


CC3 COMMODORE VIC 20 
S .. Nd If seal is broken, non~b,v .. , 

COMPUTERFACTSTM put easy to use, informative technical data right at your fingertips. Each edition includes specific 
service information on the individual component, along with some overall troubleshooting hints. 

The following information is just a sample of the many valuable time saving 
features contained in this exclusive Sams COMPUTERFACTS publication : 

• Preliminary Service Checks section is an easy to use, step by step guide for the 

experienced technician or hobbyist, and even beginners. 

• SAMS famous industry accep-ted standardized notation schematics containing 
ORCUITRACE@, GRIDTRACE"', waveforms, voltages and stage identification. 

• Step--.hy. Step- Troubleshooting guides the technician through the necessary 

procedures to quickly locate th e probl em. 
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• Comp-Iete Components Parts List in an easy to use format wllh fie ld rep lacements 
shown when possible. SAMS unique semiconductor, chip and IC cross re ference 
gives you many replacements to choose from and is availabl e at your Electronic 

Distributor. 

SEMICONDUCTORS (Select replacement lor best results) 

REPLACEMENT DATA 
ITEM TYPE MFGR. GENERAL 
No. No. PART No. ECG ELECTRIC 

MOTOROLA NTE RCA WORKMAN ZENITH 
PART No. PART No. PART No. PART No. PART No. PART No. PART No 

01 02 15553 1149- 2576 ECG5 19 GE- 514 l N4935 NTE5 19 SKOO9 1/ 177 WEP925/5 19 103- 131 
0103 I N60FM 1149- 2527 ECG 109 lN60 NTEI 09 5K308a WEPI 34/ 109 10}-Z900 1 
0201 I N4004GP 120 1-4205 ECG11 6 GE-504A. lN4004 NIT'1 6 5K3312 WEP I 57 212-76- 02 
050 1 thru 1555 3 1149- 2576 ECG5 19 GE - 5 14 lN4935 NTE5 19 51<9091/ 177 WEP925/5 19 103-131 
050.3 

• Quick Comp-onent Location using the SAMS exclusive GRIDTRACE, ORCUITRACE, 
and component photographs. 
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• Logic Chart containing logic probe readings to isolate defective circuitry and 
components. 

LOGIC 

PIN IC PI N IC PI N IC IC IC IC 
NO. Ul OO NO. UI OO NO. UI 02 UI 03 UI04 UI05 

I P 21 P I L L L L 
2 P 22 P 2 P P P P 
J P V P 3 H H H H 

-

REVISION COVERED: 
VI C 201M REVISION C 

Cl~CUlhA(f Iii a regis tered trademark of Howard W Sams & Co., Inc. 
COMPUTERFACTS and G.,oTRACl are Irademarks of Howard W Sams & Co., Inc. 
VIC 20 is a trademark of Commodore Business Mach ines, Inc. 
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To order, see your Sams Representative, or telephone 800-428-SAMS. 
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POWER UP 

PRELIMINARY SERVICE CHECKS 

This data provides the user with a time-saving service 1001 
which is designed for quick isolation and repair of computer 
malfunctions. 

Check all interconnecting cab les for good connection and 
correct hook-up before making service checks. 

Disconnect all peripherals except the monitor from the com· 
puter to elimina te possible external malfunctions. However. 
problems Involving the mteractlon between computer and a 
peri pheral will require the connection of the device for 
vo ltage and logic readings. 

Rep lacement or repair o f the keyboard. main board. RF 
Modulator, or componen ts may be necessary after the 
malfunction has been Isola led . 

GENERAL OPERATING INSTRUCTIONS 

When the compu ter is turned On. it will come up ready to program in Commodore Basic. 

See "Cassette Operation " l or ins truc tions on loading and saving programs. 

To run a program. type RUN and press the RETURN key. 

To stop a program press the RUN/STOP key. 

Press the RUN/STOP key and RESTORE key at the same time to stop the program and reset the computer 
to the s lart condition, Without losing the program. 

CASSETTE OPERATI ON 

Plug a Datassette cassette recorder in to the six pin edge connector on the rear of the computer. Note: A 
regular cassette tape recorder wi ll nol work on the VIC 20. 

To load a prog ram, type LOAD. press the RETURN key and follow the inst ructions displayed on the Monitor 
screen. 

To save a program, type SAV E, press the RETURN key and follow the instruc tions displayed on the screen. 

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

Th. 1i.,lng o f any ovollobl . '.plocemen' po,' h.rein does no l 
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PRELIMINARY SERVICE CHECKS (Continued) 

SERVICE CHECKS 

SEE INTERCONNECTING DIAGRAM , PLACEMENT CHART, AND PHOTOS TO MATCH 
THE NUMBER IN THE CIRCLES WITH THOSE IN THE FOLLOWING DATA FOR SERVICE 
CHECKS TO BE PERFORMED. 

CD RF MODULATOR CHECK (e) Computer does not power up when turned On. 

(a) Turn On computer and verify that the power indi­
cator LEO is lit. Note: If the power indicator is nol 
l it . see ~ Power Supply Check " section. 

(b) Verify that the channel select switch is set for the 
same channel as the monitor. channel 3 or 4. 

(e) Verify that the antenna switch is in the Computer 
position . 

(d) Check for bad connec tions, and improper hookup 
al the monitor and at the compu ter. 

(e) If the computer still does nol come up when turned 
On. check the RF Modulator (M2) by subst it ution. 

(3) POWER SUPPLY CHECK 

(a) Connec t Power Supply (M1 ) to 120VAC. Check for 
10.38VAC between pins 6 and 7 and 5V DC across 
pins 2 and 3 o f the power con nector (P7). If the 
voltages are incorrect, or nol present. rep lace the 
power supply. 

