. = COMPUTERFACTS" MODEL C1zs
»] - o B} > A MO DEL C128
,] y J — > MA
| | ! .
bt 4 A h
P L - L.
o AQ —1— AO BT R ;0 AQ -
P P o — P o —po —d P a - —_— e
H7— D0 —— D0 T g a1 M —g 1y 0o Do T s A / ' ' ’ .' S
F=— D1 —f+— D1 ———r b— A2 —f— A2 —— Fs— D1 —p— D1 e A2 = 7, ! =
3 12| 31001802 |8 ] 12 12| 318020-3 |9 - A 3 LY, ' ’- ™
o P B a3 H— a3 — f— D2 {2 e a3 1 N ’ E
ERRC | B - ’ 87 B s |f . ak e el / " " . /
N p3 ~tr— 03 - 1g RoNz '"E'-"" A4 —tt— A4 — 318019-02 'g—s“"-‘ D3 —— D3 ig aod ‘fg—"‘ Ad ; ‘ EL 7 f A | : ¢ % . « ’ /) ' - ’ '—. -
g~ D4 —fi— D4 T e A5 —ff— AS —g - F— D4 —— D4 TE -g«—- A5 — i 2 A oy TR R A N 7 ")
fomre o id P ot P —t— oo ot P 4 4 ¥ ' o
o 05 {05 £ ?,__, A8 AE y ;7 DS DS 7 3 AB J ] 4 Jf Ay
P S N S o et “ J 1 / J
Mg D6 —r— D8 18 g A7 —j— A7 —g] ROM3 ;B D6 ] 8 g A7 » J - / /
P P e e O S, en—— LA p— , r ) 4
Hg— 07 ——07 15 5~ A8 —— AB —m 7§ D7 —1— D7 75 5c- AB el v ¥
ST M9 A9 ] Ty S 49 Q5 : /
M1 ] rf P [74 P -]
" 4 37 A0 T A1 5 H 37" A0 e ‘ R
e ar1 H— a1 — = P a1 ] = A
27 b 77 ] 23 R3IE S 27 E =5
J5 LN P | NP p— 10K § 5 S A3 o= (@)
1 & 1 g 2 i F O 0
55 ﬁﬁ P S A13 —T— A3 —=g] 1 5§ —;—TMZ—{-« O
o E1 3] B % 23] 2(1 [5] E%I 23[P sz oo
o T mm R =] " o o)
F
I — A14——¢o—-—o—~————— ‘ b, - 0
: (@]
FROM Q g 9
HD7406P 22l o E
T OF U3 F— D°’“”Tﬁ 5 A0 — E =
— 128/64 ' !
') e A1 - aoU
[\ : HESET 12 '8 = 0O
tme D2 gt b= A2 — N D
— 13! 8 (o]
PART” 71 SEE PINOUTS, TERMINAL : : 22
! 14 : t— D3 ~—re] m— A3 —
I E :°F1§3§ . GUIDES AND SCHEMATIC 15 17
— e | S, et
sov | — NOTES ON PAGES 14, 27, 34 P B M PRELIMINARY SERVICE CHECKS SAFETY PRECAUTIONS
— ez FUNCT b A5
E SRR e ENCLOSED See Page 32,
: — D6 —— g1 7 AS -t
4 1
z ALT CIRCUIT b D7 gt A7 INDEX
1
S l__.' AR~
PART ;'?Jgo '-[r . :25 Page : Paga
i 55~ A8 Block Diagram ........... ... ..o, 30  Safety Precautions ........................ 32 L
T o S | T . MO Disassembly Instructions................... 13 Schematics
n D 10 [ 7408 1 =51 14 General Operating Instructions .............. 13 Keyboard ..........cooeiiiiiii, 6
PART OF U30 ! i bog~ A11 GridTrace Location Guide Main Board ............... 2thru 5, 36 thru 41
| ! '
~piRT I8l I [ 5.0V E 5 A12 — MainBoard ............. .. ... .. ... ..... 11 PowerSupply ........... .. ... 7
IOF‘F‘S.? | I*W 3 5 I i L a1 PowerSupply . ....oovvvne 12 REModUIalor . . ..o as
| | | I 20; izs IC Pinouts and Terminal Guides . .......... 14,27  SchematicNotes ............. ... ..., 34
I LA 57 A4 Line Definitions .. ........covieiia .. 29  TestEquipment ................ .. 15
L | : LogicCharts .................. 24thru 26,2829  Troubleshooting . ................... 15 thru 17
’ T el e ol il 1 Miscellaneous Adjustments 13
25C1815Y =] DM74LS14N 7406 SRS ARSI e e
ﬁﬁg PmTHE::% I @101 SWITCH %1&‘ Q100 AMP PART OF 1B PART OF U30 } PartsbList .......................... 18 thru 23
] R100 A ] Photos
L Mot oo ey Ll o A o > | Main Board ...................... 8,10,31,33
B i L2 11 L7 1o 1 L1710 p S | 912
I | | | owersSupply ... ... :
— Ll e | e
4 ~J |3 | - ~pART |8l |
R100 ¢ | E’] 5.0v IOF‘RP? | |
1000 | s.ov [ 1000, | m Howard W. Sams & Co.
E) | ALT CIRCUIT USED IN REV B | 'm 4300 West 62nd Street, P.O. Box 7092, Indianapolis, Indiana 46206 U.S.A.
5.0V S.ov ' The listing of any avoilable replacement part herein dows not Reproduction or use, without express permission, of editarial or pictorial
_Jl _____________________________ D E constitute in any case a recommendation, warranty or guaranty by content, in any manner, is prohibited. Na patent licbility is assumed with
ﬂ Howard W. Sams & Co. as to the quality and suitability of such respect to the use of the information contained herein.
= C replacement part. The numbers of these parts have been compiled £ 1986 Howard W. Sams & Co.
from information furnished to Howard W. Sams & Co. by the 4300 West 62nd Sireet, P.O. Box 7092, Indianapolis, Indiana 46206 U.S.A_
manufacturers of the particular type of replacement port listed. Printed in U.S. of America. 86CC14985 DATE 10-86

