SANLS. COMPUTERFACTS CC4

COMPUTER :
COMMODORE 64™

TECHNICAL SERVICE DATA FOR YOUR COMPUTER



COMMODORE
MODEL 64

CC4

COMPUTERFACTS" iy

s
O
=0
o=
o=
mo
ro
o O
& 3
m
PRELIMINARY SERVICE CHECKS SAFETY PRECAUTIONS
ENCLOSED See Page 4.
INDEX
Page Page
RO, o o i s e A e T e B T r v 9 Photos
Block DIagram . ..o v sicnsinvesaie vl MainBoard .. .: i nianasana 5,6,7,18,19
Disassembly Instructions. .................. 25 Main Board-Shield Location . .............. 25
General Operating Instructions ............... E Safety Precautions ............. ... 0n.n 4
GridTrace Location Guide Schematics
MalnBoard i i s v e 7,18 IC Pinouts & Terminal Guides ........... 23,24
Ling DeHMHONS . o5 o & v amsrnce v caiam b a 21 MainBoard oo aavin sesaa s G 23,22
LogicChart .........ccoivimivernnnnnnss 20,21 DEONEE ..« ovvvinrin. o smopiessm, i Smie ) av's 5as @13 5501 24
Barts Ligt oo d s cra S R 10 thru 16 TroubleShooting .« ..cvc o vivevvime s v mmms 8,9

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

The listing of ony ovoiloble replocement part herein does not
constitute in any case o recommendation, worranty or guaranty by
Howard W. Sams & Co.. Inc., os to the quality and suitobility of such
replocement part. The numbaers of these parts have been compiled
from information furnished to Howard W. Sams & Co., Inc.. by the
manufacturers of the particuler type of replocement part listed.

Reproduction or use, without express permission, of editorial or pictorial
content, in any manner, is prohibited. No patent liability is cssumed with
respect fo the use of the information contained herein

© 1984 Howard W. Sams & Co., Inc

4300 West 62nd Street, P.O. Box 7092, Indianopolis, indiana 46206 U.5.A

Printed in U.S. of America. BACF14911 DATE 6-84



—
R ef—
A0 *“‘P
o R 2.00v 93v L———-—33 po—4—D0 P 200 3 0 CN6
L a_ Py osl? e 7 ¢ r———n— |
) 37|~ BV 01—f—D1 P 23vP Al R NS
o Y Pl b 3 8 —] T A
| 49 7 S T bz 02 3” zawvfP— pp ] R ong”
< ’ ) T E—y NN R B
L4 —A3 Misey TV : ; D oW "
oNL 3 0 03 D3 ’ Lsev i A3 ¢ ™
—<——Rowo—y—Rowo—{ sory 86V [ % 10 o |
13 N 7 g b4 04 = 2100(P ad :
———<&—Row1 —— P T u—d
P ROW! glhow 108V S————D5—1—05 3; Loovl® a5 ; cngY
] : — S ]
K E———ROW2—4—ROW2 P4_9W 1.14v |2 D6 . P 12 A T A3
e 18 CN1 ! 7] D 3 2 76— v o 2
&——ROW3 ——ROW3——— p ) ST R
5 v S R o7 07 P (1| LS VI | oo’
A lse——nowa——aowﬁt% 4910 b 0 u 0 CN>GR A—
R Ch 37— 3.15V [r————A8 —
D —<&——rows ——rows— 41y OVITENC  THIS WAVEFORM TAKEN ss’l‘gf?nu 1 4 P "8
or 1 71" wosesas ATPINS 2 THRU 9 0F o U7 LIVE— a9 0 cn>_s =
14€rkows——nowa Haswe i SMICROPROCESSOR| R onel M —
| cowpLex Ly 240 Alo— L —
€——RoWT—f—Row7——1H ov  INTERFACE m AlO—
oML 20 L Sl AoAPTER ms 4L ] eR— RN W=
—— __H@) H —Lov e ] DAl —
e savig ONTL— R LI ot "
& —an—oo0 T ] 2 " AL2— o A12_+ N
€N ' 5| PARTOR, - 4 -
1 00V Al13—
——coo—f—corz—1 Wy g1y D iRes | 0 v > A
10 ¢n1 12| 1 ! soov—— CNG m—
——é——coLs—f—cos—H a1y L1 3300 1 * R F7; Al4— ———— Ald—]
N1 5 7] === —— RESET Wlaow 0P ———as CNg
————cous—p—coLe—A Sy g1y 0] i P2 - L
8 o w 491V I
& cos——cos—EBaqy a0 u vt
oN 7 54 B K SP1 Hasv % [
—¢¢——cois—f—cois—18 4 91y ) sanv 2
§ CNI st g|PARi oR B I’m
——((g——cou——-cou——‘l—s' a9y | 3 RP3 298 I;A( ’ "
! | 300
CN1 L3300 | aswvtl— CHAREN e
| <& fesToRE—f—oass L0 s 7 N L2
3 oo 2|t 20 s s !
T—GOHI P 278 91V 28 HI RAM — 1000 $ o 25C181540 +
: S P _ 2 CA —
4—75 491V ROY s s D w— 02 Cass e
i 5 a9 T1 210y 02— L [
Ims g2 Sy '2’1 G Pl P _
ov a1V 44 AW s W w o
B|H 22[P L34V 18av] ooy 10K = R2
1P 5[p 1500
1500 1 cR2
' N7
Al R 3
l , DJO CAEC "\ 4.01 1L
—y
2us 2us 5V
" VA 5V
o ov et %0 2ms 2us ——
PART OF A104F —o o
PART OF w -+
Pl SW1 'l?lgsD g{ lv_o/'o-..' —
120vAC POWER ISION K | . o
@ POWER _c)m ! ! ___ IR 250
310ma SUPPLY 4% N 1
.- - 7 : | oy Moz
o i LT
USED INL__ ;‘é‘”" | F ¥ 1?4:801 155301 -
- - ]
REVISION K ¢00 c21 78oml [ T L il
1 N7 2 2 " FI‘A \ L ! Yy % ! ——n 2123 - |
VN AN N . \ | | cag o O
oY 2 ? c,,_[_ ] agr] 1
A CNI0_ CNIO { L2
= I NC RED <
- USED IN - 3 ! {/ R o N !
0
REVISION A FB21 1.62’5“ VR2VOLT REG 2ms o5 | ©
cm\ USED IN PART OF s —tov 1T
.am.
) _Revision k N e RS A, it 2 ¥
f PART OF | REVISION K | 3%
SW1 H { | v 3 |
N7 POWER | L5 | | F820 2ms 1 v
. $ Y -L = ) o
) ° v o .
cor cmo_l. 38mA €2 _[ “_I_ o csl— o | ol 1. T T
2 2T 1 I e I ol TT ol T w W gl 2T o e
1 r 1T LT -llillll'lbll\ll?lil ¢30 ‘fI
. = = - = = = } = - 1 I
SEE PINOUTS, TERMINAL | css & .. Jzzsle l e f .| I - | el )
GUIDES AND SCHEMATIC | '] = 1 [® LT Teal VT Lo [Tl
NOTES  PAGES23,24 | T =T 457 LI T I VT I A PHOTCRAC
2 © Howor