@ MAIN BOARD 

II 

(a) Check Fu se F1T1A. 

(b) Check Power Switch with an ohmmeter. 

(c ) Check lor 12.81V at Capacitor C39. 

(d) Check for 4.99V at Coil L2. 

TEST EQUIPMENT AND TOOLS 

TEST EOUIPMENT 

Digital Vo1tfOhm Meter 
Logic Probe 

TOOLS 

Phillips Screwdriver 
Small Screwdriver 
Soldering Iron 
Switch Cleaner 

Check for pulses on pins 26 thru 33 01 th e Micro· 
processor IC (UE 10). If the pulses are not present. 
check IC UE1 D by substitution. 

(I) No video (dark screen) or sound . Check the 
Graphics and Sound Generator ROM IC (UB7) by 
substitution. 

(g) Screen comes up w ith b lack flashmg squares ap· 
pearing ins tead of c narac ters . Check the 
Character Generator ROM IC (UD7) by substitution. 

(h) Screen displays only the blue border and no mfor· 
mation . Check ROM Ie (UE11 ) by subs tit ution . 

(i) Screen display is snow only. Check ROM IC (U E 12) 
by substitut ion. 

(j) Keyboard does not operate. or the computer will 
not save or load a program to or from casse tte. 
Check Interface IC (UAB1 ) by substitu t ion. 

(k) RUN/STOP and RESTORE keys do not operate 
when pushed at the same time, or the casse tte 
motor won ' t run to save or load a program. Check 
Interface IC (UAB3) by subs titut ion. 

(I) Oatasse\le cassette fails to operate. Check the 
logic readings at P2. Read ings taken wh i le loading 
a program. 

® KEYBOARD 

Substitute the keyboard or locate the bad key and c lean 
the contac ts with switch cleaner. 

REPLACEMENT PARTS 

COMMODORE VIC 20 POWER SUPPLY 
COMMODOR E VIC 20 RF MODULE 
COMMODOR E VIC 20 SWITCH BLOCK 

IC TYPE NO. 

UAB1 MPS6522 
UAB3 MPS6522 
UB7 MPS6560 
UD7 901460·03 
UE10 MPS6502A 

UE11 8250P9 

UE1 2 8250P9 
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PRELIMINARY SERVICE CHECKS (Continued) 
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PRELIMINARY SERVICE CHECKS (Continued) 

UE11 
PIN 1 

@ 
UE12 
PIN 1 

® 
UE10 
PIN 1 

@ 

POWER 
CONNECTOR 

POWER 
SWITCH f3b'\ 
SW1 \;.V 

MAIN BOARD 

V 

s:o 
00 
oS: 
ms: 
r-O 
~o 
00 
p,):XJ 
om 



< " r 
~ 
o 
m 
s: 
m 
z 
--i 
o 
:J: 
~ 
::D 
--i 

K • , 
B 
o 
A 
R 
o 

8) 

USER PORT 

12 P I 6 

20' 401 40 

I B 0 
: 20 21 20 21 

: ® ® 

P2 

r 

21 ® 1 
UB? S 

21 .0 

3 • 
CD 

RF I'tOCU..ATOA 

'" 

, 

l::f @ 
12 r:;::.. 13 

Ii'JJ 

120VAC 

ANT"'" 
SVITa-! 

"'1 EXPANSION PORT jJ 
'l'I'I'I'I'I'I'I'I'I[j'I'I'I'I'I'I'I'I'I'I'1 
» " FUSE 

P7 

c:=J 
(§) 

@) ~l2 

EJ H' ·0"0·0 
12 ~ 13 12 ~ 13 

\!!I ® 
20~2' 

~ 

CONTROL 
PORT 

[Qill 
POWER 

INDICATOR 

-liID-_ ® 4 

"'C 
::c 
m 
r 
~ 
z » 
::c 
-< 
CJ) 
m 
::c 
< 
() 
m 
() 
:::I: 
m 
() 
;,:: 
CJ) -() 
o 
::J -::J 
c: 
CD 
Co 
~ 



PRELIMINARY SERVICE CHECKS (Continued) 

DISASSEMBLY INSTRUCTIONS 

CABINET REMOVAL 

Remove Phill ips sc rews 1,2 and 3 from the cabinet bottom. 
Care fu l ly li f\ the cabinet lOP up and back. The keyboard is 
attached to the cab inet lOp. Unplug the keyboard and LEO 
power pl ug s and remove cabinet lOp. See Figure , . 

MAIN BOARD REMOVA L 

Remove Phillips screws 1 Ihru 7 and 11ft the Main Board out 
of the cabinet boltom. To remove the shield. remove 
Phillips screws 8. 9 and 10 and unsolder the shield al POints 
A Ihru G. See Figure 2. 

KEYBOARD REMOVAL 

To remove the keyboard from the cabinet top. remove 
Phill ips screws 1 thru 8 and lift the keyboard oul of the 
cabmet. See Figure 3. 
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PRELIMINARY SERVICE CHECKS SAFETY PRECAUTIONS 
Enclosed See page 18. 
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MAIN BOARD GridTrace LOCATION GUIDE 
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C31 F-28 C45 
C32 G-28 C46 
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E-6 CR2 
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1-3 FB4 

8 9 
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C-14 FB6 E-14 PI A-3 R5 C-14 R19 F-7 U13 F-17 UOI 1-9 
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GENERAL OPERATING INSTRUCTIONS 

POWER UP 

When the computer is turned On. it will come up ready to pro­
gram in Commodore Basic. See "Cassette Operation" for in­
struc tions on loading and saving programs. To run a program 
after it i s loaded. type RUN and press the RETURN key. To 
stop a program press the RUNfSTO P key. Pressing the 
RUNISTOP key and RESTORE key at the same time will slop 
the program and reset the compu ter to the start condition. 
without losi ng the program. 

