1 =1 3 Dynamic RAM Reset  SID...........ccvvvnnnn. Sound Interface Device Chip Select

= E REMDE ™R & =& K b 4 DRW . Disk Drive Read/Write TABTHRUTA15......coevveens. Translated Address Outputs

H < rT‘ N 9 T 'Tl I T N '}1 iy '}‘ DWE. ... iiiiiiiiiiiiiinnn, Dynamic RAM Write Enable - VA4 VAI5. ... Video Address Bits 14 and 15

“1 2288 8Y U NN~ d b 3G o] External ROM Enable  VIC.........eveevnvinnneennnss Video Interface Chip Select
NNe—— —N T AR N - EXTRES. ..ottt it i e External Reset VMAO THRU VMA7............. VIC Multiplexed Address Bits
FLAG1,FLAG2............... Data Transfer Controls 1 and 2 0 Thru 7

< s FROMI. ...vin i s Function ROM 1 Select VSYNC. .ottt Vertical Sync

S vz og So o @ 2 FSDIR............0evuetn Fast Serial Direction, Disk Interface WD AT A .t e ittt Write Data
wZ| 2RRA meoa N S GAEC......ovivveeiiinnnnnns Gated Address Enable CONtrol  WE ...v.uueeueseieireseinsennseinsenneenns Write Enable

o= NN N NN N << << .

- LSS S8gY NP b 3 GAME. . .....ooiviiiiieisiianacnsrnas Game ROM Enable  WGATE ....cvviiiiieirnineiiinierennaeeennnnn Write Gate
™ & RER& =RRAK oo " o GCASO0,GCAST1 ....... Gated Column Address Strobe 0 and 1 Z80010............ Z80 Input Requesting Input/Output Access
= XXEE E%5¥% XX % % GWE... ..ottt Gated Write Enable 128/64 ...vvvviii i C128 or C64 Operating Modes
5 HSYNC. ... Horizontal Sync Pulse
3]

@

o .

s - o o < SYSTEM NOTES
175 — OO0 N AO WO O N o 2

(8] VD=l —D0 N M 01 O n
2 2% 3585 5583  §53% 3 2
< = | 288 8888 8888 g g o 1solated g-ound
R ——Clrcuitry not used in some verslions

5 v S ---Circuitry used in some versions

E = nZ o o < e See parts [Ist

= O = - DOON OOFV Qy o ) “ <+ Ground

2 E zo 2RRA NRAO A& Ao - © ~n Chassis

] @ < W oo L) L) 0 L) L ]

(=] O o EFEEE EEEE [l el = =

o zZz=Z=Z=Z ZZ=Z= =ZZ = = =

c (4) Probe Indicates P when key A, D, G, J, L,

_— a. 5, OONTROL, sk or numeric keypad key

% E g Voltages, logic readings and waveforms taken 5: -, o Is ,'),-egged, yp
= E - with Computer In Power Up mode, no diskette in (5) Probe indlcates P when key 2, 4, 6, 8,
= 2 T - drive, no keys pressed and al! locking keys in 0, -, F7, CLR/HOME, TAB, LINE FEED, or
% - o oo up position unless otherwlse noted. | Is pressed.
@c c‘E @ &= i (6) Probe Indicates P when key Z, C, B, M,
% @) tka o o o % Logic Probe Display F1, =, R, SHIFT, SPACE, {, or numeric
Eﬁ 3 ) - 222 aoRR 1" L =Low keypad key 2 or ENTER Is pressed.
o 2 o cnfn Po3V=N BEES o S 33333 H. = High (7) Probe indicates P when key S, F, H, K,

s O S232 IB8FRYS 885z 8 g 222808 P =Pulse F3, & = (&, —, or numeric keypad
o £ 2EZF ZHUSSZ 2323 X = 533348 * = Open (No Lights On) key 4 or 6 1s pressed.
> % O = (8) Probe indicates P when key Q, E, T, U,
& 5 S Z (1) Probe Indicates P when any key except 0, F5, e , {» — or numeric keypad
- & ) S RESTORE 1s pressed. key 7 or 9 1s pressed.
w ° > - P« & (2) Probe Indicates P when key 1, 3, 5, 7, 9, (9) Probe Indicates P when key X, V, N,
S 2 ol = E' @ S ~od +, Ed, HELP, ESC, ALT, or INST/DEL Is s5/,LeSHIFT, RUN/STOP, NO SCROLL, cwn or

= i) 2 pressed. numeric keypad key 1 or 3 is pressed.
o 3 O 4 3 2. g?z % M (3) Probe indicates P when key W, R, Y, I, (10) Probe lndlzgms Lyln c64 mode?
E 2 L% é M@ z:w'o—:xc?g" 58§ e NT g- +*pO_ls’ rReELgZN or numeric keypad key “;; lIzr‘olge :ngrlcaies 'I; :n gg/hcdolurgn mode.