41



b

A

>0

A R —
, & | , —
- 8 5 0 ) I} ! )
A 13 ;536 D1 — 0 - - » ] i il i } : ;
- A2 20 37 02 T~ A0 g 7 A i F b T p T
L a3 p— 3 ovzme (B3 - SR o O l n RP4 ch
DM74L N r - - P
\_P L i L - I A4 3 |
:““T baihoadt u7 3 D4 Mz 3 ¥ | y A0 3 o Va0 —i~ VHAO—I—WE?-——T— HAO —] ; 13 e vias —- VHAY e HA4 — — a0 —E] e a0 -
P ng L at3 —P P Pl M2 — !
i~ A4 ‘3}:D: P MHU 40~ D5 A13 g B721A3 I?; ROM2 \ h TAB ‘; i | ; | | L g — 00 - 1? “;_ -
I P 1 22 P _ - L, Al e 33 AS e | 33 P P
T2 i o iz Ui VLY 10| 7as2s7an [B viaar —b vaar — MAT — 19] 7aus257aN [E— vMAS — {1~ VMAS —m—cl— MAS a2 L Hs— 01 -f— 01 ——5 E— A2 -
P P L P 9 | TA13 —P g I 801802
prm 07~ Y- A1S5 — PLA ROM4 TAS 7] | 71 | p 2 -H— o P P .
DH74LSI2N 42 : 3 P u1s | pl V14 | — A3 IEN ¥ e [7 M-
PART OF US4 P a8 — VHA4 —L] L. craRon b2 —Ed 5 A6 —E P 33 | 4 o H L
10 13 46 B | MULTIPLEXER [— VA2 —- VHA2—|—wv———— MA2 — 8| MULTIPLEXER o VMAE —{1- VMAB —f5vW—r— HAS — — A4 —K 251913-01 fbe— 03 —1— 1 E— A4 -
- a5 —F& I Tag —] VMAS — J’—r —B Tat4 —E | H | p| R (B
5 2 9 20 ,‘,‘ ; | | | P I : — s L e o ”‘_D‘_Tﬂ be— A5 -
L. ] 68 3 L — . 33 A7 —td 33 e H
A7 7 g A0 vA14 - (92 3 P YHAT b VMA3 —Larn—— HA3 3 %—-VMM-—— ——vnm—ll—'w»—_—z[— MA? —] L AB »«—i— 7 D5 D5 5 E— a8 -
B yar1 — S - £ VHA L2 TA15 —E VMA Lo . z 4
p 7 3 2 2 — a7 —E&  ROoM1  |a— D8 ~H— D6 i— A7 -
T A8 34 P [ 2| H HA | 3 18 18 3
L g P g A2 31 5 1 5v 18 51 — A8 b H5— D7 07 & e A8 -
e B TA13 — 48 e g P £
A1Q P 5 tfg? P30 1P -2.5Y 5.0v P 5P TA14 — — A9 54 Ba A9 ~
= 2% [ 19 P 3 . 2
Al P 4 1AM 1= 0 A13 { £ Ao —E LI v 5 A10 -
n £ EE : 2
P 5 TMIS W 3] J3 3 741 508N — A11 .._..._..21; 57 =5 an— AT -
4+ A12 8 5,0V H PART OF UB P [
- a3 £ b E Tz —E —1% 3 — a1z -
i ] q g aec o 12 j P T rom 1 e a13 -
A4 % p> ] 6 L wux P8 T 76 78 e P %
K]
B~ A15 E 4 ) 7 g T T T e e e B 7T 14 2 30 3 3l =P %
3 E P NC e | il 5.0V 50V e
15 18 oy | @O2SMITCH 10 110 R 5.ov 2
Mz — (HE19). 1 o6,/64 128/84 i = LoraM | o R10B PIN 25 ! 5.0v |
7 ! 22 100 1000
RESET A L _ FEBIR p H . — e PAGE2 )
RESET = FEDIR RN HIRAM AEC — da
- I i et B o K I
p R105
aoR/wH (;—?? i ] " ' ?E iy l R | Ho7
40/ ToEE 1000
SENSE 48 ) EXRON 3 38 Tocs | | PART OF U3 1
< — BA 1 i 280 1/0 | S.0v | SR
M V. 34 . 5.0 H| PART OF UASSEPC *k I/'N y WEET
[ 148 ! . T %
e s 26 74732 i ALTERNATE CIRCUIT USED INREVE | @ 8] U27 TIMER - Tl
4 B e PART OF US | 74L508N | cris @ ST TTiTeT IR T bRl s
_H] 29 - PART OF UB CRIG I G
3 P1 4 ! T0 UN : 1°°K o Sl |
5.0V ] — =
P H Y h J J r‘tD"‘Flg-‘_ GCAST — | pIN 13 5 T0 UB | C92) poad c113 S.ov N
BAEC g 17 J 1 K ) ] 5 | 5 gl{N 2 | - 5u2 __l_ 100F T 4o 3 01T
1 H d - 4 EAGE 2 v S.0v S.0v
| I VD 1D B =D Sl B | v :..
—t H S.0v
DHA- ROM 38 A ? By A . | 74L508N 74L508N ! ¥—b-=-SEE ALT CIRCUIT
: : |
AEC 215 ‘L PART OF UE1 PART OF UG -
e [é] ' | o U3 mtl?r"wnrfl'&1 EN PART al-f u3o
ov 5.0V i BA 3 e PART OF U30 P
: raLSoaN on | }D‘s 8 | I\, N
74L508N PART OF UG 4 DMA - 15 ¢ . " L ) o~ B
PART OF US1 GAEC SEE ALT CIRGUIT : I ] u S e s TR |>° 16 |
e . I y ) , C]: s UE1 PIN 10 l i I 7_]_ w,:.F i
A p ; 70 U7 | ~pRT el |
1 ] I loF RP22 RS
______________ 1000 |
- | I | Y
7408 I
j PART OF U37 DM74LS14N 7408 NG
7 = SEE ALT CIRCUIT PART OF U1 PART OF U37 alH |
74L508N 74L508N h P N e sos ~_ I ceg s.ov I
PART OF UG1 PART OF UB1 e T ] HL T L J‘L># H i PART OF UASSEPC HO7406P HO74060
D H — RATR i P 2 1 8| 27 TikER T O Pl O 83 |
3 g P PL ™S BUSREG — Ra N !
T a 5L TE s T3] 4
TPART Tal . P L Msem w FESET—H- B2
IOF RP2 12 1 R20§ R21 BA —£4 3 e P [
10007, | 7 14 DM74Q7N 1] vk |
[l | A PART OF USO 5.0v 3 coo| s - |
o s.ov L recf ~ = NOT USED CI N |
' . s sov o B IN REV 6 sidos |
5.0¢ 1 1 2 o 10001 |
2 s 2 |
-—¢ ¥ 5.0V
’ ] ‘] g ) I
Ec= A ‘h ‘] h
c f s -
A PHOTOFACT STANDARD NOTATION SCHEMATIC
WAACE CIRCUITRACE
39 © Howard W. Sams & Co. 1986 4@ 41