-



one AL2
¢ D——DOT CLOCK—
cN6 a NG ® _ 1213;/ P
v— ¢ > 00— T : A0 200V
Ao’ o T o - P Alk B 2650
A— T — E) 06 ot — 7] 200V ——AS—T‘&JSV
n— * SN Y R >——FReST—/2 ——n—Ploany 9 |——po—— vy p— Y
p ONEL E oN ; 3 10 it -
] ) S\ 92 A2 ) P py—] "9
6 2 — —g‘usv 95 i 01 i 110V
M—] 04— X >R A3 © 1.26V p-——D2——
E ongl P el 51155V wos wos wos 12V e e
A AN " P 90126601 90122501 P P SV
s~ P On " N e A —— 10v 03 W22 | oys TV T — AO—1, 47 5"7%235257'4
W oN 5 — Pl BAS o GENERATOR [P LT
| 2\ S KERNAL Pl MULTIPLEXER
15— 2 m6>15—--—_1u5—ﬂ i CN%I-S—DMA A5 3]1.00V ROM Rom ROM B8V D4 A3 Th
| 0 b b ; Losv f5
A v—d N > FRoW A6 278 1.08VF——D5 —— ALl 70V
0 cglt ong” 2 15 7
N SE P
I P, P — N T Tl Law jg
R p L 15|P 1{P
o ¢ oNeZ2 T R 49 EIL '
ALG— T ?__4 AEC
ONBA [ J
Al j— 2
Wl L 491V
-Al— >— U] p
i) °"5:2 83 i Mgzl
3 . ;046: 1Y 1’: 130V 12
-Rl4d— 5
431V o o As——Fy ooy
, . § P
A5 oy I b 154V
X 1 A3 SN74Ls257N|
oAss FB1 5[4.00v ey »
/2 Y P]  MULTIPLEXER
WRT i ” 6 3278y gy P
. H s
) -2 H H _ AU— 4 o0v
Rl foN3 ¢ ——Alz— 13V 410y | BASC :
NC E— 288
3300 F A 13 Z oy 246 b — ReRNAL—— 10 L8V} )
S H AlS 4.00v
430518150 o ——Al4—Taoy 315V [F—CHARON i Mo
o CASS e 2SDESOY Lo, NC H 16]2.12v 1.49v('8
Q1 PRE DRIVER 03 CASS DRNER 0% ppcc | Cons [ I e s ! ]
l -~
| fram ’7' 491y R
R4 jl
3000 .
—— R — oy 30V RS RAW
s PART OF
3300 o }27  SN7ALSOSN
p———
aovL BA LU,
— H B - 499V H e ——ROWO—
. CHAREN 491V MOS 408V GRAW oW = 8 / %
R4, 90611401 - ——ROWl—
330:(’) e 17 p :PART OF! 16; 5%\:"5
. PROGRAM RP4
CABLING: (ogic 413v(12 1 o | H o Rouz
HEAVY LINE REDUCES a4V H carRAY A K 5 D P LAY CAEC ROW3 ——
USE OF MULTIPLE LINES HE an :‘1 oL —— 178V v: §
| con—
177 1 T
' ’ 1 J— —_ =
s .L _[_ SOURCE | Fp 2’; v LSV :*O ROW 491V é .
05 oL g9 & 491 64V POTAX
1 I c16 L 1047 Pl asy 8 \
Lo I + 7] h POTAY
| L 1.49v T l:lz
o J_ Gl o czsl_ 48w 19 ——CoLe : 45w 1.5V ras [
] & I csla B I A . HD140668P 2us
1 . 2 I e Uz —L gy
FB19 l 1 :_[ 1 4 T3] ouAD K
— - L] BLATERAL 7 9V
! ml J- cszl I 2 = L —col7 <10V SwiTCH T! I
A 1 068 \ H * :
T T T T 1 T - 491V oy POTBX
= L = L = T 491V
+ - . i ’ 4.93v 'P‘R';T‘OF n L—porx L gav ov : POTBY
° _[_ SOURCE 13300 i l 2
066 cl03 | 55 i gz o -—-s ; — 00—
1 I 1 104F | 10uF
= 1 - A3V p L F—C0L——
. MA4 ) 1.83v '—POTY——D 62v ] cou
J- ' .I. Tl sourcel | s 2"1 154v m
0L HT i | T owr | e T om ol &8 2 491V co—
1 1 & Jul & €34 &
| I I 1 l ;[wur L 1o0uT 1% | for L cou—
PHOTOFACT STANDARD NOTATION SCHEMATIC

LAGE CIRCUITRACE

© Howard W. Sams & Co., Inc. 1984

N

SEE LINE DEFINITIONS ON




| T 1 | T T
0'0 Dll D2 0‘3 DIA D5 06 07 .
'rnk-p;“: o 20p
. ' K B
v P et Pl 95V 2[p
261 R 126V 2/P —
5 A LP 0 ald
- 1.50V r 2[p
71 3 B 7 36V B
P i Pl To8v 2p |
8 3 5133 :6 5|~ 1.14v =
v ! Vb 152V
IH ) 17 1.04v -
1 p B HMAB643 |  HMASGA3 | HMasse3 | HMABSA3 | pmagees | HMABGAI | HMABGA3 | HMABEA3 q
2.33v 7 o U21 e U9 o H22 e U10 e U2 elll e U4 e U12 -
‘NS'Z‘JZSSZSW - 1oy Ll RAM RAM RAM RAM RAM RAM RAM 491V
w 18V
MULTIPLEXER | S U B
\ 1
105 fy TS I 153V o e |
1 t .
1 3 12 13 Loy
N L4 jﬂ vt Pliay —— MAO-
3 1[p L 7 189 ov
: poB 150 51 M-
LR N
g Lo 1.14y 14|p ~NA?-
s P 1.08v 14fp
—CAS AM—1'§3.06V 86V 14]p L M3-
- P oV 14]p
— 3 1.26V 14]p L MA -
9V v lP Y p .95V 14]p
o 12 4 P s
W P Dl 02 03 D4 05 06 07 o
L5V i < i | | | |
SN74LS257N 1 I
W eyi3
MULTIPLEXER po=-=-=- " I‘
Lo} . | PARTOF | oo
w o I Hn
Lo |
av T z
ulP L £ ) -
. L8 NC AL
MAD MA2 MA4 MAG £
| MAL l MA3 I MAS l MA7 491V +
e ] | | J —'
P 1lp i
_ )
] / Iy o
. D140668P
/ u16 H
P P | o 9 P P P SIV
MAO Heesv 200V A0 0 ! I
]
- MA] P 1.51V 23 P—M——— Ligv Pyl
po 13 1z 12
P P 95V p > P 263V )
—RDY/ ROWO: 2 JOY A0 MA2 3 2.33V 2.49v 3 A2 —>n1 3 ! g
N9
Pl1.0sv 1.56V| P A3 Ll
S%V ROWIﬁ)Zm jov a1 MA3 14| DM74LD33TN |15 6
s P e U26 7 19y p 126V P s P 271V
o nowz————?m JOY A2 g MA4 7] 83VaTeH g Ad 02 ; i 3
1
———CAEC——] ROW3 ——————>  Joy A3 y ———MAS ]'; 154y 100V ]PQ—AS— S Rt
Aeng R b P oo s Pl . e 100V
ROWA—“G) Bl‘.{;rTg)N (E MAS: 71193 278V 5 A6 1 ' 7
L
P 1
cN9 p Y Plisey  asavf——a7—— we
POT > 0 3 2 13 >
———POTAX P
] R —) 2,00V
POTAY ge T RS—1 agy 1 7‘[, ; "
" 52 1 1; ' - ——AlL 22.32v
—AEC 1 1.78v 491V 22 Pl2.49v P
’Zusmuu-sns 13
20 10 I a3 e U6
. L5V coLor |,
7 431V AgC — A gy O™
1 491V N8 : 3|2 12
4 Toug 6 5 ooy
POTBX = N Z p
Tons ! A6 e W
POTBY:
Sins i " A o 7
—C0L—————>  Jov 80 P Mo—Pzaw A Vit —— N ;
fE 0 2| pM7aLs139M é 1g] 313V 491
CoLl————>  JOY Bl R ALL——1 70V PART OF |, _ A9 Plitov
Ztng ; o UI5 413VIc D— PART OF 15 L
a COLZ_'Ham JoY 82 Tl SELECTOR o u27  SNTALSOSN gp 10[p .
H H
491 com———@m JoY B3 e 41V COLOR 3 P 1.82v
: P L78V P ¥l
COL4————=> BUTTON i) 7413V H _ [——AEC 2
8 LV TTAS —
. 8 GRAW
| .
.

E DEFINITIONS ON PAGE 21




T
o7
P P
A , sy — As— ]
- : 110V —-ra Sus
D1 v 3 : : 491V K ey
02— Fim zanfe—a0—]
? P P p P
.5;\; 03— 70v 033 All— 5] 183V M
' L i Plagy P Lol MA—
w3 ﬁ 3 A ‘g sN7aszsen |4
2 P E17] LA ui4
RAM 491y D5 '2) 1.08v 52v 3‘9 VAG 1; MuemPLExER P
VA 1.82v MA7—
—Ds—-—1 1.14v 201V i 7 lg 7
w ﬁ—nc ——07—3% L52v ’—” -
P f— e P 1.78v|[P ALTERNATE
p 149V Fro—TAS S+ o 49V |15 CIRCUIT
. I— T ur L T 5 Tn PAGES
16 | wal—— Pliswy 18 0203 L VAT VATS AEC
L5y ] e ?gl MOSES6TRB st NoTE (14 L —
ule —— A2 123 ioko -
b INTERFACE —_— 1305\’S
|——MA3 1.0V CHIP N . P
_— i 226v | / - - W o 24 % ANTENNA
MA4 77 Rk T v 2 SWITCH
P SHORT 5 5MHz FOR G PAL
MNAS. L
i) Rl 13"5 OPEM 6MHz FOR |.PAL
/ 1S Fae Ml
o 0 L 40 675v 1 i R
| c60 M v MODULATOR CNS
1 =
N | l_zo . 2
‘ TSEE | CN5
c1ol NOTE sl AcC Ne—<
1 Irnzz {13) T8V e—AEC 1000 (180) 7 AUDIO/ VIDED
+ p 1 UTPUT
103V 491V [g—ROWI— X CN:5
mmm v 8
1 FBL 13 a04v [P pp—] 1
csi & 2 W chs
. P == T 4
LA AE <
+ P 49V |5 Q C 5 4
08— 51v p [’ 4.91v 7 5 ¢
3 12N oL 0p — N5
P 2NV TC0LOR ]
D97 263V 1 h
P P i NS
00— 27v 445y Ll RIW E e(
_Plloov  alav it ——]
s N TR N5
b7 Y 14 v B <
R ”
a0 == 150pF
CLOCK - ——
+ 5
P
AD. i V
5200
P
L n—Plasv a6y
b Al n 3] é
P
L AP
2 1] 24 OVM 470pF 491y
— o 24 A3 1‘;‘155" N (13 4 e 2518150
5 416V T
P 23 " P 210v 1 cew 10uF Q8 AF AMP
8™ b i3 H 4709F 438v
Pl2.4gv ] 93V 45
7| MSM2114L-3RS |13 15 2
Pl oug — l: 95V 5.42]
;].SGV WoR |, S
—— o™ b2 17" Mosssel
P 03 P j0v® U8
——jLoov —— 1817 souno
P P o P gy INTERFACE
— D . — i DEVICE
P
05 |
7 28 18 B M
06 L14v
16 31 43y - 2;
P
Liov ) 1529
15 408V g [ Zﬁ 64V
gp 10[p = RESET 51491V
. Pladsy 6oy
- 71413V 214V
8[P 6P L5V
lus
GT' sF ‘? —L v