< - s = = - - — Ry p ° robe indicates n mode .
‘é £ n EEc88 S3322F 3838 55555 555 555535 T
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aselo 13aom
JHOAONNOD



DISK DRIVE TROUBLESHOOTING

MICROPROCESSOR (CPU) OPERATION

Check Reset circuit logic reading at pin 6 of
IC U37 while turnlng the Computer On and again
whlle pressing Srilve Reset button (SW3). The
reading should be tow when Computer Is turned
On, then go high and stay hligh. The reading
should go low when Drlve Reset button Is
pressed. If reading Is not correct when
Computer is turned On, check reading at pin 9
of IC U633 while +turning Computer On., The
reading should be high when Computer Is turned
On, then go low and..stay low. |f reading Is
not correct, refer to ™lcroprocessor (CPU)
Operatlon® +troubleshooting section for +the
Computer, |f reading 1Is correct, check pin 5
of IC U16 for a . loglc. low that goes hligh whille
turning. Computer ‘On,  and check for loglc low

whenever ~the Drive Reset button Is pressed.
1f readlng 1s not correct, check IC U63,
Capacltor: C69, Dlode CR14, Swlitch SW3 and

Reslstors 'R15 and R31, |f readling Is correct,
check pin-6 of IC U16 for loglc high whlle
pressing ‘Drive Reset button (SW3). |If reading
Is not correct, check IC Ul16., If reading Is
correct, check 1C U37,

Check for 1MHz clock waveform at plins 3, 37
and 39 of CPU IC U101, If-waveform Is missing
at pln 37, refer to the "Oscillator and
Dividers" section of thls troubleshooting
gulde, |f waveform Is good at pln 37 and
missing at pins 3 or 39 of IC U101, check IC
U101,

OSCILLATOR AND DIVIDERS

Check for 16MHz waveform at pin 29 of IC U107,
}f waveform 1Is missing or frequency 1Iis not
correct, check Crystal Y1, IC U107 and
Capacitors C116 and Ci17. 1f waveform Is
good, check for 16MHz waveform at pin 30 and
1MHz waveform at pins 3 and 4 of IC U107, If
waveforms or fregencies are not correct, check
1C U107,

READ CIRCUIT

Insert a formatted diskette with data on it
Into the Drlve and close the Drive door.
Connect a Jumper from pin 3 of Connector CN17
to ground to keep Disk Drive running. Check
for loglc low at plins 11 and 12 and high at
pin 13 of IC U111, |f reading is not correct
at pin 13, check 1C U107, If reading Is not
correct at pin 12, check IC U105, |f readlngs
are correct at pins 12 and 13 and not correct
at pin 11, check IC Ull1, Jf readings are
correct, check waveforms at pins 3, 4 and 33
of Read/Write Amp IC U108. There should be a
notliceable change in the pulses at pin 33 when
the Drive door 1Is opened and closed. | f
waveforms are not correct, check: voltages and
components assoclated with (C U108; Connector
CN12 for good connections; Head (M5) wlndings
for continulty,

WRITE CIRCUIT

Will not write. Verlfy +the Write Protect
circults are working properly (see ™irite
Protect"). Check for pulses at pin 8 of IC
U113 and pin 6 of IC U1l whlle 1injecting
pulses at pin 9 of IC U113 with a loglc
pulser, |If pulses are missing at pin 8 of IC
24

U113, check IC U113, [|f pulses are present at
piln 8 of IC U113 and missing at pIn 6 of IC
Ut11, check IC U111, If pulses are present at
both plns, check for pulses at pln 6 of IC
U111 while 1injecting pulses at pin 5 of IC
UT11 and check for pulses at pin 11 of IC UI11
whlle Injecting pulses at plins 12 and 13 (one
pin at a tlime). |f pulses are mlssing, check
IC Ui1l, |f pulses are present, check VIA IC
U104 and Controller I1C U105,

WRITE PROTECT

Type In and run the. followlng Basic program to
check operatlion of the Write Protect: detector.
The program displays. "Write Protect On" on-the
screen 1f. a wrlte  protected diskette Is
Inserted In the Drlve and "Write Protect Off"
on the screen 1f a dlskette that Is not write
protected is Inserted In the Drlve.