DT Om@M<MIN

EM120 R/C + x : =
w5 i " P 7408 -
—&—coo COLO —H- COLO ~ 5 = Do — - 00 51 PART OF U30 = —

¢ EMI) 5 01— T 01 51 , QNE o7 1 7406
o b 3> 3 et {>& . 51— OATA —H- SRAIN ——> §  [-SRAIN---> N PART OF U37 (U29) DH74LS03N DH7407N
L& cout JLTER— COL1 —H COL1 & - 02— - D2 = B i ke 1 E (i PART OF USA PART OF U0
18 A R
EMIZ22 'gb" 03 — + 03 —551 5 I "R & | e - oATA —O—> 1 [-DATA----> R CNTY ; ——-De = ; = W H
o pl\ 6526 |p 6526 UR N CR7 Feg > A iy W Ep K10) L & s 1T 5 L | ‘ SRQIN -
& cow2 coL2 - coL2 & s 04— - 04 551 | _1ooo |, L r || emmarls 1 L K10 L e o
18 ‘ ur 2 U4 — — L ok - ok ---> L[| loF ReSs _l_ o FART(3! - 4 CR100+ CRS
EMI23 o5 05 — - 05 51 7406 cgo 4B f | 3900 L loF RP2¢ N & FART (2! l A3
cN pN c1m C1A2 PART OF U30 3 5.0V U - = sov | 10007, loF RP22 | 1000
g coL3 - 0oL & 37 08— 06 7 5.ov — AT § L-FW--—-> s - | 1000%, sV
I EMI24 b7 —4 - b7 O N y——4— CLK — P 38 'R Sov o o s
% eI\ 2 D D * & 3 b [ e(mf - EXTRES —QO\—> DRESET --> | : Sov :
& coLy —’———« COL4 —f— COL4 ~& k2 A0 A0 B PRI [4) I Fgra 6 7 4 |- TR Sov
)
EMI2S A1 At I @p1) CRB )
cNy p I ¥ | 1000 1' 2 + 28 7408 DH74LSO3N DH7407N
| % cos —— el cous - cos e a2 A2 ——fu U PART OF U37 (U29) PART OF US8 PART OF UBO
7 3 3% -
15 3 7406 5
EMI26 W Fae— A3 A3 PART OF U30 3 .
o p B c B sov s sP1 e e e _":[} e ! DATA
& cos N B A ez R/¥=3] L {>0 H e ~oFirls! O3 12y )
EMI27 p -4 > 8 & © cra 0F_RPSS | ® FART 5! 4 71 B PART (4]
o L 35 PR IMHz 1Tz e 5 T3 |SPART S, | 3s00%; loF RP22 3 w 10F RP23
¢ coL7 FLTeRl— COL7 - COL7 —; 1HHzA | OF_RR1 Lo == | 1000%, - | 10007,
20 H — . RGP R CRS - — _—
EMI28 i RESET—{- RESET . so | 1000], cNg
cui_ H() H . ! - —  EXTRES ————————— - DH7407N
& Rowo —«lnu:n} RONO—{1— RONO —] 15 TRG. NHT o |- 3 P Cov PART OF US?
P e H 5.0V — 4
EM129 b CTAT —— CTAZ 5.0V B g
oNS H) a3 23 i Pc2 —>  [{-RESET M f|> i ; EXTRES -
<&— ROW1 ILTER|— ROWT —H~— ROWT —7] 45~ ONT1 —— CNT2 ————5] H 8
11 PAZ — | BPART (B
EN130 g 5! 2 3 i & IR oF RR1g |
cng_ H(4) 3 i X5 PO —> | Gfo'o)a I
»——-1<0 ROW2 RON2 —— ROW2 51 -S-TFL“A'G' —H-FLABZ — 5] :I1 . _}c v 5.V | 1%,
w  EMI31 H-T00 —H-Top b s
o5 H(S) 8 < Qi s PE2 — E
ROW3 ROW3 —— ROW3 73] ; — VAT4 5 H E R S.0¢
] s H 3 Pa3 —)F SRQIN
EMIS2 % - VATS ————— P
»._,C<Né | powaes )y ’ \23\ PB4 — 0 DATA -
ROW4 —!——me ROW4 —H— ROW4 R DM74LS14N
8 T 14 20 L A PBS —> T PART OF UTE
& 3
m@ EM133 He 20 :‘s PBE —> H L
_s ROWS FILTER[— ROW5 —H— ROWS —&] .oV H X ] Dfﬁ 5
EMI34 % P N 17 P
o9 : H (8 18 s — — DM74LS14N 74L508N DH74LSO3IN
< Rovs ROWE —H{— RONE — - 5v sv 2 PART OF U16 PART OF U8 PART OF US8
S5mS 2mS —>
w EMI3S —-5Y —-3v 5.0V 1 P L H 6 H g
N ey
A 73 12 _H 8
_—c{é ROW7 RON7 —H1— ROW7 1 _ 12 n %
EMIT1 EM13 A DM74LS03N
N | CAPLK N4 3 t—>  f128s64—< DM74LS14N PART 0F US8
~€ — < SENSE —H | | [+~ coLO —fFiLven 14— ROWO —FILTER < N PART OFU16
25 Ig—ﬁapﬁg \Ll EMI12 1 EMI4 1 CNT2 —@— CNT1 —> T
: 4
™ 33008, | _ - coLt - Rows ———— " FART 3] ~{- eNT2 —> >k . DH7407M
N - -~ ROW4 ———oreeoe—— P — EMI13 2 EMIS 2 10F RPS: | 6 x PART OF UBO
<4 C e [ | 39003 R4d - SP1 —
q 3] emte - coL2 0 - Row2 —FuTer 0 — — [l 3300 5 Voul ~ L
cy 5.0 ¥ EMIT4 3 N EMis 3 N FLAGZ — sP2 —> x
.oV [ 40/80 _| \ 3L
- FILTER e < T T 7 DH74LS14N
24 8 FARTlel L—— A - coLs R |- Rows R 3] Her40868E L FLAGE—> PART 0F U16 -
loF RPES EMI1S 40 EMIG 40 sov U2 8 R? ATOpF T
| ) L v L ] = p —3 SEE_POMER 560 P p v
g - coL4 U Row4 —fr1Lven > Bl POTX — 10 IE TR : e I T0D —{{-CASS SENSE/P4 ——
6 P 6 P : 2 — l e 6 56
EMI17 0 0 [ coL7 —eki---t 1 —_— €1 Co0,, CRE 72 loF F
o s.ov | A : 13 001 2.2pF 2.7V 7.1., 14 AT0pF T -
I Ko Ifl 7T T 515 {ci08 ¥ & L=
Pl i 001 SEE_POWER R4
EMI1B 5.0y 2 S.ov ] coLe e =+ i
N D wits 5 % 3 T(.0018) SUPPLY CR13 s.ov | 100 -
K1 &l e, P Y ooty , 78 CASS WRT/P3
0 s E G (:731
i EHI1Y EMI1 5 1€ COL? —g-—r" I PART OF U30 T0pF T e
S e = et | : H L
EMN3? 3 : - cAss MTR/PS
. c109 13 12
% ILTER ASTR - /e COLE €3 i; .001 - ass CR
N . 1.5 $6.8
__.g p— g 7L 14 .o01® ‘gi‘{_c, 470
X ———FILTER - i
= i 5. - .5V
L b 9.0V

A PHOTCFACT STANDARD NOTATION SCHEMATIC

"RCR CIRCUITRACE!