COMMODORE
MODEL 64




PART OF  SN7ALS629N FB16 SN7ALS193N R
Ligw ©U31 COUNTER P 9 L2 o U3  UPIDOWN COUNTER L8V
8 81v 354V o [ *lov 436V 3.20v 182V 201V 428V 433V
' ' V P3P 7|" 13]H
oczp BJL 8L 15]F 16 1]* 1 wr 41 ﬂ 16 9[H ul 12[p F[ 14 2,
100F c107 & $ R% 1 % & N N
3
t = 10uF 3 100 oL
i o - 825F
1
4V
T ) i
HEVISION K} | o o ov :
| oRS3 1 i B
! (%g) B30 MB7ALS74A
[ 0l e PART oF
_____ e U
16 . : USED IN - FLPFLOP |,
us | =
gl VIR o ! REVISION K 436V [N
3300 F____; 488V
14.31818MHz NTSC
17734478 PAL
5V L.2v 3.5V
2us 2us 2us
ov —Lov o
NC NC 1
dus
13 4f 20 11 6[p _12[H - — -
367V s.ssx R 18y 381V \ euglln of SHTALSG2 e
P P A 59V :
R 1 e U32  PHASEFREQUENCY DETECTOR [ znv - T
MB74LS74A 134y 1.84v - I - —n o
I’ 5(__11 ! T,[ o A ‘ ool . 2UDFI 8.18MHz NTSC
u 10 1 : 2700 3 o I ! 7.88MHz PAL
h :Alﬂ OF 1.02MHz NTSC (1200) 5
] uz9 98MHz PAL R o“weoe . | =& L.
FLPIFLOP  f13 LAV 488v s o
15K 1.83 i tocark
" 25018150 Dt
— o 488 Q7 RIPPLE - 1500$ :
bk c‘,?ﬂ_ FILTER 1060 -
: ]
+
2‘5\; ___m—-"m u ) DoT
488 CLOCK
o ]
00
L
____________________________________________________ .
T T T T T T T T s e s s s :
T T T ALTERNATE :
2us ) " sz%zz CIRCUIT |
halieaiihd ) ! AMP
v o] b NS {
s FB15 1ng1s 75 T
1 PINIS A T 1eNs !
Lo Z%ZF —< comp !
| PAGE 2 [7E) { pI Ton Coow |
§ MR 1supr RS 4 RI0 3 o i
| 1 3903 120 ; - I 0pl ‘,
| | W !
E o7 == o 3 - ;3 !
I 1 1 470 RF |
! = R ) MoouLaToR |  ANTENNA
H 510pF '
i + R20 PN2222 PN2222 |
| 6800 Q6 COLOR AMP Q5 COLOR AMP .
— FB14 :
! PIN 14 R24 c81 | Al o |
i H . G0 o wo n 93V y i_( i
i AGE 31pF COLOR $ mis o [ :o
: < 1000 ] g R3 3 l :
| + ] 10 : o
A i
! u - | i
]
71 SEE i
A - o T T B ookce 91‘1 453V CI3 AT o5 |
i C64 & c63 c61 R = U18 PAGE 2 |
H 10uF 4 47 ] as | C
| 10F SEE C12 AT Y18 PAGE gJ:
1
L

IITIONS ON PAGE 21

A PHOTOFACT STANDARD NOTATION SCHEMATIC

LAGE CIRCUITRACE

© Howard W. Sams & Co., Inc. 1984

/4010

3
S=
o=
mO
ro
28

m



22

CNd
__ Pl
PART OF I RESET bene S
o U8 HD7406P cAss £
P ; R
A0 2 F89  RD ,
71 O R PR vy _ o ) TR
P 6 ouT 11 10 15 ATEEES
Al 23V 4 L
37 R30
P 1000 e
A2 —24
R S SR 1 L 1 [
Al2 A3 A4 ALS A3 Py sev f{ PART OF 491y FB8 ) LT} e
491V DATA 14.31818MN; l
9 s U8 HD7406p P e
93v - L7 33? 491v| ;
95v ! z R29 F87
1000 3
PART OF
L.26V o US HD7406P
v L L 491V 491V N2
o o j'>c L - 2
86V 28
1000 N2
1.08 2
491v (N2
Pliew 48w :‘0 CNT2 9 >
--------- 6
! PART OF | CN2
L LRP3 3300 j§ ! 7
— a8 —— {31y " " J__%cnz
413V CiA2 12 N2
L _l_; lﬁ:ao)vusm 1l 3 o 491V ?g P2 > —
N [, | woseszs | rmocooo- b 7 u
PARTOF 4o lH oo moses26 TPART OF ' o
o UI5 2 COMPLEX (RP3 3300 13 __ A; €
G
SELECTOR " INTERFACE —
4200 101 ADAPTER |, __ + New p
A Pz 87‘ 0
_ R
— Tins 1: ay *; 102 491V :' PA2 S
P M cn2
—REET— o A4S To - s
W Con2
p v PB1
Ml —71 491V H D cn2
49V PB2 ?
E cN2
= a8y 1“3 PB3 F)
& H CN2
3.8V AV PB4 —> i
2ms 491V W K ch2 4}
- 491y PB5 —>
2200 TN » i
(6800) 491V PB6 7
$ K CN2
H A\
PART OF i Pe7 ¢
° vz SN74LSOSN sy 1P ___ CN2
wAc2 P [7030 ‘ Wi FLAG2 7
7 P H B onz 0 COLOR
278V 49V VAL4 S BT CNTI >
3 19 2 + 2| PART 1 4 —
1 491V ! OF | RN
24y v [ VALS : 3% : sP1 ;
! ___ CN2
[P 22]P [ Wil ! RESET I\
m 3 o2
491V 60Hz 02 Rw 9VACI —>
1
VAC2 ™
10
3.‘8V i RESET
2ms
—"DV
NC NC
. PART OF PART OF
o8 3[H o U8 HD7406P 114 ° 8 HD7406P
3.30V NESS6N 33V PART OF  NESS6N
S1pF
RESTORE R ul . - PART OF L 491v|y H o u20 TINER L 49|
ESTORE it 5 473V o Y20 TIMER OV 5 5 5 r g |45 o 3 7 3
R41 R3S o €105 o
M 2 470K o 2 g 14 7 R0 ! I_ R[L 13 71 m[ 14 b 3
€23 = ) oL )
3B60pF] R33 491V 491V (24 & 5
asv  4g1y 0P 1 4K 491V 10uF ] R A.EV 491y
451V 491y

SEE LINE DEFI}




GENERAL OPERATING INSTRUCTIONS

POWER UP

When the computer is turned On, it will come up ready to
program in Commodore Basic. See "Cassette Operation”
and "Disk Operation” sections for instructions on loading
and saving programs. To run a program after it is loaded,
type RUN and press the RETURN key. To stop a program,
press the RUN/STOP key. Pressing the RUN/STOP key and
RESTORE key at the same time will stop the program and
reset the computer to the start condition, without losing the
program.

CASSETTE OPERATION
Plug a Datassette cassette recorder onto the six pin edge

connector at the rear of the computer. Note: A regular tape
recorder will not work on the Commodore 64. To load a pro-

gram, type LOAD, press the RETURN key and follow the in-
structions displayed on the monitor screen. To save a pro-
gram, type SAVE, press the RETURN key and follow the in-
structions displayed on the screen.

DISK OPERATION

Connect Disk Drive unit to the Serial I/O Port (CN4) located
at the rear of the computer. Carefully insert the disk so that
the label on the disk is facing up and the notch on the disk
is on the left side. Once the disk is inserted, close the pro-
tective gate by pushing down on the gate lever. To load a
program from the disk, type LOAD "PROGRAM NAME". 8.
Press the RETURN key and follow the instructions
displayed on the monitor. To SAVE a program, type SAVE
“"PROGRAM NAME", 8 and press the RETURN key. NOTE: 8
is the code for the disk.