10 PRINT CHR$(147)

20 OPEN 15,8,15

30 PRINT#15, "M~R"CHR$ (0 )CHR$ (28 )CHR$ (1)

40 GET#15,A%

50 X=ASC(A$) AND 16

60 PRINT "WRITE PROTECT ";

70 IF X=0 THEN PRINT "ON "“:ELSE PRINT "OFF"
80 PRINT CHR$(19):60TO 30

NOTE:
40,
If the write protect circult 1s not working,
check for logic low at pin 11 of tC U114 with
a not wrlte protected diskette in the Drive
and logic hlgh with a write protected diskette
In the Drive. |f readings are not correct,
check Pins 3 and 4 of Connector CN14. for good
connections and check Write Protect Detector
M3, If readings are correct, check for logic
high at pin 10 of IC U114 with a not write
protected diskette in the Drive and loglc low
with a write protected diskette in the Drive.
|f readings are not .correct, check I[C U114,
| f readings are correct, check VIA IC U104,

Do not put any spaces In lines 30 or

HEAD POSITION MOTOR

Head Position motor (M1) does not work. _Check
Connector CN15 for good connections. I f
connectlons check good, type in and run the
followlng Basic _program tfo activate Head
Pos1tion Motor circuits,

10 OPEN 15,8,15

20 PRINT#15, "MW "CHRS$ (0)CHRS (28 )CHR$ (1) CHRS
(243)

30 PRINT#15, "M-W"CHRS (0)CHRS (28 )CHRS (1) CHRS
(241)

40 PRINT#15, "M-W"CHRS$ (0)CHRS$ (28 )CHRS (1) CHR$
(240)

50 GOTO 20

NOTE: Do not put any spaces in lines 20,30 or
40

Whlle the above program Is running, check for
pulses at pins 10 and 11 of VIA IC U104, If
pulses are missling, check IC U104, |If pulses
are present, check for pulses at plns 4, 10
and 12 of IC U113, |f pulses are missing,
check IC U113, |f pulses are present, check
for pulses at pins 3 and 8 of IC Ulll. |f
pulses are missing, check IC Ul1l, |f pulses
are present, check for pulses at pins 12 and

LOGIC CHART (Continued)

PIN IC PIN IC PIN IC PIN. IC PIN  IC PIN IC ic ic
NO UTO NO UT0. NO Ult. NO Utt. NO utt No Utz U1z Ul4
1 P 21 #(12) 1 P 21 P a1 P 1 *(12) H P
2 P 22 H 2 P 22 H 42 P 2 #(12) *(12) P
3 P 23 L 3 P 23 H 43 P 3 P P
4 P 24 H 4 P 24 L 44 P 4 P ®(12) P
5 P 25 L 5 P 25 L 45 P 5 #(12) P P
6 P 28 H 6 P 26 H 46 P 6 *(12) *(12) P
7 *(12) 27 H 7 L 27 L 47 P 7 P P P
8 *(12) 28 H 8 H 28 * 48 H 8 P ®(12) L
9 £(12) 29 L 9 P 29 P 9 #(12) P P
10 *(12) 30 P 10 P 30 H 10 L L P
11 H 31 P 1 H 31 H 1 P *(12) P
12 *(12) 32 P 12 H 32 H 12 *(12) P P
13 *(12) 33 P 13 H 33 H 13 P *(12) P
14 *(12) 34 P 14 H(12) 34 P 14 P P P
5 *(12) 35 P 15 H(10) 35 P 15 *(12) *(12) P
16 P 36 P 16 L 36 P 16 *(12) P H
17 H 37 P 17 P 37 P 17 P *(12)

18 H 38 P 18 P 38 P 18 P P

19 * 39 P 19 P 39 P 19 ®(12) H

20 H(12) 40 P 20 P 40 P 20 H H

PIN IC Ic Ic ic PIN IC PIN IC PIN  IC PIN _IC

NO U5 U6 U1 U1 NO U1 - NO U19 NO Ui9 - NO U20

1 P L P P 21 H 1 H 21 P 1 P

2 P H P P 22 P 2 P 22 P 2 P

3 P H P P 23 P 3 P 23 P 3 P

4 P L P P 24 H 4 P 24 H 4 P

5 P H P P 5 P 5 P

6 P P L P 6 P 6 P

7 P L P P 7 P 7 L

8 L L P P 8 P 8 P

9 P H P P 9 P 9 P

10 P P L P 10 P 10 P

1m P P P P 1" P 11 P

12 P L P L 12 L 12 P

13 P H P P 13 P 13 P

14 P H P P 14 P 14 H

15 P P 15 P 15

16 H P P 16 P 16

17 P P 17 P 17

18 P P 18 P 18

19 P P 19 H 19

20 H P 20 P 20
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TROUBLESHOOTING (Continued)

from O0: to 255 as a paddle Is operated and
should - be greater than 255 whenever. a .paddle
button Is pressed.