© Howard W. Sams & Co 1988



=0

4 i o 2
f T e !
——— . EMI1,EMI2} :
00 ] P a0 g EMI9 THRU EH]H,'_””T”“_'.
DM74LS03N DH7407N b : Do —& 202 7p9 00— L 00— LA, | 47pF ;
PART OF USA PART OF UBO [ — B G - 3 2 i4 30 17 3 H 3 '
Qg ] P 21 P B P - !
- - o —& 01 D -z 5 A m —z E— o
— ~ H— a2 — jmm e '
L_:D § 5 s ' SRAIN — - H 2 —% 2 m2 W2 3 = A2 2 —3 7 D2 EM1S THRD EM13S! :
7 e e 03 2 f a3 7l 7aswrec |8 3 74L5244pC |1 T L ;
1 CR100% CRS BS02A0 03 —& 202 73 w3 —] 7808 B a3 3 P b3 ' | ;
= 7 T4 P ] ] g KE] T ) EM140, EM1421 :
| © PART 21 R3 M 5 T A p u12 2 0(12) P u13 H e EM1Gq ! 100PF '
IoF P28, 1000 us  |[p D4 — 51 2 204 W4 —5{ U0 (S A4 4 —5 5 D4 - V¥
- | 10003, o 05 5 s a5 Al waten (12 3 BUFFER [} S, S
- == 5.0V HICRO p ps T4 s D5 205 -5 MICRO N AS - D5 — Ha D5 el ¥
] Ao M ocesw |13 0 06 —o 1202 e 6 o TOCESORTP ] D6 P D6 EM139, :
£ = | P 7 7 o 10 3 1 6 ,‘ I :'
. ET 14 5(1 R i
R 07 —& Yoo W7 ——— 17 3 7 A7 S — S 07 :270pF$. E
H 15 1 )
DH74LSO3N DH7407N i o L o] Lo
PART OF US8 PART OF UGO %A 5 49 E " e RESET —g1 b % Y% .
0 P TP TTEa2 P S5 A9 T 78T INTERNAL CIRCUIT FOR EMI'S
laD H H T P 17 Ao 5.0¢ I = TRE —g P 5.0 l
DATA — —= e A1Q0 — 4
Js— 5 9 o 3 P an1 1HHzA R10 40 c
12 -l 18 33007 & 29 P a1t - an ¢ P ETAz
i ML 7] s st ; M2 - T b ) 3 P
i loF RP2 — b ot (5— A12 —1- A9 5 e CTAT
5.0v f e H 35 M3 5.0V P ) p H E
- —_— —4 R34 =— A13 —H- AB 88563 )
30 P Av4 ] 10§ 3 ) 74L500PC ! e
] DH7407N — HIRAM —] o P a4 PART OF U31 pu74Ls03eN e 5T —
7 T PART OF US7 - 5 a1s — " : P s
— CHAREN —1 A 2‘3 4 53 e— AIS —9-A10 j 5 p U3 5 T702 —
o1 N [ PRTES bt H A A P r757
[ L~ o RES pard -5V IS:EEI 7 €15 DECODER |£— 17
7 P . <4 p 2
| BPART[6 5 H E = NC T0CS —& s NC
T L e z y = ey | : ;
w @1 T | -2mS 5 27 g~ NC == 1MHz —y—F4 e
1 REF 4700 7406 |
5.0v I 1 P H ' 8 16
. 3 - PH1 N o= NC PART OF U37 : J_
HO12)6 el -
LA 260 1o i
L3 M~ 2 N 5.0 Z i L {>¢ H Gt J 5.0V 5.0 {I { !
- ] H . Pl
oy 5 25 HT/PS i }
- L CASS _ | -
DATA —8 37 WRT/P3 ¢ Tocs
e craop e e e e e{ 1hHz —
SENS 74LS00PC
PART OF U31 74LS00PC
¥ — H PART OF U31
- 7 3 ) 22 i :Dc L L
DH74LSO3N ‘,‘ (12D R8 3 2 5 12 D H
PART OF USB 74LS08N DH7407N Y 2 laaoo 2L T3 & n
a2 PART OF UB PART OF US7 ¢ l
! 9 1 —{- FLAET —e * A £ -
] ] T Gl | p " p p 5.0V 4 4 v1 GAEC
B FART 4] ¥ A/NA —he ﬂnj‘iA-v—-——-|> €
L loF_RPS H ¢ ;] : c use
DH74LS03H | 3900 il e ; N —imHzA—E] g
PART OF USA - : DH7407N : FLIP/FLOP
FB1 | PART OF UGO H 3
! - ent1 e i :
. 3 5.0V ! -~ ) )
— DH7407N 2 5 D—‘; ------- RAT—d—p/W
PART OF UGO 1 suiilh
c & PART [Z
b I S SOFEE o i IS a1 |1 5.0V
5 >— H 5 ' I'®P1) 3 | €
DH74LS14N 45 ALT CIRCUIT FOUND IN REV 6 { | 1000,
PART OF 16 o7s ) £ ; — =
470pF T FB3 ] : 3
i
~<[>o——”—-—-——100 CASS SENSE/P4 E ' 5.0V
5 6 B \ l J P,
c72 | PART 21 ' * N §
’1 T4 4709 T W o | Fe2
1
M . T A1
R4 FB4 .
B0 100
- CASS WRT/P3 o N (\5%?
s SEE ALT CIRCUIT
7408 _l_ TIP23A ’ b€
PART OF U30 47$; QI CASSETTE SWITCH 00 (N2 x| WMPINE SEE PINOUTS, TERMINAL
€3 GUIDES AND SCHEMATIC
|- CASS MTR/PS _—% —l So— NOTES ON PAGES 14, 27,34
& b ¢ 2
g ) § ] 2
I ] i ]
9.0V ¥ 2 .‘l L lh "] E
b v ¢
COMMODORE