CASSETTE OPERATION 

Plug the Oatasse tte cassette recorder into the six pin edge con· 
nec tar on the rear of the compu ter . Note: A regular cassette 
lape recorder will not work on the VIC 20. To load a program. 
type LOAD. press the RETURN key and fo llow the Instruc· 
tions displayed on the Monitor screen . To save a program. 
type SAVE. press the RETURN key and follow the instruc· 
ti ons displayed on the screen. 

TROUBLESHOOTING 

POW ER SUPPLY 

Computer does no t power up at turn-on. W hile Power Supply 
(M 1) rema ins plugged into a known good AC source. carefully 
disconnec t the Power Supply Plug (P7) from the computer and 
check for 5.00V from p in 2to p in 3 of Plug P7. If the voltage is 
missing. replace the Power Supply. If the vo ltage is present. 
check for 4.99V at Source 2. 

II 4.99V IS m issing at Source 2. check On·Off Switch (SW 1), 
Coil L2 and check for possible short s to ground. 

Datasselle cassette motor does not run . While Power Supply 
(M 1) remains plugged into a known good AC source. caref u lly 
disconnec t the Power Supply Plug P7 from the computer and 
check for 10.38 VAC from pin 6 to p in 701 Plug P7. If the 
voltage is missing , rep lace the Power Supply. If 10.38 VAC is 
present. check for 12.81V at Source 1. 

II 12.81V is miss ing at Source 1. check the Bridge Rectifier 
(CR2), Li ne Filler (L4). Fuse FlT lA and On·Ofl Switch (SW 1). 
If 12.81V is present. refer to the "Cassette Save and Load " sec­
tion of this Troubleshooting guide. 

MIC ROPROCESSOR CHIP (CPU) OPERATION 

To verily the processor is working, use a logic probe to c heck 
for pulses on the data lines (pin s 26 thru 33 of IC UEIO) and the 
address li nes (pins 9 thru 20 and 22 Ihru 25 of IC UE10). If the 
processor is nol work ing, check pin 40 of IC UE10 with the 
logic probe while the computer is turned Off and then On again. 

The probe should read low for about two seconds after turn-on. 
then read high to reset the processor. If the probe reading is in­
correc t. check the voltages and component s associated with 
the Reset IC (UB6). If the reading is correct. check for pulses 
on pin 4 and a high indication on pin 6 of IC UE1 0. 

Should the reading on pin 4 of IC UAB1 or the read ing on pin 6 
of IC UAB3 be incorrect. check each IC by substitut ing a good 
IC. Check for pulses on p in 34 01 IC UE10 and check the 
voltages o n pins 2. 8 and 38 0 1 IC UE10. Check the c lock 
waveform s a t pins 37 and 39 01 IC UE10. 

CRYSTAL OSCILLATOR 

Verify that the crys tal osc illator is operat ing by checki ng the 
waveform on pin 39 o f IC UB7. Also. check the frequency with 
a frequency counter connec ted to pin 2 of IC U89. 

6 

VIDEO 

When there is no video, check for a .6V peak to peak video 
waveform at pin 4 01 Socket P4. If the waveform is good. check 
the RF Mod ulator uni t by substitu ting a good RF Modulator 
unit. If the waveform is absent. check for a video waveform at 
pin 2 o ilC UB? 

For a mIssing waveform at pin 2. check IC UB7 by 
subs tituting a good IC and checking the 14.318MHz Oscillator 
operat ion. 

If the waveform at pin 2 o f Ie UB7 is good, check the voltages 
and componen ts associa ted with Transistor Q2 and check the 
adjustment o f the Video Level Con trol (R IO). 

COLOR 

No color. Check for a co lor wavefo rm at pi n 3 of IC UB7. If the 
wave form is missing at pin 3. check IC UB7 by subs ti tu t ing a 
good IC. 

Colors are incorrect. Check the adjustments 01 the 14MHz 
Oscillator Trimmer (C48) and the Video Level Control (RIO). 
Also, c heck IC UB7. Capacitors C35 and C36 and Diode CR3. 

AUDIO 

No sound . Type POKE 36878. 15 and press the RETURN key. 
Then type POKE 36875.222 and press the RETURN key. 
Check for the waveform shown in Figure 1 at pin 19 of IC US7. 

- - - - -

- - - _. 
Figure 1 

1.8V 
2ms 

OV 
DC Reference 

If the waveform is missing, check for possible short s at pin 19 
of IC UB7. Check IC UB7 by subs titut ing a known good IC. If 
the wave form at pin 19 is good, c heck for a 1.8V peak to peak 
waveform at pin 3 o f Socket P4. 

For a miSSing waveform at p in 3. check the voltages and com· 
ponen ts associated with TranSis tor 01. If the waveform at pin 
3 is good, check the RF Modu lator by subs titut ing a good RF 
Modulator unit. 



TROUBLESHOOTING (Con tinued) 

Type and enter the following program to check the volume 
control , three tone channels and noise channel features at 
Ie US7. When the program is run , three different tones and 
noise should be heard with the volume gradually increasing 
10 MAXIMUM . 

KEYBOARD 

10 FOR X = 1 TO 15 
20 POKE 36878,X 
30 FOR Y = 36874 TO 36877 
40 POKE Y. 222 
50 FOR T = 1 TO 300: NEXT T 
60 POKEY, 0 
70 NEXT Y: NEXT X 

Keyboard is not worki ng. Check the waveforms at pins 10. 11, 
12 and 14 thru 17 01 Ie UA B1. 1f any of the waveforms are 
m issing, check Ie UABl by subst it uting a good Ie. If the 
wave forms are good, check the operation of the keyboard. Us­
ing a Logic Probe. check the read ings on pins 2 thru 9 and pin 
13 of Ie UAB1. See "Logic Chart" , 

For incorrect readings, check the keyboard connector and 
check the switches on the keyboard with an ohmmeter. If the 
readings are good. check IC UAB1 by substituting a good IC. 