| . numbers -are not correct,
CN3 and CN4 for good.connectlons. .. |f buttons
do . not work, check -Capacitors ..and Diodes
connected to pins 3 and 4 of Connectors CN3
and CN4., |f Capacitors .and Diodes check good,
check CIAT IC Ul, If paddles do not work,
check Capacitors and Dlodes connected to pins
5 and 9 of Connectors CN3 and CN4, i f
Capacltors and Diodes check good, check for
pulses at pins 5-and 6 of IC U2 while the
above . program. Is . .running. If pulses are
missing, check CIAl. [C U1, If pulses are
present, check for a variation in waveforms at
pins..2 and 3 of IC U2 .while- operating paddles
(with program running). If +there. 1s no
varfation, check IC U2, |f waveforms are
missTng, check Capacitors C96 and C97 and SID
IC U5,

check Connectors

CASSETTE PORT

Type - in the followlng Basic program and run it
while performing the tests In the following
paragraphs:

10 POKE 0,47

20 PRINT PEEK(56333) AND 15,
30 PRINT PEEK(1) AND 16

40 POKE 1,123:POKE 1,83

50 GOTO 20

NOTE: Disconnect +the Cassette .Recorder from
Connector CN31-when running thls program.

The ‘program displays #wo columns of -numbers on
the Monitor screen. The number in the  first
column Indicates +the status of cassette read
pin (pIn 4) of Cassette Connector CN31 and
should change between O and 16 when a Jumper
Is connected from pin 4 to pIn 5 of Connector

CN31, The number In the second column
Indlcates the status of cassette sense plin
(pin 6) of Connector CN31 and should change
from 16 to O whenever pin 6 of Connector CN31
Is shorted +to ground. The program also
generates pulses at plns 3 and 5 of Connector
CN31.

Check Connector (CN31 for good connections.
Verlfy Cassette Sense pin (pin 6) of Connector
CN31 1s worklng by observing the number In the
second column on +the Monitor while shorting
pin 6 to ground. |f the number on the Monltor
screen does not change from 16 to 0, check
Capacitor C304, Resistor R304 and Microproces-—
sor IC U6,

Computer will not save a program to tape.
Check for pulses at pin 27 of IC U6, I f
pulses are mlssing, check Capacitor C303,
ResTstor R302 and IC U6,

Computer will not load a program from cassette
tape. Connect a Jumper from pin 4 to pin 5 of
Connector CN31. The number in the flrst

column should be changlng between 0 and 16,
If the number does not change, check Capacitor
C302, Resistor Pack RP7 from pin 7 to pin 1
and IC Ui,

Cassette motor wlll not start or wlll not
stop. Check for 9VAC from pin 5 to pin 6 of
Connector CN7. If 9VAC Is mlssling, check
Capacltors C78 and C79 and check Fuse F2 and
Trans former T1 In the Power Supply. |If 9VAC
is present, check for 13,1V at the Collector

of Cassette Switch Transistor Q301, | f
voltage Is missling, check Capacitor (88,
Rectifier CRI13 and Resistor R5. If +the

voltage 1s present, check for pulses at pin 25
of IC U6. |If pulses are mlssing, check I1C U6,
If pulses are present, check IC U30, Zener
Dlode CR301, Cassette Switch Transistor Q301
and Resistor R301,

DISASSEMBLY INSTRUCTIONS

CABINET TOP REMOVAL

Remove +two screws from bottom front and three
screws from the rear. Slide the cabinet top
back about 1/2 Inch. and |ift up to remove.

DISK.DRIVE REMOVAL

Disconnect connectors CN12, CN14, CNI5 and
CNi7, Pull the knob from the front of the
Drive. Remove one screw from +the left side
and two screws from +the right side of +the

Drive, Sllde the Drlve back and remove.