MODEL C128



D¢ = 7 7 T n > T z > D
- ] [ 1 T T T ] J—
T P8 0§ 8§ § ] iy
VMA =X 1 f ¥ in f e . e — - > VMA
T T pi
00 | | | | ] ] ] ) Ll
D1 D2 D3 D4 D5 D6 D? ! !
2lp 14
2(P 14 P P p
1o : 2leral T | a0 —% F>— 5A0 VHMAD —mg — 5A0
P P
] A1 p 21p 14 —‘I ) Al € 5 SA1 VHA1 iy g SA1
] ! ae a1 r2 —F& o sa2 vnaz —& s— sA2
HA2 L 5lp 14 Il rarus |} 7| sn74aLs37aN
] 3 B —f e A3 vMA3 —F 5 SA3
HA3 5 Bl uss [} H
] : M —E 5 SA4 VMA4 —E o M
HA4 X 8| TRANSCETVER | ]
) . B MNATEP | MNAIGP | MNATGAP | MNATEAP | HNAIGAP | MNAIGAP | HNATGAP | MNAIG4P | s —E o SAS vMAS — & HE— SAS
] e 01 use u3s U40 U4y u42 u43 U44 u4s [ﬁ] w6 —F& e 506 vas —] g SA6
] 13 RAH RAM RAM RAM RAM RAM RAHM RAM 5.0 A7 ; "1?—8—‘ SA7 VA7 _1% S SA7
£ HA? -
b
Ne —2] 1 5 20 L [ 20 L}
TIH T8[P TP 11[P
P 5.0¢ S.0v
4
P b, S
74F32 3 P
PART OF U3
P R28
10 P P — —
o “:D 5 T DMA REC I AEC
g | | ) |
DHE €A5 A
et , ) I
ML 0 — f
T e i e T
DWE TAS p p A0 A1 A2 A3 A4 A5 AB A7 NC
D NS N N T~ A8 1 [T A8 S S TR A AN DU A B
T . TAg g 1192 A9 e |10 8 K 3 T2 ';
A5 | rar0 —P| P~ a0 RPE| 10K3 10K3 10K 10K3 10K3 10KE 10KE 10KF 10KS
b 13| 74is244pC |2 |4 x S !
R1 D1 D2 D3 D4 DS D6 07 - TAT1 —F B Al SN\ SRR N U A —
&6 p us2 P
{ - TA12 = B a2
HE e ”l . [ -—-TA13-—1—§- BUFFER g——- A13 s
L hao P 2(p 14 7 16 _ R
3 281 olp 14 1 - TA14 5 5 Al4 e
H— na1 4 ! AB A3 A0 AI1 A2 A13 Al4 AI5 NG
! 2218l - Ta1s —& e
T hA2 ; 2lp 14 e |72~ —41“‘“*5"'5'7}"8 ~g” T0|™
70 0]
T MA3 12 o w RP1O| 1oks 10k$ 10k3 10kK$ 10K$ 10K3 10K 10K5 10K5 |
) H— A4 e by T[R9 i SN GHNND G N S— :
i 1| MNATE4P | MNAIE4P | MNATEAP | MNATGAP | MNATE4P | MNAIB4P | MNATEP | MNAIG4P |5 S | UG AU U A -
— HAS
8 u4e U47 u4e u4g uso us1 us2 us3
T HAB T3 5.0V 5.0V
L RAM RAH RAM RAM RAM RAM RAM
T M g * I B B B
Ne —&- %1 n— DWA HAD MA1 HMA2 MA3 MA4 MAS MAB MA7
y. y. f: 3%33 e - - - g ' - | e
] ) P = RPG | 100031000210003100031000310003100031000% | "78 13300 £3300 £ 3900 3 3300
] 74F32 3 5.0V 11 ‘ ° ‘ . X y I
PART OF US - GAME | p | A S
d H R;BO H - EXROM Bj f | f | 1
’f,_;:r) & 5 Sov 280 170 BUSREG CHAREN HIRAM LORAM
73
= =g~ 5= —§ — & — | e 1
SEE PINOUTS, TERMINAL PART OF| o boano ) | PRt o 10 S 11 "
GUIDES AND SCHEMATIC 1 | (33008 3300 33003 33003 3300 |
NOTES ON PAGES 14, 27, 34 L . -
TCCAS0  GCAS
| I y 5.0V 5.0V
E ¢ + + 'h
[« i 5> C

38

A PHOTOFACT STANDARD NOTATION SCHEMATIC

YUAGR CIRCUITRACE'