RESTO RE key is not working . Check for OV on pin 40 of IC 
UAB3 when the RESTORE key is pressed . If the voltage does 
not drop to OV. check the pin 3 connection on the keyboard con­
nector and check the RESTORE key switch with an ohmmeter. 
If t he voltage checks good. check IC UAB3 by substituting a 

good IC. 

JOYSTI CK 

Joystick is not working properly. Check the voltages on 
those pins associated with the particular joystick position as 
it is activated. See chari below. The voltage should go from 
about 5V to less than .5V. 

JOYSTICK 
IC PIN POSITION 

UAB 1 17 RIGHT 
UAB3 4 UP 
UAB3 5 DOWN 
UAB3 6 LEFT 
UAB3 7 BUTTON 

If any voltage is not correct. check the joystick swi tches and 
Plug P5. Also. check IC UABl or UAB3 by substituting a 
good IC. 

If the voltages are correct. check IC UA81 or UAB3 by 
substitu ti ng a good IC. 

Check the operation of the joystick by loading and running a 
program that uses the joystick or type. enter and run Ihe 
following program. 

10 POKE 37 139. 0 
20 POKE 37154. 0 
30 X = PEEK 137137) 
40 Y = PEEK 137152) 
50 PRINT " X = "; X. " Y = "; Y 
60 FOR T = 1 TO 400: NEXT T 
70 GOTO 30 

The numbers for X and Y that appear on the monitor screen 
shou ld be the same as those shown in the chart below for the 
appropriate joys tick position. 

JOYSTICK 
POSITION X Y 

CENTER 254 255 
UP 250 255 

DOW N 246 255 
LEFT 238 255 

RIG HT 254 127 
BUTTON 222 255 

NOTE: Other numbers will appear if two switches on the 
joys ti ck are closed at the same time. 

PADDLES 

Buttons on the paddles do not work. Check the voltages on 
pin 6 of IC UAB3 and pin 17 of IC UAB 1 while the appropriate 
button is being pressed. The voltage should go from 5V to OV 
when the button is pressed. If the voltage does not change. 
check the button switches and pins 3. 4 and 8 at Plug P5 for 
good connection. If the voltages are good. check IC's UAB' 
and UAB3 by substituting good IC·s. 

Paddles do not work. Check the paddle inputs by connecting 
a lOOK ohm resistor from pin 5 to pin 7 of Plug P5 and another 
lOOK ohm resistor f rom pin 9 to pin 7 of Plug P5. Then, check 
for the waveform shown in Figure 2 at pins 17 and 18 of IC 
UB7. 

((T1 
Figure 2 

5V 
2ms 

OV 
DC Reference 

If the waveforms are good. check the paddles. Also. 
check for good connections at pins 5.7 and 9 of Plug P5. 11 
the waveforms are missing. check IC US7 by substitu lion. 

CASSETTE SAVE AN D LOAD 

Computer wi ll not save a program to cassette tape. Check 
the waveform on pin 13 of IC UAS1 while saving a program to 
lape. If the waveform is missing. check IC UASl by 
substituting a good IC. If the waveform is present. check the 
connections at pin 5 of Plug P2. 
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TROUBLESHOOTING (Continued) 

Computer will not load a program from cassette tape. Check 
the waveform on pin 40 of Ie UA81 while loading a program 
from tape. If the waveform is present al pin 40. check Ie 
VAS1 by subs titut ing a good Ie. If the waveform is missing 
at pin 40. check the connection al pin 4 of Plug P2. 

Datasselle cassette motor will nOI start when the cassette 
recorder is put in Play or Record mode. Check the vortage on 
pin 8 of Ie UAB3. The voltage on pin 8 should go from 5V to 
OV when the recorder is put in Play or Record mode. If the 
voltage on pin 8 does nOI change, check the connec tion at 
pin 6 of Plug 2. Jf the \lo1lage on pin 8 is good. check the 
voltage on pin 39 o f Ie UA83. 

The voltage on p in 39 shOuld read about .05V when the 
recorder is put in Play or Record mode. If the voltage on pin 

39 is incorrect. check IC UAB3 by substituting a good IC. If 
the voltage on pin 39 is good, check the vol tages and com· 
ponents assoc iated with Transistors 03 and 04. See the 
fol lowing chart for voltages with the recorder in Play or 
Record mode and the motor running. If 12.81V is missing 
from the collector 01 Transistor 04. refer to the "Power Sup· 
ply W section of this Troubleshooting guide. 

E B C 

03 OV .OSV 6.86V 
04 6.24V 6.86V 12.81V 

Note: Voltages measured with Datassette 
cassette recorder in Play or Record 
mode. motor running. 

ADJUSTMENTS 

V1DEO LEVEL 

Connect the input of a scope to pin 5 of Socket P4 and adjust 
the Video Level Cont rol (R10) for a video level of .6V peak to 
peak. 

14M Hz OSC1LLATOR 

Connect the input of a frequency counter to pin 2 of IC UB9 
and adjust the 14MHz Oscilla tor Tr immer for a frequency of 
14.31818MHz. 
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PARTS LIST AND DESCRIPTION 
When ordering part s. state Model. Part Number. and Description 

SEMICONDUCTORS (Select replacement for best results) 

ITEM TYPE MFGR. 
No. No. PART No. ECG 

PART No. 