SAFETY PRECAUTIONS

1. Use an isolation transformer for servicing.

2. Maintain AC line voltage at rated input.

Remove AC poWer from the computer before servicing or installing electrostatically sensitive devices. Examples of

3.
typical ES devices are integrated circuits and semiconductor “chip” components.

4. Use extreme caution when handling the printed circuit boards. Some semiconductor devices can be damaged easi-
ly by static electricity. Drain off any electrostatic charge on your body by touching a known earth ground. Wear a
commercially available discharging wrist strap device. This should be removed prior to applying power to the unit
under test.

5.  Use a grounded-tip, low voltage soldering iron.

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

7. Do not remove or install boards, floppy disk drives, printers, or other peripherals with computer AC power On.

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

9. This computer is equipped with a grounded three-pronged AC plug. This plug must fit into a grounded AC power
outlet. Do not defeat the AC plug safety feature.

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

11. The computer cabinet is equipped with vents to prevent heat build-up. Never block, cover, or obstruct these vents.

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

13. Never expose the computer to water. If exposed to water, turn the unit otf. Do not place the computer near possi-
ble water sources.

14. Never leave the computer unattended or plugged into the AC outlet for long periods of time. Remove AC plug from
AC outlet during lightning storms.

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

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

17. Never use liquids or aerosols directly on the computer. Spray on cloth and then apply to the computer cabinet.

Make sure the computer is disconnected from the AC power line.
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TROUBLESHOOTING

POWER SUPPLY

The 11.77V source at anode of CR6 is missing. Check Fuse
F1. If fuse has opened, check Bridge Rectifier CR4,

Capacitors C19 and C95, and Voltage Regulator VR2 for
shorts.

If fuse is good, check for 10.00VAC across Capacitor C21.
Check Coil L4 by measuring for 10.00VAC at pins 6 and 7 of
Power Input (CN7). Check Power Switch (SW1) and connec-
tions at CN7. Replace Power Supply if voltage is not ob-
tained.

The 11.76V source at pin 2 of Voltage Regulator VR1 is mis-
sing. Check VR1, Diode CR5, Capacitors C88, C89 and C90.
If all these check good, replace Power Supply.

The 4.91V source at positive (+) end of Capacitor C91 is
missing. Check Coil L5 for open circuit. If Coil L5 is good,
check Power Switch (SW1). Also, check the 5V at pin 5 of
Power Input (CN7) and that the connections are good.
Voltage still missing, replace Power Supply.

The 4.93V source at pin 2 of Voltage Regulator VR2 is mis-
sing. Check VR2, Capacitors C65, C66, C102 and C103.

The 4.88V source at Capacitors C55, C56, C67, C68, C74,
C82 or C84 is missing. Check Coil L2 and Voltage Regulator
VR2.

MICROPROCESSOR CHIP (CPU) OPERATION

Verify the processor is working with a logic probe. Check
for puises on pins 30 thru 37, pins 7 thru 20, and pins 22 and
23 of Microprocessor IC (U7). If the Microprocessor is not
working, check pin 40 of IC U7 with the logic probe, while
the computer is turned OFF and back ON again. The logic
probe should read Low for about two seconds after turn-on,
then read High to reset the Microprocessor.

If the logic probe reading is not correct, check the voltages
and components associated with the Timer IC (U20). ifIC
U20 is working, check for pulses on pin 3 of IC U7 and a
High reading on pin 4 of IC U7. If the reading is not correct
on pin 3 of IC U7, check Complex Interface Adapter IC (Ut)
by substitution. If the reading is not correct on pin 4 of IC
U7, check Complex Interface Adapter IC (U2) by substitu-
tion.

Check for pulses on pin 38 of IC U7. Check for B + voltage
at pin 6 of ICU7. Also, check the voltages at pins 27, 28, and
29 of IC U7. Check for a clock waveform at pin 39 of IC U7.

VIDEO

No video. Check for a video waveform at pin 15 of Video In-
terface Chip IC (U19). If the waveform is present, check the
RF Modulator unit. If the video waveform is not present,
check IC U19 by substitution.

COLOR

No color. Check for a color waveform at pin 14 of Video in-
terface Chip IC (U19). If the waveform is not present, check
IC U19 by substitution. If the colors are not correct, check
the adjustment of the 14.31818 MHz Osciliator. See "Ad-
justment” section.

AUDIO

No sound. Type in and run the program below. Check for an
audio signal at pin 27 of Sound Interface Device IC (U18). If
there is no audio signal present, check IC U18 by substitu-
tion. If an audio signal is present, check the voitages and
components associated with Transistor Q8.

10 POKE 54296, 15
20 POKE 54278, 248
30 POKE 54273, 17
40 POKE 54276, 17

KEYBOARD

Keyboard does not work. Check the waveforms at pins 2
thru 8 and pin 19 of Complex Interface Adapter IC (U1). If
any of the waveforms are not present, check IC U1 by
substitution. If the waveforms are present, check the
operation of the keyboard by checking the logic probe
readings on pins 9 thru 17 of IC U1. For readings that are
not correct, check the keyboard Connector CN1, and the
key switches on the keyboard for bad connections. If the
keyboard stili does not operate correctly, check IC U1 by
substitution.

If the RESTORE key is not working, check for OV on pin 3 of
Connector CN1 when the RESTORE key is pressed. If the
voltage does not drop to OV, check for a bad connection at
Connector CN1 and check the RESTORE key switch with an
ohmmeter.

JOYSTICK

Joystick does not work properly. Check the voltages on the
pins shown in the chart below, while the appropriate
joystick position is activated. The voltage should go from
about 5V to less than 0.5V. If any voltage is not correct,
check the joystick switches, Connector CN9, and Complex
Interface Adapter IC (U1) by substitution.

PORT 1 PORT 2
JOYSTICK JOYSTICK

IC PIN POSITION Ic PIN POSITION
Uit 10 UP utr 2 upP
utr 1 DOWN ut 3 DOWN
ut 12 LEFT ut 4 LEFT
utr 13 RIGHT ut 5 RIGHT
Ut 14  BUTTON Ut 6 BUTTON

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

10 P1 = PEEK (56320)

20 P2 = PEEK (56321)

30 PRINT P1, P2

40 FORT=1TO 400: NEXT T
50 GOTO 10

See chart for appropriate joystick ports and positions.




TROUBLESHOOTING (Continued)

JOYSTICK PORT 1 PORT 2
POSITION

CENTER 255 127

upP 254 126
DOWN 253 125
LEFT 251 123
RIGHT 247 119
BUTTON 239 111

NOTE: OTHER NUMBERS WILL APPEAR IF TWO
SWITCHES ON THE JOYSTICK ARE CLOSED AT
THE SAME TIME.

PADDLES

Buttons on the paddles do not work. Check the voltages on
pins 12 and 13 of Complex Interface Adapter IC (U1) while
using Control Port 1 and pins 4 and 5 of IC U1 while using
Control Port 2. The voltage should go from 5V to OV when
the appropriate button is pressed. If the voltage does not
change, check the button switches with an ohmmeter.
Check Connectors CN9 (Control Port 1), and CN8 (Control
Port 2) for bad connections. If the voltages check good,
check IC U1 by substitution.

If the paddles do not work, check waveforms at pins 23 and
24 of Sound Interface Device IC (U18). If the waveforms are
correct, check IC U18 by substitution. |f the waveforms are
not correct, check the paddle controls and connections
with an ohmmeter. If the controls and connections are
good, check Quad Bilateral Switch IC (U28) by substitution.

CASSETTE SAVE AND LOAD

Computer will not save a program to a cassette tape. Check
for pulses on pin 26 of Microprocessor IC (U7) with a logic
probe, while saving a program to tape. If there are no
pulses, check IC U7 by substitution. |f the pulses are pres-
ent, check the connections at pin 5 of Ccnnector CN3.

Computer will not load a program from a cassette tape.
Check for pulses on pin 24 of Complex Interface Adapter IC
(U1) with a logic probe, while loading a program from tape.
If the pulses are present, check iC U1 by substitution. If the
pulses are not present, check the connections at pin 4 of
Connector CN3.

Datassette cassette motor will not start when the recorder
is put in Play or Record mode. Check the voltage at pin 25
of IC U7. The voltage on pin 25 should drop from 4.96V to
.02V when the Datassette cassette recorder is in the Play or
Record mode.

If the voltage does not change, check the connection at pin
6 of Connector CN3. if the voltage is correct, check the
voltage at pin 24 of IC U7. The voltage on pin 24 should drop
from 2.98V to .08V when the Datassette cassette recorder is
put in the Play or Record mode. If the voltage is good,
check the voltages and components associated with Tran-
sistors Q1 thru Q3.

See the voltage chart below for voltages with the recorder in
Play or Record mode.
E B [
Q1 7.05V 7.67V 11.49V
Q2 ov 07V 7.67V
Q3 6.45V 7.06V 11.49V

Note: Voltages taken with Datassette cassette recorder run-
ning.