© Howard W. Sams & Co. 1986

810D

29
©=
lw]
m=
- O
(w]
go
S m



. ' > D
R 4 3 J j‘ A0 — &
i ) J S S,
N U j ] | ‘ 1
VMA < — — : o
o 7] L] RSN S S
T 1 T ik ’7 J2 FB13 g
i po —E RF OUT
VAt4 —L 4 sa0 —F e po — L~ 5A0 —F ! Hi ] 8
2 B vMAB s H S — D —f RF MODULATOR Qe v
d - — P - - P
vAs — SA1 —5 6 O SM 3 L pp —P S 2 D
L P P e GA P 5 3 E
VAIS —¢ p — SA2 — | | — 03 —E esesrsc | : 0
P4LS2S7APC YA YMA7 p 390059-01 P P M2128-20 D 4 48 5.0V CNB
Va7 —g — 543 —5 R — SA3 —g P un c63 c120] €94 cow Q8
uze 5l uie |} HEE — D4 —% 100 o= ouT A
i L — SAM ] g 04 ] M P QopF) L I I CNE N
O MULTIPLEXER F5— Ne p| CHARACTER |p | p| CoLOR T 05 —5 vIc f v v SYNCRLUM S
11 — SAS "“"“_3 "_“15 D5 — SAS "’_'3 RAM L 56 _-.2- c21 ouT f E
4 - | ss —2] " B s ] - 5a8 —E] : 2% 5.0V CHROMA QN8 €
— RAS P 2 6 2 L o7 —2P] ! - L
12 L—' SA7 —F] 2-"‘ pD? - b SA7 ——l:‘ 4; c117 uT & 0
T3 i 17 | pg —P ‘[ N8 R
p P P 6 .01 AUDIO N
16 8 TV —x5 12 TAB 23 - be —F ¥ out %
e IP ] 3 CN8
T 1 frr_) 15’? TA9 2’;’ ;4 TAg 22 l— D10 42 24 5.0V MS AUDIO _.__._.)5
TA10 — 5 R48 e
| o E 7 I o1 —4] W o -3v Ras v —3
TAI —g1 v P [11
J 18 5.0 Tag —F] 7
5 € ~l ‘] zolp 2T[A [ 24 A a9 NC NC NC € E Z S
T FRROR ™ o/ Lxsluslu ] 1
i ' ' CURBIRE R A0 5 % 8 8 ) 7408
_— > 19 TATT —F] v2 15 ’;‘2 o PART OF U29
—— TOLORAH i b 14.31 1B'E= c62 FB18
VMAQ 5 ’ nﬁz ] P 15 [10pF "— {>¢ g % cEgEK‘%“_Fé_ 2
¥ 207 A1 —5] e B evor ¥
ENC .J, { { { P 4pl —40pFI
T T T ViAZ —5 v uze L2 RO
4 W 2
' PART OF U8 i T 128/84 ' VHAS —zE] Bl cLock 1000
! J7 35 7
e MUX ! Lomsd 2 . 5.0V , =1
Ji 9 __D 5 CAPLK - p p VMA4 36 Ji 2 c118 c93] - =
EC e —_— .01 AT 17 -
g A T SENSE 2| a4 |9 VA5 —1 e 3 T con] ﬂj‘f 41?5
: ALT CIRCUIT USED IN REV & b ¥ 9 J JU
— -2v
: e 7406 PART OF 1p HUX 57 P e 1WORTTLTET® & L | -
— B
— VATS s PART OF U289 (U37) B oyss (Y0 l e AEC —E i NC NC NC
H 4—-VMA5-~'1 T 3 1MHzA /’ L KT \]
. S.ov FLIP/FLOP |, KO —sg P =
i 3 g Pl o p o 7 £ Ne pr——T M= RAS
P ; Y13 L 12 P i1 ] R K1 _z%q ; g /'
! 5| 7asas7a — via7 —+ 4 o e TR -2P52v o L 5~ BA - -
| N —- —28] P | P
W ] N 1 & S | * =
5.0V 9 — § -
B EHU.TIPLEXER 5 cov b P 2z - M —E P b1 —|
H T ' T4 e 1tz —] 25\ — a2 —H Lo 2 —]
102 YAB o= s.ov t {OATE —o 18 -2 p p
i1 i3 P 22 P vag —F — A3 —51 8581 - D3 —
i 12 b VIE b 38 g B R6
! T4 13 B vz —} av e ag —E  us B pg —] 47
; ' HD7408P o RS ——E 3 .2mS I 23 25845
: i g 1 PART OF UG3 1 20 _g_s.__l —_ay 55| SID 55~ D5 —] Q2 AUDIO OUTPUT
' I {! P
; 1 15 - 4v 25C1815Y A— POTX —5
! -
i1 5.0¥ J J H . v H L. 1 . 245 DM7407N Q6 CLOCK AMP e
i < ¢ ; VATE ¢ >e—its j VA4 ) b oant Bdam i — POTY —5 cas,|
l : N oAt U 1) e - P 10;‘F "
X ] L 7ATS **’Tg‘—D‘* bs VA1S —%- ~_ e Y — R~
i k] i P 3 Lo -~ RESET —&
ML Sommsa—O Rl013 e | e —F > cB4l
S I @R47) — 1Mz | 220pF T
Pt ory F DH7407N 100 To6 —5 | — s
ORRI 1000310003 L - g H
®P1) | 1 PART OF UBO 1.9V H
L _1_| j o 4?(:83 1
SEE PINOUTS, TERMINAL - {>_ 1!’0 ¢ . OpF H
GUIDES AND SCHEMATIC E3] [ s
NOTES ON PAGES 14, 27,34 5.0v 2%412%]
w
MUX b b j . 5.0V 11.8V JEN
¥ LY . b, >  — L E
€ cobi = 'h ] ﬂ H o > ¢
" i

A PHOTOFACT STAMDARD NOTATION SCHEMATIC

NN CIRCUITRACE"

4 © Howard W. Sams & Co 1586 37

8210 13A0ON
JHOQOWWOD



oy
Do >
21
3 - D1 ;0
D« ;
& i ho HC14068 h y . 2
u20 4 . 3
M€ P P a0 —2P P DAO — ; P — oa0 — o5 >
\ — 3 B P
— D8 i l 7 - : -l o A0 —{ i~ po4 —5 e — DAl — D4 >
3 ' 0o d DA1 P p 13 17
"""" B 5 — Db0 —3 P om —  H— pos —E] P N
[13 P 01—l P DAz —}| P 13 DA 3 T5— DA2 DS 2
SAc N TSN | ¢ 7 55 | pp1 —E b M |
™ . ’ p2 —c 55— DA3 — p 17 PAZ oS 13| ee1a16-12E— oAz — i
5 B vz |3 — DD2 —j& meerar6-12|E— pa3 —  U— o7 —E - > {
Pl % dP b3 03—t o M (L e P ; : g
- D10 —e—¢ ! g "f; vieo |3 a5 — 7| o3 g DA4 — ; o ; oas " ” i
; D4 Eil (4
§ 14 lconTRoLLER| 3! Tl paw [P pas — - P o e
Pt oo (P p3 D5 —5 52— DAS : L4 5 N
W D11~y 5 10 1:; P" a7 _L L 18 E— DAG — ?_0_ DA7 —] o 3
- K 06 —77 1393 DA P pa7 — g e (
7 14 D7 ___13 7 Dbo ] 10 7L
l, Ne —P P ooy 5.av TA12 }K
T -~ 1 i o * TA13 —
NC —*—12 38 b2 5 4 7J
: * TA14 >
H— po3 g ) H
22 38 ¢
L D4 TAIS —
F
5.0 - 53’9 . SAO >
prnm)* e, P oos !
'”JI““J L ~ ¥ bos SEE PINOUTS, TERMINAL SA1 7X
007 GUIDES AND SCHEMATIC A2 }H
NOTES ON PAGES 14, 27, 34 a3 3
v
l J SA4 >
] SAS %U
EMI44 10 >
RED EHT4S R SAB %
L e, 8 >
? 55— RED — 18 J GRN A SA? >
] L eV noT ey
o 4 11.5 J ] BLUE S EN CcLocK [
DOT (Y} c ROHL
CLOCK BLUE —¢ e [14 J ) j INTEN x . __?1
745244PC || N1 o g ;
M u24 5 J ] ] ] VSYNC Wd 5 N RO —-—éa
) * £ 1/01 >
c " g
VSNCTT] o P IDDBD HSY po—— :X—mﬂr‘)a ¢ e
HSYNC —g 5 T Sa DM74LS32N DH7407NH Q1 VIDEQ AMP—HONOCHROME—y 57 0 1702 %
IS me:?;Lﬁ 4 PART OF US4 PART OF US7 | ——3 R o i
17 E R26 . ! 13
13 7 N 6 I o S oy 1Y 3 ERON —,
| T 3D Ca ;
- 3 8 13| L ﬁ - Il . :
20 ol ) ] R18¢ 8
"] il 1[E:![] o %l BA —
DM74 47 v c 12
5.0y 5-0Y 2] PART o . e m_%b
20p5 & -
S Jov g < ~ I 120 - )4
T T R/ >
DH7407N 25C945 ifgg %
DM7407N 925553.35’ - PART OF US?7 Q4 SYNC AMP 1 i~ s
—ov PART OF US?7 . I \
i kil /’27[‘- D—‘f 2 \”Q RESET -—7‘;
| . 3 \
: 3 V) 5 7 ;
7406 $ ey .———-gz
T oOF U2
PART OF U29 PAR ‘ ¢
; s —
s w
5 ‘D’-‘f 3 — gég‘» ] :
R14% 0T e
330 . )
] —,
. ]
3
5.0V
; p
p.]
] L]
ENC 5 —
Ec h