CR I B17 ECG50 15A 
CR2 BA IOB 
01 2SCI BI5Y ECGB5 

2SCIBI5 ECGB5 
02 2SC1959- 0 ECGB5 

03 2SCI815Y ECG85 
2SCI815 ECG85 

Q4 2S0880Y ECGI52 
2S0B80 ECGI52 

UI3 SN74LS08N ECG74LS08 

UI4,I5 HM6 116P-4 
UAB I MCS6522 

WS6522 
UAB3 MCS6522 

MPS6522 

UB4 SN7406N ECG7406 
7406 ECG7406 

UB6 NE555P ECG955M 
NE555 ECG955M 

UB7 lolOS6560-1 01 
MPS6560 

UB9 SN 74 02N ECG7402 
UC2 SN74LS04N ECG74LS04 

74S04 ECG74S04 
UC3 SN74LS02N ECG 74LS02 

74S0 2 ECG74S02 

UC4,5 & 6 SN74LS 138N ECG74LSI 38 
74LS 13B ECG74LS138 

UOI MSM4066RS ECG4066B 
4066 ECG4066B 

U02 MSM2 11 4L- 3RS ECG2 114 

GENERAL 
ELECTRIC 
PART No. 

GE20-7.5 

(;£- 62 
(;£- 62 
GE- 210 

GE- 62 
GE - 62 
GE-66A 
GE - 66A 

GE- 7406 
GE- 7406 
GE IC- 269 
GE IC-269 

GE-7402 

REPLACEMENT DATA 

MOTOROLA NTE RCA 
PART No. PART No. PART No. 

IN5236B NTE50 15A SK7A5/5 015A 

MPSA05* NTEB5 SK3 124A12B9A 
MPSA05* NTEB5 SK31 24A/2B9A 
2N440 1* NTEB5 SK3124/289 

WSA05* NTEB5 SK3124Ai289A 
MPSA05* NTE85 SK3 124A1289A 
TI P4 1A NTE I52 SK3440/291 
TIP41 A NTEI52 SK3440/291 
SN74LS08N NTE74LSOB SK74LSOB 

NTE7406 SK7406 
NTE7406 SK7406 

MCI455P I NTE955M SK3564/955M 
MC I455P I NTE955M SK3564/955M 

NTE7402 SK7402 
SN74LS04N NTE74LS04 ~K74LS04 

NTE74S04 SK74S04 
SN74LS02N NTE74LS02 ~K74LS02 

NTE74S02 

SN74LSI3BN NTE74LSI38 fS K74LSI38 
SN74LS I38N NTE74LS 138 SK74LS13B 
MCI4066BCP NTE4066B ~K4066B 
MC 14066BCP NTE4066B SK4066B 

NTE2 114 

OZ OIA 1300W 
311000WWOO £00 

WORKMAN ZENITH 
PART No. PART No. 

WEPI416/5015 103- 29002 

WEP66/199 121-29065 
WEP66/199 121-29065 
WEP9101289 921 -11 14 

WEP66/199 121 - 29065 
WEP66/199 121 - 29065 
WEP745/152 121-9B7-03 
WEP745/152 121 - 987-03 

HE- 443-7BO 

HE- 443-69B 
HE- 443-69B 

WEP2 11 9/955M 221-290 42 
WEP21 19/955M 22 1-29042 

WEP740217402 HE-443-4 6 
HE - 443- 755 
HE-443- B97 
HE- 443-779 

HE - 443-677 
HE- 443-B77 

WEP4066B/4066B 905- 369 
WEP4066B/4066B 905- 369 

HE - 443-764 



o PARTS LIST AND DESCRIPTION (Continued) 
When ordering parts, siale Model, Part Number, and Description 

SEMICONDUCTORS (Select replacement for best results) (cont) 

REPLACEMENT DATA 
ITEM TYPE MFGR. GENERAL 
No. No. PART No. ECG ELECTRIC MOTOROLA NTE RCA 

PART No. PART No. PART No. PART No. PART No. 

UD7 MOS901460- 03 
UDB SN74LS245N ECG74LS245 SN74LS245N NTE74LS245 

74LS245 ECG74LS245 SN74LS245N NTE74LS245 
UD9 SN74S 133N ECG74S133 NTE74S133 

74LSI33 

UE I, 2 MSM2 11 4L- 3RS ECG2114 NTE21 14 
MPS2114 ECG2 114 NTE2 114 

UEB SN74LS245N ECG74lS245 SN74lS245N NTE74lS245 
74lS245 ECG74lS245 SN74lS245N NTE74lS245 

UEIO MOS6502A ECG6502 NTE6502 
MPS6502A ECG6502 NTE6502 

UEII ,1 2 MOSB205P9 
MPS2364 

LF8 SN74lS245N ECG74lS245 SN74LS245N NTE74lS245 
74lS245 ECG74lS245 SN74LS245N NTE74lS245 

--

* Lead conf iguration may var y from ori g i na l. 

WIRING DATA 
Genera l -u se Unshie l ded Hook - UD Wir e •••... Use B[lDEN No . 8529 (Sol idl Avai lable in 13 Co lors 

8522 (Stra nded ) Avai lab le in 13 Co lors 

WORKMAN ZENITH 
PART No. PART No. 

HE- 443-BB5 
HE-443-BB5 

HE- 443- 764 
HE-443-764 
HE- 443-BB5 
HE - 443-BB5 

HE- 443-BB5 
HE- 443-BB5 



PARTS LIST AND DESCRIPTION (Continued) 
When ord ering parts. stale Model. Part Number. and Descrip tion 

ELECTROL VTIC CAPACITORS 

ITEM RATING MFGR. 
No. PART No. 

ITEM RATIN G 
No. 

C4 2 . 2 1% 
C5 . 47 3% 
C6 . 47 3% 
C7 2. 2 1% 
Cll 1 50V 20% 

C15 10 16V 20% 
C17 10 16V 20% 
C33 100 16V 20% 
C39 2200 16V 20% 
C42 10 16V 20% 

CAPACITORS 

ITEM 
RATING MFGR. 