ADJUSTMENT

14 MHz OSCILLATOR

Connect the input of a frequency counter to pin 10 of IC
(U31). Adjust R27 for a frequency of 14.31818 MHz at pin 10.
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PARTS LIST AND DESCRIPTION (Continued)

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

CAPACITORS
ITEM MFGR.
No. RATING PART No.
C1 o1 25V 251075-06
ol 900461-~-28
c2 .1 25V 251075-06
o1 900461~28
C3 .1 25V 251075-06
o1 200461~28
c4 .1 25v 251075-06
<47 50V 900464-36
Cc5 «1 25V 251075-06
ol 900461-28
«47 50V 900464-36
C6 .1 25V 251075-06
ol 900461-28
47 50V 90046 4~36
c7 o1 25V 251075-06
ol 900461-28
47 50V 900464-36
(0:°] «1 25V 251075-06
o1 900461-28
«47 50V 900464-36
Cl10 470 50V 5% 900462-53
470 10% 251069-4
470 10% 251078-39
0022
Ci1 470 50V 5% 900462-53
470 10% 251069-4
470 10% 251078-39
«0022
C16 .1 25y 251075-06
o1 900461-28
c18 o1 25V 251075-06
o1, 900461-28
C20 «22 100V 104
«22 100V 900150-11
c21 .22 100V 10%
«22 100V 900150-11
C22 «1 25V 251075-06
ol 900461-~28
Cc23 360 50V 10% 251078-51
360 50V 900462-50
C25 «1 25V 251075-06
22 900461-32
C26 «1 25V 251075-06
22 900461-32
Cc27 <1 25V 251075-06
22 900461-32
Cc28 .1 25V 251075-06
22 900461-32
C29 «1 25V 251075-06
«47 50V 900464-36
C30 .1 25V 251075-06
o1 900461-~-28
C31 «1 25V 251075-06
o1 900461~-28
C32 «1 25V 251075-06
ol 900461-28
C33 «1 25V 251075-06
47 900464-36
C35 o1 900461-28
C36 20 NPO 50V 5% 251078-14
20 50v 900462-20
C37 «001 50V 251069-8
001 50V 900462-61
c38 51 N750 50V 5% 251078~24
51 50V 900462~-30
C39 «1 25V 251075-06
ol 900461-28

14

ITEM MEGR.
No. RATING PART No.
c40 .1 25V 251075-06
.22 900461-32
ca1 .1 25V 251075-06
.22 900461-32
c42 .1 25V 251075-06
e22 900461-32
c43 .1 25V 251075-06
022 900461-32
c44 o1 25V 251075-06
<47 50V 900464-36
C45 o1 25V 251075-06
o1 900461~28
C46 .1 25V 251075-06
o1 900461-28
c47 .1 25V 251075-06
o1 900461-28
c48 .0018 50V 10% 251069~11
.0018 10% 251078-45
.0018 50V 900462-67
001
ca9 .1 25V 251075-06
470 50V 90046253
470 10% 251078-39
€50 .1 25V 250175-06
.22 900461~32
c51 .1 25y 250175=06
.47 900464-36
C52 o1 25V 251075-06
470 50V 900462-53
470 10% 251078-39
c53 .1 25y 251075-06
470 50V 900462-53
470 10% 251078-39
C54 .1 25V 251075-06
$22 900461-32
C55 o1
.1 900461-28
c56 .1 25V 251075-06
.l 900461-28
c58 .l
o1 900461-28
C59 .1 25V 251075-06
22 900461-32
c60 o1 25V 251075-06
<47 50V 90046436
c61 «47 50V 900464-36
C63 <47 50V 900464~36
c66 .1 25V 251075-06
«47 50V 900464-36
c67 .1 25V 251075-06
47 S50V 900464-36
c68 o1 25V 251075-06
. 900461-28
c70 16 50v 251030-02
10pF 50V 5% 900050-14
15 5% 251030-01
c .1 900461-28
c72 220 50V 900462-45
c73 150 50V 900462-41
C74 o1 25v 251075-06
ol 900461-28
c77 o1 900461-28
c78 220 S0V 900462-45
c79 510 900462~-54
€80 51 900462~30




PARTS LIST AND DESCRIPTION (Continued)

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

CAPACITORS (cont)
ITEM MFGR. ITEM MFGR.
No. RATING PART No. No. RATING PART No.
C81 20 900462-20 c96 .1 25V 251075-06
c82 .1 25V 251075-06 o1 900461-28
ol 900461-28 co7 222 25V 251075-07
c83 82 SOV 5% 251078-29 $22 25V 900010-59
33 50V 5% 900050-11 c98 .1 50V 251073-04
c84 .1 25V 251075-06 .1 50V 900020-01
o1 900461-28 c99 .1 50V 251073-04
c85 <47 50V 900016~01 .1 50V 900020-01
.47 50V 900464-36 C100 «22 25V 251075-07
c86 82 50V 5% 251078-29 .22 25V 900010-59
39 50V 5% 900050~-17 cto1 .1 50V 251073-04
c87 o1 900461-28 .1 50V 900020-01
c89 .1 25y 251075-06 €103 .1 25V 251075-06
.1 900461~28 o1 900461-28
c92 o1 25V 251075-06 C105 .1 25V 251075-06
.22 900461-32 o1 900461-28
C93 .0018 50V 10% 251069-11 C106 150 50V
.0018 10% 251078-45 c107 50 (1
.0018 50V 900462~67 220 10% (2)
.001 €199 220 50V 5%
€95 o1 25V 251075-06 €200 o1 25V 251075-06
ol 900461~-28 €203 220 10% (2)
(1) Used with U19 (MOS6567 verslions R4, R4T2).
(2) Used with U19 (MOS6569 version R1).
CONTROLS (All wattages Y2 watt, or less, unless listed) z S
=2
ITEM MFGR. o3
NO. FUNCTION RESISTANCE PART NO. NOTES r?1 3
r g
R25 Color 1000 902265-02 29
Color 500 302265-05 Revision B r:g
R27 Voo 2000 902265-03
RESISTORS (Power and Special)
REPLACEMENT DATA
ITEM
No. RATING MFGR. WORKMAN REMARKS
PART No. PART No.
RP1 Resistor Network 902422-03(1)
RP2 Resistor Network 902422-03(1)
RP3 Resistor Network 902442-29(2)
RP4 Resistor Network 902410-06(3)
(1) Contains four (4) 33 5%
(2) Contains seven (7) 3300 5%
(3) Contains nine (9) 3300 5%
COILS (RF-IF)
ITEM MFGR. ITEM MFGR.
No. FUNCTION PART No. No. FUNCTION PART No.
L1 RF Choke (2.2uH) 901151-17
AC Line Choke 906127-01(1)
":; gF ﬁ”wke(;z(-)?g')“ 381‘}2:';17 L5 RF Choke (1.2uH) 325570-01
eak]ng -Ou - . ) 901152-01(1)
L4 AC Line Choke 32555902 RF Choke (1.2uH o1

(1) Revision N.

15



PARTS LIST AND DESCRIPTION (Continued)

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

FUSE DEVICES

MFGR.
'L%M DESCRIPTION PARTNO. NOTES
' DEVICE HOLDER
F1 1A 8 250V 903556-18 906102-01(1) (1) Two used.
Fast Acting
1.25A @ 250V 251184-02 906102-01 (1)
Slow-Blow
MISCELLANEOUS
ITEM MFGR.
No. PART NAME PART No. NOTES
CN1 Connector 903345-20 20 pin, male, Keyboard
Connector 20 pin, male, Keyboard (Revision N)
CN4 Connector 903361~01 6 pin, female, Serial 1/0
CN5 Connector 8 pin, female, Audio/Video
Connector 903362-01 5 pin, female, Audio/Video (Revision N)
CN6 Connector 206100-02 44 pin, female, Cartridge Expansion Port
CN7 Connector 7 pin, female, Power Input
Connector 906130-01 7 pin, female, Power Input (Revision N)
CN8,9 | Connector: 9 pin, male, Control Port
Connector 9 pin, male, Control Port (Revision N)
CN10 Connector 903302~13 3 pin, male, Power Indicator
Connector 3 pin, male, Power Indicator (Revision N)
CR99 LED 980082 Power Indlcator, Red 1.66V @ 8.3mA
FB1 Ferrlte Bead 903025-01
thru 5
FB7 Ferrlte Bead 903025-01
thru 23
FB6 Ferrite Bead 903025-01 (Revision N)
J4 Jack RF Modulator
M1 RF Modulator 251080-01 8 pin (64)
RF Modulator 326130-01 5 pln (64) (Revision N)
RF Modulator 251019 JIS version (Revision B)
RF Modulator 251025 PAL version (Revision B)
P1 Cord 903508~04 AC Power
SW1 Switch 904500-01 Power On/0ff
Y1 Crystal 14.31818MHz
Crystal 900558-01 14.31818MHz (Revision N)
Crystal 251082 17.73447MHz, PAL version (Revision B)
Crystal 906106-01 17.73447Mz, PAL version (Revision N)
Keyboard 1001028-02
P.C. Board 250407-04 8 pin (Revision B)
P.C. Board 326298-01 5 pin
Power Supply 251053-02