36

EACH CIRCUITRACE

®© Howard W. Sams & Co.

1986

A PHOTOFACT STANDARD NOTATICN SCHEMATIC

NCT ZO—WIEZP VXM

8100

23
o=
.=
~ o
e B
20
S



ID'L?.T ; ; '; ; + E : HELP ESC ALT
) sl il il ™ el callo aflaza ™ sl s
Tt &3 &3 iy &1 &1 a1 i3 &1 &3 1 95

B AR R DD R D A R R h
RETURN L R Y i P @ g 8 + g
e vl sl wselllans b o sl sl e el sy
WSS TP T T T D T O T S B & ley Jpy Jgay J Ay
BEREEREEREENEEEEE SN
CReR )
—= A 2] 6 J L ] CTRL - - .
e e, @l bl aleen euoan wfen e b =y ol
1 4§y gy J gy gy QY Jogp Jogy Jogy gy o379
BERREREEREREREEREEREER R EEREE
" : ¢ s s - Hore g mw | e !
. sl saslm walls aselles [ . el o P o
Lyv o Jogy Joay Joey Jopp Mgy Joay o )ogy J i1 gy gy o
oo B L1 L] [ 13
2 > R- l
f1 4 c B M . SHIFT SPACE 2 ENTER
[ "9 b wadle sl s el e =™
| Tt ) g7 IS N J 37 137 J ¥ J 3y J 3T L ¥y )37 9
| ] o ] ‘ BEREENE N
1'::14 s F H K .E - 0=3 4 5 B
snlleon sl bl el s sl sl el o callen saaflin
vy J gy Joy gy gy Mgy ) og% gy gy lgy At e
oo HREREEREREREERENE
6 f —
5 E T u 0 [ | ? 9
pIU g gy gov Jpr Jgr Jar Jor Jr Jlr Jar e
y B B 0 B o 4
CRSR
{ Srl!-I-FT X v N < 3 ssr%'; 1 3 Sc:gLL
el [ el et e snilbme e e o cealfs sl el
S 0 D N D T S N i v WA & iy J gy gy o
B B L ] :
CN5 13 CNS /L19 20 CNS \2‘:} CNS

NS
>~ KEY
2

CN5 /18 CNS

17 CN3 /18 CNS /215 CNS 7~ 14 CNS

c2
2200F T

~22] CNS )\23|

cal
2200FT

RESTORE

i

40/80 DISPLAY
SWITCH
AR

CAPS LOCK
CNS SWITCH
R

cal

220pF T,

CNS
>—— NC
4

KEYBOARD

6

A PHOTOFACT STANDARD NOTATION SCHEMATIC

ARG CIRCUITRACE"

© Howard W. Sams & Co. 1986

o
P-4
o

c22
(CB)

25C460
Q4@3

i

% Nominal value

LB
€20 @ c24

i OGpF 150pF

4
R25
68-150

R22 N
AUDIO (14 10pF X
IN yso0 0P 8200
8 ol
RIGS R1SS
°°"’ZI 5600
c11]
SEpF 7]
jad R13 ¥
047 T 1000
5.0V
25C458 R2
D2 @2 @n 100
LUMI ¢p1) LUMI
IN 1N4148 ouT
Oy 0
2 el 6 COMP ¢
b ouT 3%
1000 R R17
RS 5 (R7)
270 6800
c4
L RS
.
L1 S0pF RI1 55%
a2 .C3 250458 a2 &
COLoR o € al @) wa COLOR
ouT
?PF § c2t /?)
‘e 93RIO) cc3>l ™ Rizg
1000 3300356007 'SOPFT 150
¥
D1
(D)
1N4148
5.0V
SH1 250460
L 03 (4)
L4 L
" as  an °‘5 L9 © s
: o (L8) oy
o ! Jiif= )
H l . 15 hes D4 O
w :: 2 FI v = N :
(i8] P
L3
v R233
‘ 2 c1g]
L= 1207 ©2L roa
R20% R27%
4700527005 <
5.0V
w !—‘_4—! w
5.0V
L8
aw
(11

Gl

! c13j_ c14J_ c25_l|_ 7l
L0227 L022T.022T (C12)F
ND T T 20pF

wo
1
d

2

RCE

c23|
3FT 47pFT

SEE PINOUTS,

5 1t VWA
12 R24s A2
0 180
L7
2’ tion ¥ ¥
c21

TERMINAL

GUIDES AND SCHEMATIC

A PHOTOFACT STANDARD NOTATION SCHEMATIC

WITH Cmcuﬂuacr“

© Howard W.

Sams & Co.

1986

8210 73d0W
JHOAOWWOD

RF MODULATOR



34

SCHEMATIC NOTES

—#— Circuitry not used in some versions
~-= Circuitry used in some versions

(=]

See parts list

= Ground

Voltages measured with digital meter.

Waveforms and voltages are taken from ground, unless
noted otherwise.

NOTE: Logic probe readings and waveforms taken with
computer turned on in C128 mode, 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 7.5cm
width with DC reference voltage given at the bottom line
of each waveform.

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

Supply voltage maintained as shown at input.

Controls adjusted for normal operation.

Terminal identification may not be found on unit.

Capacitors are 50 voits or less, 5% unless noted.

Electrolytic capacitors are 50 volts or less, 20% unless
noted.

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

Value in ( ) used in some versions.

Measurements taken with switching as shown, unless
noted.

Logic Probe Display

L=Low
H=High
P = Pulse

*=Open (No Lights On)

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

(2) Probe indicates P when keys 1,3,5,7,9, +, £,
HELP, ESC, ALT, INST/DEL are pressed.