No. PAR T N o. 
ITEM 

RATING No . 

Cl .1 50V C30 .1 50V 
C2 • 1 50V C3 1 . 22 25V 
C8 .1 50V C32 . 22 25V 
C9 . 0 1 50V C34 . 22 2 5V 
c ia . 1 50V C35 . 22 100V 10% 
C12 .1 50V C36 . 22 10 0V 10% 
C13 220 50V 5% C37 .1 50V 
C16 . 1 50V C38 . 1 50V 
C18 . 1 50V C40 . 1 50V 
C20 . 001 50V C4 1 .1 50V 
C2 1 .001 50V C43 . 0 1 50V 
C22 .1 50V C44 .1 50V 
C23 .1 50V C45 . 1 50V 
C24 .1 50V C46 .1 50V 
C25 . 1 50V C47 . 1 SOV 
C26 .1 50V C48 Tr lrrmer 10- 90pF 
C27 . 1 50V C49 .1 50V 

C28 . 1 50V C50 15 50V 
C29 .1 50V C51 .1 50V 

CONTROLS (All wattages 1/2 watt , or less, unless listed) 

ITEM 
FU NCTION RESISTANCE 

MFGR. 
NOTES NO. PART NO. 

RIO V I deo Level 1000 

COILS (RF·IF) 

ITEM 
FUNCTION MFGR. 

No. PART No. 
ITEM 

FUNCTION No. 

Ll RF Choke L4 AC F I I t e r 
L2 RF Cho ke 

MFGII: . 
PAn N o . 

MFG R. 
PART N o. 

MfGR . 
PART No. 
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PARTS LIST AND DESCRIPTION (Continued) 
When ordering parts, s late Model. Part Number. and Descript ion 

FUSE DEVICES 
REPLACEMENT DATA 

ITEM 
DESCRIPTION 

MFGR. BUSS 
No. PART No. PART No. NOTES 

DEVICE HOLDER DEVICE HOLDER 

FIT1A IA @ 250V 
Fast- Ac t I ng 

MISCELLANEOUS 
ITEM 

PART NAME 
MFGR. NOTES 

No. PART No. 

CR3 LED 1. 63V @ SmA, Red 
FBI Ferr i t a Bead 
thru 
FB7 
FB9 Ferr i ta Bead 
thru 
FBI7 
MI Power Supp I y P/N251052-02 
M2 RF Mod u I ator 
PIO Cord AC Power 
SW I Sw i tch On- Off 
YI Cr ys t al 14.3 1SMHz 

Antenna Sw itch 90477S - 0I Computer-T V 
Keyboard 

CABINET & CABINET PARTS (When ordering specify model , chassis & color) 

12 



LOGIC 

PIN Ie Ie Ie PIN Ie PIN 
NO . U13 U14 U15 NO . UABl NO. 

1 L P P 1 L 21 
2 L P P 2 H(6 ) 22 
3 L P P 3 H(7) 23 
4 P P P 4 H(8) 24 

5 P P P 5 H(9) 25 
6 P P P 6 H(lO) 26 
7 L P P 7 H(lI) 27 
8 P P P 8 H( 12) 28 

9 H P P 9 H (13) 29 
10 P P P 10 P 30 
11 L P P 11 P 31 
12 L L L 12 P 32 

13 L P P 13 L (2, 14 ) 33 
14 H P P 14 P 34 
15 P P 15 P 35 
16 P P 16 P 36 

17 P P 17 P 37 
18 P P 18 H 38 
19 P P 19 L 39 
20 P P 20 H 40 

21 P P 
22 P P 
23 P P 
24 H H 

NOTE: LogiC probe readings taken after computer turned on. 
no keys pressed. un less o therwise noted. 

Log ic Probe Display 

L ;;; Low 
H ;;; High 
P ;;; Pulse 
• -= Open (No light s on) 

(1) Goes low when RESTORE key is pressed. 
(2) Pulses appear while saving a program to cassette tape. 
(3) Pulses appear whi le load ing a program from cassette tape. 
(4) Goes low when cassette recorder is put in Play or Record 

mode. 
(5) Goes low to turn cassette recorder on. 

Ie PIN Ie PIN IC P IN IC Ie 
UABl NO . UAB3 NO. LI'IB3 NO . UB4 UB6 

p 1 L 21 H 1 L L 
P 2 L 22 P 2 H H 
P 3 H 23 P 3 L L 
P 4 H 24 P 4 H H 

P 5 H 25 P 5 L H 
P 6 H 26 P 6 H L 
P 7 H 27 P 7 L L 
P 8 H( 4 ) 28 P 8 L H 

P 9 L 29 P 9 * 
p 10 H 30 p 10 P 
P 11 H 31 P II P 
P 12 H 32 P 12 L 

P 13 H 33 P 13 H 
H 14 H 34 H 14 H 
P 15 H 35 P 15 
P 16 H 36 P 16 

P 17 H 37 P 17 
P 18 H 38 P 18 
H 19 H 39 * (5) 19 
*(3) 20 H 40 H( I) 20 

21 
22 
23 
24 

(6) Pulses appear when -. " 2. CTRL. a. RUN/STOP. CMD 
or SPAC E key is pressed. 

(7) Pulses appear when 3. 4. W. E. SHIFT LOCK. A, S. LEFT 
SHIFT or Z key is pressed. 

(8) Pulses appear when 5, 6, T. R, D, F. X or C key is pressed. 
(9) Pulses appear when 7, 8, Y. U, G. H. Vcr B key is pressed. 
(10) Pulses appear when 7. 9. 0, R. Y. I. 0, G. J, K. N or M key 

is pressed. 
(1 ' ) Pulses appear when +, -. P,@. L.:,.or COMMAkeyispress· 

ed. 
(12) Pulses appear when t , CLR/HOME. · , t,: . = ./orRIGHT 

SHIFT key is pressed . 
(13) Pulses appear when INSTfDEL, RETURN . CRSR . CRS R, 

Fl , F3, F5, or F7 key is pressed. 
(14 ) Pulses appear for all keys except RESTORE. 