POWER SUPPLY REMOVAL

holding Power LED +to front
panel. DIlsconnect Connector CN7. Remove two
screws from left slde, two screws from rear
right and one screw from front right of Power
Supply. L1ft Power Supply out of the chassls,

Remove one screw

HEAD CLEANING [INSTRUCTIONS

Use a lint free cloth or swab dampened with
91% isopropyl alcohol +to clean dIsk drive
heads. Dry with a ITnt free cloth.

22

MAIN SYSTEM BOARD REMOVAL

Remove one screw holding Drive Led to front
panel. Remove one screw from right side and
one screw from rear of cablnet bottom to

release Main System board. Remove eight
screws from Connectors CN2, CN3 and CN4.
Remove hex spacer/screw .that Power Supply

rested on. Remove seven screws holding System
board and Iift board out of the cabinet.

KEYBOARD D! SASSEMBLY

Remove six rubber feet and sIx screws from
Keyboard bottom and remove the bottom. Remove
six screws holding Keyboard to the +top and
remove Keyboard.

LOGIC CHART (Continued)

PIN IC PIN iC PIN Ic Ic ic IC ic ICc Ic i (c

NO us4 - No u34 NO us7 u38 U39 u4o us1 u42 uso us4 uss |

1 H 21 P 1 H L L L L H P * H

2 P 22 P 2 L P P P P P P * P

3 P 23 P 3 P P P P P P P H P

4 P 24 P 4 L P P P P P L * P

5 P 25 P 5 L P P P P P H * P

6 P 26 P 6 H P P P P P L H P

7 P 27 P 7 L P P P P P L L P

8 P 28 H 8 P P P P P P H P P

9 P 9 L H H H H P L P P

10 P 10 P P P P P L H P L

I P 11 P P P P P P L P P

12 P 12 H P P P P P P P P

13 P 13 L P P P P P P P P

14 L 14 H P P P P P H H P

15 P 15 P P P P P P

16 P 16 P P H H P P

17 L 17 P P P P P P

18 P 18 L L L L P P

19 P 19 H P

20 L 20 H H
=
o
o
m
=
2]
—ts

PIN IC Ic Ic Ic Ic PIN IC 3

NO Us6  U57 U58 U0 U1  NO u63 o

1 H L L H P 1 P

2 L L L H H 2 L

3 P P L H P 3 L

4 H P L H H 4 H

5 L L L H P 5 H

6 H L H H P 6 L

7 L L L L L 7 L

8 P P L L P 8 H

9 P P L H P 9 L

10 P P H P H 10 H

1 P P H P L 1 L

12 P L H P P 12 H

13 H P L P P 13 L

14 H H H H H 14 H

15 15

16 16
35
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TROUBLESHOOTING (Continued)

Connector CN8. Check waveform at pin 17 of IC
u21. If waveform Is missing, check IC U21,
If waveform Is present, check the voltages and
components assoclated with Translistors Q1 and
Q2 on the RF Modulator board and check Flliter
EMI40,

No video on Connector CN2 connected to an RGB
Monitor. Make sure the 40/80 Display key Is
in 80 column mode (down). Check Video
Controller IC U22 horizontal sync waveform at
pin 4, vertlcal sync waveform at pin 20, and
pulses at plns 44 and 45, If waveforms or
pulses are missing, check IC U22 and RAM IC's
U23 and U24, If waveforms and pulses are
present, check Buffer IC U24,

No video on Connector CN2, connected to a
Monochrome Monitor, RGB works. Check for
pulses at pins 43 and 47 of IC U22. |f pulses

are missing, check IC U22, If pulses are,

present, check IC U57 and check voltages and
components associated with Video Amp
Transistor Q1.

VIDEO SYNC

No vertical or horizontal sync to a Monitor
connected to the RF Modulator or +o Video
Connector CN8. Check VIC IC U21,

Vertical or horizontal sync missing on
Connector CN2 connected to RGB Monitor. Check
for pulses at pins 4 and 20 of Video Control-
ler IC U22, |f pulses missing, at elther pin,
check IC U22, If pulses are present, check
Buffer 1C U24,

Vertical or horizontal sync missing on
Connector CN2 connected to Monochrome Monitor,
Check for pulses at pin 19 of IC U22, I f
pulses are missing, check IC U22, |If pulses
are present, check IC U57 and check voltages
and components associated with Video Amp
Transistor Q1.