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

WIRING DATA

Shielded Hook=up Wire eeeeesceeseseessnsss Use BELDEN No. 8401 or 8421 (Single-Conductor)
8208 (Two-Conductor)
General-use Unshielded Hook-up Wire «ees.s Use BELDEN No. 8529 (Solid) Available in 13 Colors
8522 (Stranded) Available in 13 Colors
300~0hm Input Lead eseceocecescncsssesasess Use BELDEN No. 8225
75-0hm Input Lead eececeesecacssseesnsses Use BELDEN No. 8241
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LOGIC

PIN IC | PIN IC PIN] IC | PIN|] IC § PINT{ IC IC IC IC J PINJ IC | PIN IC
NO. Ut NO. u NO. | U2 NO. | U2 NO. | U3 U4 us ué NO. | U7 NO. u7
1 L 21 P 1 L 21 P 1 P P P P i P 21 L
2 (P 22 | P 2 H 22 | P 2 P P P P 2 P 22 H
3 |P 23 | H 3 | H 23 | H 3 1P P P P 3 |P 23 H
4 |P 24 L(10) 4 H 24 | P 4 P P p P 4 H 24 H(10)
5 P 25 P 5 L 25 P 5 P P P P 5 P 25 H(12)
6 |P 26 | P 6 |H 26 | P 6 |P P P P 6 | H 26 | LAY
7 |P 27 P 7 L 27 P 7 |P P P P 7 1P 27 H
8 |P 28 | P 8 |L 28 | P 8 |P P P P 8 P 28 H
9 L] 29 | P 9 {H 29 | P 9 |P P P L 9 | P 29 | H
10 H(2)| 30 P 10 H 30 P 10 P P P P 10 P 30 P
11 H(3) | 31 P 1 H 31 P 1 P P P P " P 31 P
12 H(4)] 32 | P 12 H 32 |P 12 L L L P 12 | P 32 P
13 H(5)| 33 | P 13 H 33 | P 13 P P P P 13 | P 33 | P
14 H(6) | 34 H 14 H 34 H 14 P P P P 14 P 34 P
15 H(7)| 35 [ 15 H 35 P 15 P P P P 15 P 35 P
16 | H(B)| 36 | P 16 (H 3 | P 16 | P P P P 16 | P 3% |P
17 H(9) | 37 P 17 H 37 P 17 P P P P 17 P 37 P
18 P 38 P 18 P 38 P 18 P P P H 18 P 38 P
19 | P 39 H 19 P 39 H 19 | P P P 19 H 39 P
20 | H 40 | H 20 H 40 | H 20 H P P 20 | H 40 H
21 H H H
22 P P P
23 P P P
24 H H H
PIN{ IC IC IC IC Ic IC IC iC IC PIN]{ IC PINY] IC PINJIC |PINY{IC
NO. | U8 uo uto] utr] ut2] vzl uta | uts f ute] NO. | U17] NO. | UTT | NO. | U1IB | NO. | U18
A B * | = tp [P [P |P T * 115 (P 1 |[H |15 [P
2 H P P P P H H P P 2 H 6 |P 2 H 6 P
3 |P P P P P P P P P 3 H 17 H 3 |H 17 P
4 | P P P P P P P H P 4 H 18 |P 4 |H 18 |P
5 L P P P P H H P P 5 H 19 L 5 H 19 |P
6 [H P P P P P P H P 6 H 2 |P 6 |P 2 |P
7 |L P P P P P P H L 7 H 21 P 7 P 21 P
8 |H H H H H L. L L P 8 H 22 H 8 |P 22 |P
9 L P P P P P P H P 9 |P 23 H 9 |P 23 L
10 L P P P P P P H P 10 H 24 P 10 P 24 L
1" H P P P P H P H P 1 |H 25 P i P 25 H
12 |H P P P P P P H P 12 P 26 P 12 |P 26 H
13 L P P P P P P P P 13 | P 27 H 13 P 27 H
14 H P P P P H P P H 14 L 28 H 14 | L 28 H
15 P P P o P P H
16 L L L L H H H
NOTE: Logic probe readings taken with computer turned (5) Probe indicates P when keys 2, 4, 6, 8, 0, -, CLRIHOME,
On, no keys pressed, unless otherwise noted. F7 are pressed.
Logic Probe Display (6) Probe indicates P when keys Z, C, B, M, >, SHIFT (R),
L=Llow SPACE BAR, F1 are pressed.
H = High (7) Probe indicates P when keys S, F, H, K, [, =,[&, F3 are
P = Pulse pressed.
#=Open (No lights On) (8) Probe indicates P when keys Q,E,T,U,0, @, 1, F5are
(1) Probe indicates P when any key is pressed pressed.
- . (9) Probe indicates P when keys RUN/STOP, SHIFT LOCK,
(2) gu;)f(:rlendlr(;ate:dP when keys 1,3,5,7,9, +, &, INST SHIFT (L), X, V, N, <, 2, fSCR$R1 are pressed.
pressed. (10) Probe indicates P during LOAD and SAVE.

()
(4)

20

Probe indicates P when keys «—,W,R,Y,|,P, %, 6 RE -
TURN are pressed.
Pr.g_be indicates P when keys CTRL, A, D, G, J, L, ],
CR_S.R are pressed.

(1)

(12

Probe indicates P during SAVE.
Probe indicates L when PLAY or RECORD key is pres-
sed.




LOGIC (Continued)

PIN|1c | Pinfic JPiNlic Jic ] ac [ic e [ic [ic [ic fic ficic|ic|ic
NO. | U19{ No. | U9 | No. | u20| v21| u22| u23 | u24 | u25 | u26 | u27| u2s{ u29{ u3o| u31| u32
1 |P |21 |P tfL | | [ [* |p [P [H |* JL L [* [P
2 |p |22 |P 2 (L |p P P [P |Pp [P [P L JL |P |H [P
3| [23 [P 31w |p P (P |P [P [P |P L L |P L |P
4 |p |24 |P 4| |p [P [P [P |P [P [P [* JL [H [L [H
s |p |25 |P s|L |p |P |P [P [P |P |H L [H |P |L |P
6 |p |26 |P 6 |H |p [P [P [P |P [P [P [P [H |P (L |P
7 (P |27 [P 7L |p P P |Pp [P P L | [L |n [P |L
8 [P |28 [P 8 |H |H [H | |0 L [P |P (L |P JL [L |~
9 |H |29 |P oL | P (e |P [P [P [P L [P |H |L |*
10 (H |30 [p J1o|n |Pp |P [P [P |P L [H L |H L |JP [P
1 jp |3t |e i |u e [P P |Pp | |Pp |Pp (L [P |p L |P
12 |p |32 |p J12 | [P [P |P [P |P |P |P |P |P |P |L [H
13 [0 [33 (P [13|L |P |P |P [P |P [P |H L |H |H |L [H
14 |p |34 [P f14|{H (P |P |P [P |P |P |H |H |H [L |L [H

15 |p |3 |p |15 p e [P |P [P |P H | H
16 [P |3 [P |16 L L L L (K |P H | H

17 |p |37 |P P
18 [p [38 |P P
19 [P |39 [P P
20 |L |40 |H H

NOTE: Logic probe readings taken with computer turned

On, no keys pressed, unless otherwise noted.
Logic Probe Display
L=Low
H = High
P = Pulse
%*=0pen (No lights On)

LINE DEFINITIONS
JOYAO0-A3
JOYBO-B3
KERNAL
LO RAM

AD-A15 ... . Address Lines
AEC. .. .. ... ... Address Enable Control
ATN . Attention
BA. . Bus Available
BASIC ....... ... .. ... ........ Basic Interpreter Line
BUTTONAILP . ................ Control Port A Firebutton

/Light Pen Connection
BUTTONB ......... Control Port B Firebutton Connection
CAS ... ... Column Address Strobe
CASRAM ... ............... Column Address Strobe RAM
CASSRD ....... .. ... .. Cassette Read
CASSSENSE ......................... Cassette Sensor
CASSWRT ............. ... .. ... ..., Cassette Write
CHAREN ......... Character Generator ROM Control Line
CHAROM ......... Character Generator ROM Control Line
CIA ... . Complex Interface Adapter
CIAS ................. Complex Interface Adapter Select
CLK . Clock
CNT Counter
COLO-COL?7 ..................... Column Address Lines
COLOR. ......... .. . System Color
CS Chip Select
DO-D7. ... .. e Data Lines
DATA. ... ... . ... Serial Bus Data Line
DMA .. ... .. Direct Memory Access
DOTCLOCK ........................... System Timing
EXROM ... ... ... ... .. ... . External ROM
FLAG2 ....................... PC Data Transfer Conttol
GAME ....... ... ... Game /O Line
GRIW ... .. Graphics Read/Write
HIRAM . ...................... Kernal ROM Control Line
HO Input/Output
IRQ ... Interrupt Request

PC2

ROML
ROMH

SP1,2

60Hz

VIC ..