;:n 
00 
0;: 
m;: 
r"'0 
<0 nO 
",:0 
om 
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LOGIC (Continued) 

PIN IC PI N IC P IN IC IC IC IC 

NO. 007 NO . U87 NO. U89 UC2 UC3 UC4 

I • 21 P I P P P P 

2 P 22 P 2 P P P P 

3 P 23 P 3 P P P P 

4 P 24 ? 4 P P P P 

5 P 25 P 5 • P P L 
6 P 26 P 6 • P P P 
7 P 27 P 7 L L L P 
8 P 28 P 8 P P P L 

9 P 29 P 9 P P P H 

10 P 30 p 10 P P P P 
I I ? 31 ? 11 P P P P 
12 P 32 P 12 P P P H 

13 P 33 P 13 P P P P 
14 P 34 P 14 H H H P 
15 P 35 P 15 P 
16 P 36 P 16 H 

17 L 37 H 17 
18 L 38 P 18 
19 H 39 P 19 
20 L 40 H 20 

2 1 
22 
23 
24 

PI N IC IC IC IC PI N Ie PIN Ie 
NO. UD9 UEI UE2 UE8 NO. UE 10 NO. UE 10 

I H P P L I L 2 1 L 
2 H P P P 2 H 22 P 
3 P P P P 3 P 23 P 
4 P P P P 4 P 24 P 

5 H P P P 5 • 25 P 
6 H P P P 6 H 26 P 
7 P P P P 7 P 27 P 
8 L P P P 8 H 28 P 

9 P L L H 9 P 29 P 
10 H P P L 10 P 30 P 
11 P P P • 11 P 3 1 P 
12 H P P P 12 P 32 P 

13 H P P P 13 P 33 P 
14 H P P P 14 P 34 P 
15 H P P P 15 P 35 • 
16 H P P P 16 P 36 • 
17 P P P 17 P 37 P 
18 H H P 18 P 38 H 
19 P 19 P 39 P 
20 H 20 P 40 H 

2 1 
22 
23 
2 4 

NOTE: Log ic probe readings taken after computer turned on, 
na keys pressed , unless otherwise noted. 

Logic Probe Display 

L = Low 
H = High 
P = Pulse 
.. = Open (NO lights on) 

IC 
UC5 

P 
P 
P 
L 

L 
P 
P 
L 

H 
H 
P 
H 

H 
H 
P 
H 

PIN 
NO. 

I 
2 
3 
4 

5 
6 
7 
8 

9 
10 
I I. 
12 

13 
14 
15 
16 

17 
18 
19 
20 

21 
22 
23 
24 

IC IC IC IC IC 
UC6 UO I U02 UD7 UOB 

P P P P L 
P P P P P 
P P P P P 
P P P P P 

P P P P P 
P P P P P 
H L P P P 
L P P P P 

H P L P P 
P P P P L 
P P P P P 
H P P L P 

H P P P P 
H H P P P 
H P P P 
H P P P 

P P P 
H P P 

P P 
P H 

P 
P 
P 
H 

Ie Ie Ie 
UE l1 UE I 2 UF8 

P P P 
P P P 
P P P 
P P P 

P P P 
P P P 
P P P 
P P P 

P P P 
P P L 
P P P 
L L P 

P P P 
P P P 
P P P 
P P P 

P P P 
P P P 
P P P 
H P H 

P P 
P P 
P P 
H H 
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BOO Thru BDl . 
BlK1 Thru BlK7 . 
CAO Thru CA1S .. 
CASS READ .. 
CASSWRITE . 
CB1, CB2 

LINE DEFINITIONS 

· .. Basic Data Lines 
. . . . . . . . . Memory Blocks 

. . . Control Address Lines 
... Cassette Read 
.. Cassette Write 

· . Port Control Lines 
. Control Data Lines 

PBO Thru PS7 
POT X . . 
POTY . 
RAM1 Thru RAM3 
RES 
RESTORE .... 
ROW1 Thr" ROW7 . . 
S01 . . . . , . • . 

COO Thru C07 . 
COLO Thr" COL7 
CR/W . 

· Keyboard Columns 
. • . . . . . . • .. . . . Control Read/Write 

. lnputlOutput 
.... , Interrupt Request 

.. Joystick a 
. Joystick One 

. . . . . Joystick Two 
. . . . . . . . . . . Joystick Three 

. ... Light Pen 
. . Non·Maskable Interrupt 

S02 . .. .... . 

· Port Data Lines 
. . Potentiometer Grid X 

. Potentiometer Grid Y 
. . . RAM Expansion Port Select 

. . . Reset 
. . Restore 

. . . Keyboard Rows 
. . Selec t Phase One 

. .. Select Phase Two 

110 . SERIAL ATN IN 
SERIAL SRO IN 

. ..... Serial Attention Input 
. . . . . Serial Select Request Input 

. ... Video Address Lines 
IRO . 
JOYO VAOThruVA13 . . ...... . 
JOY1 VDS Thr" VD11 . . .. .. . . . . . . . Video Data Lines 

... Video Read/Wri te JOY2 VR/W . . .. ... .. . ... . . . .. . 
JOY3 . . 
LIGHT PEN 

00 . . . ........ ,. 
01 

· ....... Phase a 
. Phase One 

· .... Phase Two NMI 02 .... .. .. ........... .. .. .. ... . 