TIME OF DAY CLOCKS

CIA ICs Ul and U4 contain 24 hour time of day
clocks that are used by some programs. If a
program that displays or uses the time of day
does not display or use time properly, use the

following Basic program to check the clocks in
ICs Ul and U4:

10 FOR X=56331 TO 56328 STEP -1

20 POKE X,5:POKE X+256,5 :NEXT X

30 PRINT CHR$(147)

40 PRINT CHR$(19)

50 PRINT,"U1", %y4n

60 PRINT "TENTHS ",HEX$ (PEEK (56328)),HEX$

(PEEK(56584))

70 PRINT "SECONDS *,HEX$(PEEK(56329)),HEX$
(PEEK(565851})

80 PRINT "MINUTES “,HEX$(PEEK(56330)),HEX$
(PEEK (56586))

90 PRINT "MINUTES ",HEX$(PEEK(56330)),HEX$
(PEEK (56586))
100 GOTO 40

The program puts the number 5 In the Tenths,
Seconds, Minutes and Hours registers, then
start displaying +ime from both IC Ul and
continuously. If neither IC Ul or IC U4 Iis
keeping proper time, check the waveforms at

20

pins 10 and 11 of IC U16. |f the waveform Is
missing at pin 11, check Capacitors C79, C80
and C144, Resistor R7 and Zener Diode CR8., |If
the waveform Is present at pin 1 and missing
at pin 10, check IC U16, |f only one of the
ICs Is not keeping the correct time, check the
IC (U1 or U49 +that is not keeping correct
time,

COLOR

No color 1o a monltor connected to the RF
Modulator or +to Video Connector CN8. Check
color clock waveform at pin 29 of VIC IC U21,
If waveform Is missing, check IC U28, i f
waveform 1Is present, check waveform at pin 16
of VIC IC U21, |f waveform Is missing, check
IcC U221, If waveform is present, check
voltages and components associated with Tran-
sistor Q1 and check Transistor Q1. Also see
"Color RAMY,

One or more colors mlssing on Connector CN2
connected to an RGB Monitor . Type in and run
the following Basic program:

10 COLOR 5,3:PRINT "RED"
20 COLOR 5,6:PRINT "GREEN"
30 COLOR 5,7:PRINT "BLUE"

After running the program, check for pulses at
pins 44, 45 and 46 of IC U22. If pulses are
missing at any pin, check IC U22. 1f pulses
are present, check Buffer 1C U24,

SOUND

No sound. Type In and run the following Basic
program to produce a continuous sound:

10 VOL 15
20 SOUND 1,10000,100
30 60TO 10

While the program is running, check for pulses
at pin 15 of Decoder (C U3. |f pulses are
missing, check IC U3. |If pulses are present,
check for 600Hz, .8V peak to peak at pin 27 of
SID IC U5, If waveform 1Is missing, check
Capacitors C82 and C83 and IC U5, |f waveform
Is present, check voltages and components
associated with Audio Output Transistor Q2.

Computer generated sound works, external sound
input (pin 5 of Video Connector CN8) does not
work. Check Capacitor C93, Resistor R25 and
IC U5,

COLOR RAM

RAM IC U19 is used to hold color information
that goes to a composite monitor connected to
the RF Modulator or to Video Connector CN8.
if +there 1is a problem with color on a
composite monitor, the following Basic program
can be used to check Color RAM IC U19:

10 DATA 1,2,4,8

20 FOR X= 55296 TO 56295

30 FOR Y=1TO 4

40 READ Z:POKE X,Z

50 IF PEEK(X) AND Z THEN 70

ALIGNMENT (Continued)

With head on Track 00, check for a gap of .01
inches between the Track 00 stop and the post
on the Head Position Motor Pulley. If the
Track 00 stop Is out of adjustment, loosen the
two screws holding the Track 00 stop bracket
and adJust the bracket for a gap of .01 Inches
with the head on Track 00, Tlghten the Track
00 stop bracket screws.

To check Track 00 Detector Adjusiment, connect
positive lead of voltmeter to pin 10 of
Connector CN14., Check for 5.0V when head Is
On Track 1 and .2V when head Is On Track 2.
I f Detector 1s out of adjustment, set head to
Track 1 and loosen screws holding Track 00
Detector bracket, AdJust Track 00 Detector
backward until voltmeter indicates .2V, then
adjust. it forward until voltmeter Indicates
5.0V, Tighten Track 00 Detector bracket
screw.