Any Bar above any alphabetical or numerical combination indicates line active in a low (0) state.

Pointer Reset to First Data Constant

Serial Port 1,2
Video Address Lines
Video Interface Chip
Phase Color
Phase 0
Phase Two
60Hz Supply
Time of Day Clock Sync

Control Port 1 Joystick Connections
Control Port 2 Joystick Connections
Kernal ROM Control Line
Basic ROM Control Line
LP e
Multiplex Address Lines
Non-Maskable Interrupt
User Port I/O Lines
User Port I/O Lines
User Port I/O Line
Program Logic Array
Port 1 Potentiometer X
Port 1 Potentiometer Y
Port 2 Potentiometer X
Port 2 Potentiometer Y
Potentiometer X,Y
Read/Write

Light Pen

Reset Computer

Buffered Decoded RAM/ROM Block Line
Row Address Lines

¥9 13AON
JHOAOWWOD
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NESS56N MC4044P
DIS
! |cHance veC {14 1[RI VCC 14
DI DATA
2|THRES- 13 2{p1 ut {13
Hoio CTHARGE N
3|coNTROL  THRES |45 3iv vz |12
VOLTAGE ~ HOLD
4]r CONTROL | 11 4{py pp |1l
ESET voLTace
OUTPUT  § RESET | 10 s|uF pF |10
6 | TRIGGER 9 OUTPUT 6|02 Al9
7|6ND g'é:f 8 7|GND 8 QuTPUT
u20 U32
TIMER PHASE/FREQUENCY
TOP VIEW DETECTOR
TOP VIEW
MB74LS74A DM74LS139N
— [T
1 Cllﬁ ENABLE |G vee |16
2 [1) 214 {15 ENABLE
SELECT
I 3|18 2|14
ok o SELECT
e 4170 2813
5 ? 511 012
5 6|1z wifn
i QUTPUTS o OUTPUTS
HED) 7|13 b
29 M3
DUAL D TYPE FLIPIFLOP 3 |GNo e
WITH PRESET AND CLEAR s
TOP VIEW DUAL 2 T0 4 LINE
SELECTOR
TOP VIEW
SN74LS193N SN74LS257N
——— AB —r
1fe vee |16 SELECT | Vel g
1A
2N A5 2 — b—115 STROBE
INPUT 1B A
3|NC ot {14 3 — —14}
INPUT
1Y 48
CNT NC
* Down 13 ! —ﬂ Tm
5 Sir;r cRY |12 [5 L2 12
INPUT
8 A
6]Qc LoAD|11 s -2 HA
INPUT
1 810 ;2 |38 |
8 [ono 0|9 gloo L1
30 13, uz5
TIMER QUAD 2 TO 1 LINE
TOP VIEW THREE-STATE
MULTIPLEXER
1|a7 vee | 24 TOP VIEW
2| s 2823
K
A8 A9122 SN74LS258N
4| A4 ts2| 2L AB
SELECT 1 vee | 16
5[as 51|20 " 1
2 b5 outPUT
6| A2 A10[19 INPUT 18 CONTROL
4
3}— 14
7]AL Al1}18 1y 8 INPUT
slao ouTPUT 4 —13
07|17
A
5|2 L4 115 oureur
9|00 D6| 16 INPUT 28 3
6— {1
10( D1 05|15 INPUT
outeur 712 —iw}
1fo2 pafia
sl — g oureyr
D
12 |GND 3[13 T
U3 M0$901226-01 MULTIPLEXER
U4 MOS901227-02 TOP VIEW
US MOS901225-01
ROM  TOP VIEW

23

IC PINOUTS, TERMINAL GUII

HM4864-3 MOS6510CBM MOS6526
" "
1|NC GND |16 B0 1 RES {40 1{vss ON° {40
N
2 CAs |15 2|RoY 39 ?N? 2[Pao 57|39
3|WR 14 DATA 3| RO R {38 3{pas RST 138
out
4| RAS Mag |13 4| Nmi DBO [37 41pPaz RSt [37
5{MAD MA3 |12 5| AEC DB1 |36 5(PA3 RS* |36
6 |ma2 MA4 |11 6 |vee 082 |35 6|PAs RSC {35
7 {Mal MAS |10 7180 0B3 [34 7] PAs RES {34
8]vce MA7|9 8 |a1 DB4 |33 HEZS 081 {33
U9 THRU U12 :
21 r’;ulu e 9]a2 D85 |32 9|Pa7 D8: {32
AM .,
TOP VIEW 10 A3 DB6 |31 10|pgg DB |31
HD14066 11]A4 DB7|30 11{pg1 DB: |30
——— 12|As PO |29 12|p82 08|29
1A voD |14
13| a6 1|28 13{P83 08|28
2{y 113
14 (a7 P2 |27 14 | PB4 08427
3)2r a2
15]A8 P3|26 15/ PBS 08|26
4|2a 4|1
16 [A9 Pa|25 16(PB6 0225
52 avf10 o
17|A10 p5 |24 17 P87 FLAG|4
6[3c 3¢9 ) )
18 {AlL Al5 (23 18|PC 0|23
7| vss 3als )
Al42
s 19]A12 2 19100 RM (22
QUAD BILATERAL SWITCH -
TOP VIEW 20{A13 GND (21 20| veo RQ |2t
u7 u1, U2
MICROPROCESSOR COMPLEX INTERFAE
TOP VIEW ADAPTER
TOP VIEW
DM74L5373 SK74LS629N MSM211L-3R3
——
1]OUTPUT  vCC{20 1| veo vee |16 1|A6 veL|18
CONTROL
FREQ vee A7
2|10 8Q |19 2| coNt 15 2 | A5 ai
3[1D 8018 3 RNG |14 3|A4 A1
4|20 7 4|CExT |13 4|a3 A15
5(2Q 016 5{CExt 2{12 5 A0 D14
6]3Q 6Q 15 6GND ENJIL 6 |Al D13
Y ¥
7130 6014 OUTPUT 7 10 ouTPyUT 7| A2 Dij1z
3 |4D 50f13 8|GND GND|9 8|Cs 03{11
9(4q 50 12 ool s 9] 6ND (3
ENABLE TOP VIEW U
L COLOR ROM
U2 TOP VIEW
OCTAL D TYPE
THREE-STATE LATCH
TOP VIEW TERMINAL GUIDES
ECB s
IDENT E IDENT @
6 )
g QL. 2 07. 08 CNE. CN
iy IT1 BOTTOM VIEW PIN VIEW
132 BCE 1
VR1, VR2 3
FRONT VIEW FRONT VIEW
ABCDETFH)JKLMNPRSTUVWXY Z ]2355L7Brﬁ'
SR EEEER R F RIS I DR I S
e e e s s e s e st e s s s e (1
' 2 3.4 56 7 89101 12131415161718 19202 2 Top
CNG
TOP VIEW
sLot
sLoT
1 2 3 4 5 6 7 8 9 10 —I 11 12 1 2

BOTTOM

CN2
EDGE VIEW

TOP |
A

BOTTOM

3

T0P | om

PC BOARD § o
A c




NAL GUIDES & SCHEMATIC NOTES

1056526 MOS6567R8 MOS6581
—_—— ———
o (40 1| oBs vee {40 1 {capt voD |28
AUDIO
|39 2|0Bs 087(39 2 |cap1 27 out
RS (38 3|B4 DB8| 38 3|caP2 2% 'E':(T
RS {37 41083 DB |37 4[cap2 vee |25
RS? (36 5 |DB2 081036 5 |RES POTX |24
s |35 6 |pB1 DB11{35 o2 g POTY (23
RES (34 7(pBO AL0 |34 7|RiW 07|22
DB {33 8 |RQ A9|33 { OUTPUTS 8|Cs D6 |21
08 (32 9[ip 832 9]a0 D5{20
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SCHEMATIC NOTES

—#—Circuitry not used in some versions.
---Circuitry used in some versions.

@ See parts list.

+ Ground

Item numbers in rectangles appear in the alignment/ad-
justment instructions.

Supply voltage maintained as shown at input.

Voltages measured with digital meter.

Voltages and Waveforms taken with computer turned On,
no keys pressed, unless otherwise noted.

Waveforms taken with triggered scope and Sweep/Time
switch in Calibrate position, scope input set for DC
coupling on 0 reference voltage waveforms. Switch to AC
input to view waveforms after DC reference is measured
when necessary. Each waveform is 9 cm. width with DC
reference voltage given at the bottom line of each wave-
form.

Time in psec. per cm, given with p-p reading at the end of
each waveform.

Terminal identification may not be found on unit.

Resistors are 2W or less, 5% unless noted.

Value in ( ) used in some versions.

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

Logic Probe Display

L=Low

H = High

P = Puise

% =Open (No lights On)

(1) Probe indicates P when any key is pressed.

(2) Probe indicates P when keys 1, 3,5,7,9, +, &, INST
DEL are pressed.