Any Bar above any alphabetical or numerical combination in· 
dicates line ac tive in a low (0) slate. 
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SAFETY PRECAUTIONS 

1. Use an isolation transformer for serv icing. 

2. Maintain AC line voltage at rated input. 

3. Remove AC power from the computer before serv icing or installing electrostatically sensitive devices. Examples of 
typical ES devices are integrated c ircuits and semiconductor " chip" components. 

4. Use extreme caution when handling the printed circuit boards. Some semiconductor devices can be damaged easi ­
ly by static elec tri ci ty. Drain off any electrostatic charge on your body by touching a known earth grou nd. Wear a 
commercially avai lable discharging wrist strap device. This should be removed prior to applying power to the unit 
under tes t. 

5. Use a grounded-tip, low vo ltage soldering iron. 

6. Use an isolation (times 10) probe on scope. 

7. 00 not remove or install boards, floppy disk d rives, printers, or o ther peripherals with computer AC power On. 

8. 00 not use freon-propelled sprays. These can generate electrical charges sufficient to damage semiconductor 
devices. 

9. Periodically examine the AC power cord for damaged or cracked insulation. 

10. The computer cab inet is equipped with vents to prevent heat bu ild·up. Never block, cover , or obs truct these vents. 

11. Instructions should be given, especially to children. that objects should not be dropped or pu shed in to the ven ts of 
the cabinet. This cou ld cause shock or equipment damage. 

12. Never expose the compu ter to water. If exposed to water turn the unit o ff. 00 not place the computer near poss ible 
water sources. 

13. Never leave the computer unattended or plugged into the AC outlet lor long period s of time. Remove AC plug from 
AC outlet during lightning storms. 

14. Do not allow anything to rest on AC power cord . 

15. Unplug AC power cord from outlet before cleaning computer. 

16. Never use liquids or aerosols direc tly on the compu ter. Spray on cloth and then apply to the compu ter cabinet. 
Make sure the computer is disconnected from the AC power line. 
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SCHEMATIC NOTES 

~ Circuitry not used in some versions 
--- Circuitry used in some versions 

e See par ts list 
+ Ground 

Item numbers in rectangles appear in the alignment/adjust-
ment Instructions. 

Supply vollage maintained as shown al input. 
Voltages measured with digital meter. 
Voltages and Waveforms laken with computer in Power Up 

mode (Main title screen displayed) unless otherwise noted. 
Waveforms taken with triggered scope and Sweep/Time 
switch in Calibrate posit ion. scope input set for DC coupl· 
ing on ~ O " reference voltage waveforms. Switch to AC in­
put to view waveforms after DC reference is measured 
when necessary. Each waveform is 9 em width with DC 
reference voltage given at the bottom line 01 each wave­
form. Time in Jlsec. per cm, given with pop reading at the 
end of each waveform . 

Terminal identif ica tion may not be found on unit. 
Resistors are 1/2W or less, 5% unless noted. 
Value in ( ) used in some versions. 

NOTE: Logic probe readings taken after computer turned on , 
no keys pressed. unless otherwise noted. 

Logic Probe Display 
L ;; Low 
H ; High 
P = Pulse 
* ;; Open (No tights on) 

(1) Goes low when RESTORE key is pressed. 
(2) Pu lses appear while saving a prog ram to cassette tape. 
(3) Pu lses appear while loading a program from casse tte 

tape. 
(4) Goes low when cassette recorder is put in Play or 

Record mode. 
(5) Goes low to turn casse tte recorder on. 
(6) Pulses appear when - , 1, 2, CTRL. O. RUN/STOP, CMD 

or SPAC E key is pressed. 
(7) Pu lses appear when 3, 4. W. E. SHIFT LOCK. A. S. LEFT 

SHIFT or Z key is pressed. 
(8) Pulses appear when 5, 6, T, R, D, F. X or C key is pressed. 
(9) Pulses appear when 7, 8, Y. U, G, H, V or B key Is pressed. 
(10) Pulses appear when 7, 9, 0, R, Y, I, 0, G, J, K, N or M key 

is pressed. 
(11 1 Pulses appear when +, -, P, @, L,:,. or COMMA key is 

pressed. 
(12) Pulses appear when t . CLR/HOME, ... , I, ;, = . I or 

RIGHT SHI FT key is pressed . 
(13) Pulses appear when INST/DEL. RETUR N. CRSR. CRSR. 

F1 , F3. F5, or F7 key is pressed. -! 

(14) Pulses appear for all keys except RESTORE. 



MAIN BOARD SHIELD LOCATION 
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DISASSEMBLY INSTRUCTIONS 

CABINET TOP REMOVAL 

Remove Ph illips screws 1, 2 and 3 from the cabinet bollom. 
Carefully lift the cabine t lOp up and back. The keyboard is al· 
tached to the cabinet lOp. Unplug the keyboard and LED 
power plugs and remove cabinet top. See Figure 1. 

MAIN BOARD REMOVAL 

Remove Phillips screws 1 Ihru 7 and 11ft the Main Board ou l of 
the cabinet bolt om. To remove the shield. remove Phillips 
screws 8. 9 and 10 and unsolder the shield at pOints A thru G. 
See Figure 2. 

KEYBOARD REMOVAL 

To remove the keyboard from the cabinet top. remove Phillips 
screws 1 Ihru 8 and lif\ the keyboard out 01 t he cab ine t. See 
Figure 3. 

21 

5 
$ 

8 
Ell B 

® 
1 

5 
® 

<!J 
2 

C D 

BOTTOM VIEW 

2 
® 

Figure 1 

TOP VIEW 

9 
E® 

6 

® 
3 

F 

3 
® 

<!J 
4 

G 
10 
® 

<!J r------------------,$ 

Figure 2 

® 
2 

6 
® 

Figure 3 

® 
3 

7 
® 

® 
4 


	covers
	Part 1
	Part 2