INDEX SENSOR ADJUSTMENT

Connect channel A input of a dual trace scope
to TP1 (pin 3 of IC U108) and channe! B input
to TP2 (pin 4 of IC U108). Set scope for
external trigger mode and connect external
trigger input +to pin 4 (index pulse) of
Connector CN14. Set scope to negative trigger
slope, add mode with channel B inverted, sweep
time to 50us, voltage range to .2V/cm and
scope Input to AC 1Input. Set Drive Head +to
Track 34 (see "Allignment Test Setup"). Insert
Alignment Diskette into drive and close door.
Connect Jjumper from pin 3 of Connector CN17 to
ground to keep drive running. Confirm timling
between start of sweep (negative goling edge of
index pulse at pin 4 of Connector CNi4 and
first pulse of +iming burst is 200us *100us
(see Figure 4). If timing Is not within
tolerance, loosen screw holding Index Sensor
(M2), Adjust Index Sensor wuntil +Iming Is
correct and tighten screw.

NOTE: The leading edge of the Index pulse has

a very wlde siope. This makes It difflcult to
do an accurate adJustment. View the 1ndex
pulse with the scope and set the trigger point
as close to the top of the leading edge of the
pulse as possible and +then do the above
ad Justment.

Figure 4

AZIMUTH CHECK

Connect channel A 1nput of a dual trace scope
to TP1 (pin 3 of IC U108) and channe!l B input
to TP2 {(pin 4 of IC U108). Set scope for
external trigger mode and connect external
trigger input to pin 4 of Connector CN14. Set
scope to negative +trigger slope, add mode,
with channel B inverted, sweep time +fo .5ms,
voltage range to .2V/cm and scope Inputs to AC
inputs Set Drive head to Track 34 (see
"Alignment Test Setup"). Insert an Allgnment
Diskette 1into drive and close drive door.
Connect a jumper from pin 3 of Connector CN17
to ground to keep drive running. Pattern
shown iIn Figure 5 should be displayed on
scope.

Amplitude of bursts 1 and 4 must be equal +to
or less than amplitude of bursts 2 and 3,

Figure 5
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MISCELLANEOUS

CHANGING DI SK DRIYE DEVICE NUMBER

The finternal Disk Drlive

device number from 8

cutting two Jjumper pads
side of IC U106 (as viewed from the front of
fol lowing chart

Computer). Use  the

can be set fo
fo 11 by shorting

tocated on the

determine which pad fo short or cuf:

NOTE: Jumper 1 s +the

front of Computer.

e
pin 4 of Connectoir CN7 and negative lead o
ground, Turn Computer On and adjust 5Y Adjust

any  Conirol (YR2) for a reading of 5.0 voits.

or

teft  14MHz OSCILLATOR

to  Connect input of a frequency counter o pin 8
of IC U238, Adjust Trimmer Capacitor CT1 for a

pad closest 1o the frequency of 14.31818MNz.

RF MODULATOR SOUND CO!L

Device Jumper Jumper
Number 1 2 Connect Compuier o a TY #onitor. Set TV and
Computer Channe!l Select Switch +to Channel 3.
8 short shor+t Type in and run the following Basic program:
9 cut short
10 short cut 10 vOoL 5
11 cut cut 20 SOUND 1,500,100

POWER SUPPLY VOLTAGE ADJUSTMENT

Connect tThe positive

TEST EQUIPMENT

30 GOTO 10

Adjust +the sound coll for best sound with

lead of a voltmeter to  Minimum noise.

Test Equipment listed by Manufacturer illustrates typical or equivalent equipment used by SAMS' Engineers to obtain
measurements and is compatible with most types used by field service technicians.

TEST EQUIPMENT

B & K Precision Sencore
Equipment Equipment No. Equipment No. Moies
OSCILLOSCOPE 1570A,1590A,1596 SC61
LOGIC PROBE DP51,DP21
LOGIC PULSER DP101,DP31
DIGITAL VOM 2830,2806 DViM37,DVM56,5C61
ANALOG VOM 277,111,116
ISOLATION TRANSFORMER TR110,1604,1653,1655 |PR57
FREQUENCY COUNTER 1803,1805 FC71,5C81
COLOR BAR GENERATOR 1211A,1251,1260,1249 | CG25,VAB2
RGB GENERATOR 1260,1249
FUNCTION GENERATOR 3020,3011,3030
HI-VOLTAGE PROBE HV-44 HP200
VOM/DMM
Accessory probes PR-28(HV)
TEMPERATURE PROBE TP-28,TP-30
CRT ANALYZER 467,470 CR70
DIGITAL IC TESTER 560,550,552