(3) Probe indicates P when keys «— , W, R, Y, |, P, %, RE-
TURN are pressed.

{4) Probe indicates P when keys CTRL, A, D, G, J, L, ],
CRSR are pressed.

(5) Probe indicates P when keys 2, 4, 6, 8, 0, -, CLR/HOME,
F7 are pressed.

(6) Probe indicates P when keys Z, C, B, M, >, SHIFT (R),
SPACE BAR, F1 are pressed.

(7) Probe indicates P when keys S, F, H, K, [, =, &, F3 are
pressed.

(8) Probe indicates P when keys Q,E, T,U,0, @, {.F5are
pressed.

(9) Probe indicates P when keys RUN/STOP, SHIFT LOCK,
SHIFT (L), X, V, N, <, ?, 1 CRSR | are pressed.

(10) Probe indicates P during LOAD and SAVE.

(11) Probe indicates P during SAVE.

(12) Probe indicates L when PLAY or RECORD key is pres-
sed.

(13) Video Interface Chip and Sound interface Device
should have separate ground returns.

(14) C107 is 50pF when used with U19 (MOS6567 versions

R4, R4T2).
C107 or C203 is 220pF when used with U19 (MOS6569
version R1).

24

¥9 13AONW
IHOAONWNOD



ey %

MAIN BOARD-SHIELD LOCATION

DISASSEMBLY INSTRUCTIONS

CABINET TOP REMOVAL

Remove three screws from cabinet bottom. Lift cabinet top
and keyboard from cabinet bottom. Disconnect the
keyboard connector and the power indicator connector
from the main board.

MAIN BOARD REMOVAL

Unsolder copper strip on the top right side of the cardboard

25

shield and carefully fold back shield. Remove seven screws
holding main board to cabinet bottom. Unsolder grounding
strip at all nine places on the main board. Remove shield
and main board from cabinet bottom.

KEYBOARD REMOVAL

Remove eight screws holding keyboard to cabinet top. Lift
keyboard assembly from cabinet top.
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PRELIMINARY SERVICE CHECKS

This data provides the user with a time-saving service tool
which is designed for quick isolation and repair of com-
—— puter malfunctions.

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

Disconnect all peripherals except the monitor from the
computer to eliminate possible external malfunctions.
However, problems involving the interaction between com-
puter and a peripheral will require the connection of the
device for voltage and logic readings.

Replacement or repair of the keyboard, main board, RF
Modulator, or components may be necessary after the
malfunction has been isolated.

COMMODORE
MODEL 64

£010)

GENERAL OPERATING INSTRUCTIONS

CC4

R | POWER UP

When the computer is turned On, it will come up ready to program in Commodore Basic. See "Cassette
Operation” or "Disk Operation” for instructions 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. Pressing the RUN/STOP
key and RESTORE key at the same time will stop the program and reset the computer to the start condition,
without losing the program.
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CASSETTE OPERATION

Plug a Datassette cassette recorder onto the six pin edge connector at the rear of the computer. Note: A
regular tape recorder will not work on the Commodore 64. To load a program, type LOAD, press the
RETURN key and follow the instructions displayed on the monitor screen. To save a program, type SAVE,
press the RETURN key and follow the instructions displayed on the screen.

DISK OPERATION

Connect Disk Drive Unit to the Serial Port located at the rear of the computer. Carefully insert the disk so
that the label on the disk is facing up and the notch on the disk is on the left side. Once the disk is inserted,
close the protective gate by pushing down on the gate lever. To load a program from the disk, type LOAD
"PROGRAM NAME", 8. Press the RETURN key and follow the instructions displayed on the monitor. To

SAVE a program, type SAVE "PROGRAM NAME", 8 and press the RETURN key. Note: 8 is the code for the
disk.

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

The listing of ony availoble replacement part herein does not Reproduction or use, without express permission, of editorial or pictorial
constitute in ony case a recommendation, warranty or guaranty by content, in any manner, is prohibited. No patent liability is assumed with
Howard W. Sams & Co., Inc., as to the quality and suitability of such respect to the use of the information contained herein.

replacement part. The numbers of these parts have been compiled © 1984 Howard W. Sams & Co., Inc.
from information furnished 1o Howard W. Sams & Co., Inc., by the 4300 West 62nd Street, P.O. Box 7092, Indianapolis, Indiana 46206 U.S.A.
manutacturers of the particular type of replacement part listed. Printed in U.S. of America. 84CF14911 DATE 6-84




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.
RF MODULATOR CHECK

(A) Turn On computer and verify the power indicator
LED is lit. Note: |f the power indicator LED is not
lit, see the "Power Supply Check” and “Main
Board (Power Check)” sections.

(B) Verify the channel select switch is on the same
channel as the monitor, channel 3 or 4.

(C) Verify the antenna switch is in Computer posi-
tion.

(D) Check for bad connections and improper hook-
up at the monitor and at the computer.

(E) If the computer still does not come up when
powered. check the voitages at the RF
Modulator connection points. If the voltages are
correct. substitute the RF Modulator.

POWER SUPPLY CHECK

(A) Connect Power Supply to 120VAC. Disconnect
power connector CN7 from computer. Check for
10.90VAC across pins 6 and 7 of CN7.

(B) Check for 5.08V across pins 2 and 4 of CN7. |If
the voltages are not present or are incorrect.
replace the power supply.

MAIN BOARD (POWER CHECK)

(A) f the power indicator LED does not light when
computer is powered, check the Fuse F1 and the
Power Switch (SW1).

(B) Check for 11.77V at the Bridge Rectifier (CR4).

(C)y Check for 4.93V at pin 2 of Voltage Regulator
VR2.

(D) Check for 4.93V at Coil L2.
(E) Check for 4.91V at Coil L5.

(F) Check for 11.76V at pin 2 of Voltage Regulator
VR1.

TEST EQUIPMENT AND TOOLS

TEST EQUIPMENT

Digital Volt/Ohm Meter
Logic Probe

TOOLS

Small Screwdriver

Phillips Screwdriver

Soldering lron

Desoldering Equipment

Switch Cleaner (non-spray type)

MAIN BOARD (PROCESSING)

(A) If the power supply checks normal and the com-
puter does not come up when powered. verify
Microprocessor IC (U7) 1s working by checking
for pulses on pins 7 thru 20. 22, 23. and 30 thru
37.

(By If the Microprocessor is working and the com-
puter does not come up, check by substitution
Kernal ROM IC (U4). Program Logic Array IC(U17)
and Video Interface Chip iC (U19).

(C) No audio. Check Sound Interface Device IC
(U18) by substitution.

(D) Disk Drive or Printer does not tunction properly
Check Complex Interface Adapter IC (U2) by
substitution.

(E) Datassette cassette does not operate. Check
Complex Interface Adapter IC (U1) by substitu-
tion.

(F) Audio/Video Port does not work. Check Sound
Interface Device IC (U18). and Video Interface
Chip IC (U19) by substitution.

(G) Keyboard does not operate. Check Complex
Adapter IC (U1) by substitution Also see
"Keyboard” section.

(H) Modem does not operate. Check both Complex
Interface Adapter IC's (U1 and U2) by substitu-
tion.

() Cartridge Port does not work. Check by
substitution Program Logic Array IC (U17) and
Kernat Rom IC (U4).

(J) Control Ports do not work. Check Complex Inter-
face Adapter IC (U1) by substitution.

KEYBOARD

Substitute the keyboard or locate the bad key
and carefully clean the key switch with switch
cleaner.

REPLACEMENT PARTS

Power Supply for Commodore 64
Fuse 1A 250V 3AG
Bridge Rectifier CR4, Diodes CR5. CR6

IC TYPE NO. IC TYPE NO.
U1 6526 U18 6581

u2 6526 U19  6567R8
U4 901227-02 VR1  AN7812
u7 6510CBM VR2  AN7805

ut7 906114-01



PRELIMINARY SERVICE CHECKS (Continued)
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PRELIMINARY SERVICE CHECKS (Continued)
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PRELIMINARY SERVICE CHECKS (Continued)
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PRELIMINARY SERVICE CHECKS (Continued)
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COMMODORE
MODEL 64

PLACEMENT CHART

vii

PRELIMINARY SERVICE CHECKS (Continued)
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PRELIMINARY SERVICE CHECKS (Continued)

DISASSEMBLY INSTRUCTIONS

CABINET TOP REMOVAL

Remove three screws from cabinet bottom. Lift cabinet top
and keyboard from cabinet bottom. Disconnect the
keyboard connector and the power indicator connector
from the main board.

MAIN BOARD REMOVAL

Unsolder copper strip from the top, right side of the card-
board shield and carefully fold back shield. Remove the

Vil

seven screws holding main board to cabinet bottom. Un-
solder grounding strip at all nine places on the main board.
Remove shieid and main board from cabinet bottom.

KEYBOARD REMOVAL

Remove eight screws holding the keyboard to cabinet top.
Lift keyboard assembly from cabinet top.