CAPACITANCE ANALYZER

LC53,LC75,LC76
LC77

INDUCTANCE ANALYZER

LC53,LC75,LC76
LG77

18

Pl iC PN tC PN IC PIN IC PIN IC PIN IC
MO uiot NO uioi WO Jio2 ~ HNO Uto2 | No Ui03 NO u1o3
i L 21 L 1 H 21 P 1 P 21 P
ya H 22 P 2 P 22 P 2 P 22 P
3 P 23 P 3 P 23 P 3 P 23 P
4 P 24 P 4 P 24 P 4 P 24 H
5 * 25 P 5 P 25 P 5 P

& H 26 P 6 P 26 P 6 P

7 P 27 P 7 P 27 P 7 P

8 H 28 P 3 P 28 H 8 P

9 P Z9 P 9 P 9 P

i0 P 30 P 10 P 10 P

11 P 31 P i1 P [ P

12 P 52 P 12 P 12 L

13 P 33 i i3 P 13 P

14 P 34 P 14 L P4 P

15 P 35 * 15 P 15 P

i6 P 36 * 16 P 16 P

17 P 37 P 17 P 17 P

i8 P 38 P (2] P 18 P

19 P 39 P 19 P 19 P

20 P 40 H 20 L 20 P

PN IC PIN iC PIN IC PN e PIN IC PIN IC
NO uto4  NO uiod | NO uio5  NO U105 | NO uioe NO U106
i L 21 P i H 21 P 1 L 21 P
2 P 22 P 2 P 22 P 2 H(9) 22 P
3 P 23 P 3 P 25 P 3 P 23 P
4 P 24 P 4 P 24 P 4 L(10) 24 P
5 P 25 P 5 P 25 L 5 H 25 P
6 P 26 P 6 P 26 L 6 H 26 P
7 P 27 P 7 P 27 L 7 L 27 P
8 [d 28 P 8 P 28 # 8 L 28 P
9 29 P 9 P 2% P 9 P 29 P
i0 (1) 30 P 10 L 30 H 10 P 30 P
P Let) 31 P il H 31 P 11 P 31 P
12 12) 32 P i2 H 52 L 12 P 32 P
i3 H 33 P 13 H 33 L 13 L 33 P
14 H 34 H 14 H 34 P 14 P 34 H
15 H(T) 35 P 15 H(T) 35 P 15 L 35 P
16 H 36 P 16 H 36 P 16 L 36 P
17 P 37 P 17 P 37 P 17 P 37 P
i8 P 38 P 8 P 38 P(18) | 18 H 38 P
19 P 39 P 19 P 39 P 19 H 39 H(7)
20 H 40 P 20 L 40 P 20 H 40 P
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10.

11,

12.

13.

16.
17,

16

SAFETY PRECAUTIONS

Use an lIsolation fransformer for servicing.
Maintain AC line voltage at rated input.

Remove AC power from the Computer system before servicing or instal |-
ing electrostatically sensitive devices. Examples of +typical ES
devices are integrated circuits and semiconductor "chip" components.

Use extreme caution when handling the prinfed circult boards. Some
semiconductor devices can be damaged easily by static electricity.
Drain off any electrostatic charge on your body by touching a known

_earth ground. Wear a commerclially available discharging wrist strap

device. This should be removed prior to applying power to the unit
under test.

Use a grounded-tip, low voltage soldering iron.
Use an isolation (+imes 10) probe on scope.

Do not remove or Install Boards, Floppy Disk Drives, Printers or
other peripherals with Computer system AC power On.

Do not use freon-propelled sprays. These can generate electrical
charges sufficient to damage semiconductor devices.

This Computer system fis equipped with a grounded three-pronged AC
pluge This plug must fit into a grounded AC power outlet. Do not
defeat the AC plug safety feature.

Periodical ly examine the AC power cord for damaged or cracked insula-
tion.

The Computer system cabinet Is equipped with vents to prevent heat
build-up. Never block, cover or obsiruct these vents.

Instructions should be gliven, especially to children, that objects
should not be dropped or pushed into the vents of the cabinet. This
could cause shock or equipment damage.

Never expose the Computer system to water. |f exposed to water, turn
the unit Off. Do not place the Computer system near possible water
sources.

Never leave the Computer system unattended or plugged info the AC
outlet for long periods of time. Remove AC plug from AC cutlet dur-
ing lightning sforms.

Do not allow anything to rest on AC power cord.

Unp lug AC power cord from outlet before cleaning Computer systems

Never use liquids or aerosols directly on the Computer system. Spray

on cloth and then apply to the Computer system cabinet. Make sure
the Computer system is disconnected from the AC power Ilnes
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