(3) Probe indicates P when keys W, R, Y, |, P, *, —
RETURN and numeric keypad keys 8, +, 0 are press-
ad

(4) Probe indicates P when keys A, D, G, J, L, ;, CON-

TROL, CSR and numeric keypad keys 5, —, . are

pressed.

Probe indicates P when keys 2, 4, 6, 8,0, —,

CLR/HOME, TAB, LINE FEED, ! are pressed.

(6) Probe indicates P when keys Z, C, B, M, Fi, ., R,
SHIFT, SPACE, | and numeric keypad keys 2 and
ENTER are pressed.

(7) Probe indicates P when keys S, F, H, K, F3, :, =,
— and numeric keypad keys 4 and 6 are pressed.

(8) Probe indicates P when keys Q, E, T, U, O, F5, @, t
— and numeric keypad keys 7 and 9 are pressed.

(9) Probe indicates P when Keys X, V. N,/ LSHIFT,
RUN/STOP, NO SCROLL, CSR and numeric keypad
keys 1 and 3 are pressed.

Cs

7
L %

3

(10) Probe indicates L in C64 mode.

) Probe indicates L in 80 column mode.
12) Probe indicates P in CP/M mode.
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ub4

u3o

u63

u3s

u9

ui4

u4

Uso

u34

COMMODORE
MODEL C128

uz
U1

us3
u33
U3z

U6

us?

ust

ua7

uta

u4e

uas

u49

uie

uso

UNI

INDICATE PIN 1

ARROWS ON IC s
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15.

16.

17.

32

SAFETY PRECAUTIONS

Use an isolation transformer for servicing.
Maintain AC line voltage at rated input.

Remove AC power from the computer before servicing or installing electrostatically sensitive devices. Examples of
typical ES devices are integrated circuits and semiconductor "chip” components.

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.

Use a grounded-tip, low voltage soldering iron.

Use an isolation {times 10) probe on scope.

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

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

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.

Periodically examine the AC power cord for damaged or cracked insulation.
The computer cabinet is equipped with vents to prevent heat build-up. Never block, cover, or abstruct these vents.

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.

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

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

Do not allow anything to rest on AC power cord.

Unplug AC power cord from outlet before cleaning computer.

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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VIDEO
GENERATION

AUDIO
GENERATION

SERIAL

PORT

CONTROL

PORTS

USER
PORT

EXPANSION

PORT

MEMORY
(RAM)

MEMORY
(ROM)

:

S—

U

CONTROL

PROCESSING

CENTRAL
PROCESSINE
UNIT
8502

CENTRAL

PROCESSING

UNIT

80

LLATCH

INTERFACE

MW>rDO<EXO

BLOCK DIAGRAM

30

AUXILLARY

INPUTS

70 PROVIDE POWER FOR ALL ACTIVE COMPONENTS

TO ALL CLOCKING FUNCTIONS

SYSTEM
TIMING

POWER

SUPPLY

C1
C2
C3
C4
C5
Cé
C7
Cs
C9
C10
C11
Ci2
Ci3
Ci4
C15
C16
Ci7
cis
C19
C20
C23
C22
C23
C24
C25
C26
Cc27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
Casa
C45
C46
C47
C48
C49
C50
C51
C52
C53
C54
C55
C56
C57
C58
C60
Cé1
C62
C63
Cé64
C65
C66
C67
C68
C70
C71
C72
C73
C74
C75
C76

*Located on bottom of board.

0-25
P-14
K=19
E-2
G=-17
K=20
1-25
P-19
M=-11
N=23
M=16
0-23
N=23
M-9
0-9
M=-19
M=14
0-11
0=-13
G-12
1-13
-7
-9
E-8
1-8
M-12
H=17
D=12
G=12
D=3
P=-21
=1
1=3
1-4
F=4
F=3
P-18
0-2
0-2
0-3
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L
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POWER SUPPLY BOARD
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POWER SUPPLY BOARD
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LOGIC CHART (Continued)

PIN IC 9 IC IC IC iC
NO. U57 U58 U60 U61 U622 U63
] P H P H H L
2 P L L P P H
3 L H H P P H
4 L L H P P L
5 P L H H P P
6 P H H P P L
7 L L L L P L
8 L H H P P H
9 P L H P P L
10 H H P H L L
11 H H P H P H
12 L L P H P L
13 L L P H P H
14 H H H H P H
15 P
16 P
17 P
18 P
19 H
20 H
LINE DEFINITIONS
AOTHRUAt6E ... ... ... ... ... ... Address Lines 0 Thru 16 FLAG1,FLAG2 ... ... ... Data Transfer Controls 1and 2
AEC.. ... ... ... Address Enable Control FROMT ... .. .......... ... Function ROM 1 Select
ATN Attention FSDIR............ ... Fast Serial Direction, Disk Interface
AUDIOOUT ... ... ... ... .. .. ........ Audio Output GAME . ....... ... ... Game ROM Enable
BA. . Bus Available GWE ... ... ... ... ... .. Graphics Write Enable, Color RAM
BUSREQ ...... ... ... . .. . ... ... Bus Request wotloz. ... Inputs/Output Selects 1and 2
CAPLKSENSE..................... Capital Lock Sensor IOACC . ... ... Input/Output Access
CAS ... .. Column Address Strobe I0CS ......... Input/Output Chip Select, External Decoder
CASSMRTIPS . ................. Cassette Motor Control IRQ ... . Interrupt Request
CASSSENSE/PA .. ... ... ... ... ... Cassette Sense LB Light Pen Input
CHAREN ... ... ... ... ... ... ... Character ROM Enable MAO THRU MA11 ... ... Multiplexed Address Bits 0 Thru 11
CHAROM ... ... ............. Character ROM Chip Select MUX ... Address Multiplex Control
CHROMA ... ... .. ... ... ... .. .. .. ..... Color Signal NMIE. .o Non-Maskable Interrupt
CIA1,CIA2 .Complex Interface Adapter Select Lines 1 and 2 PA2 . Parallel Port A, Bit 2
CLK Clock PBOTHRUPB7 ... ... .. .. ... Parallel Port B, Bits 0 Thru 7
CLOCK .. Clock PHIIN ... .. Presystem Ciock Input, Earily Write Translation
CLRBNK ........... ... ... ..... Color RAM Bank Select POTX. ... Game Paddle Control
CNT1,CNT2 ... ... .. Count Input, Internal Timer Reference POTY . . Game Paddle Control
COLOTHRU COL7 . .Keyboard Input Data, Columns 0 Thru 7 RIW Read/Write
COLORAMI . ................. .. .. Color RAM Chip Select RAS ... ... Row Address Strobe
CS8563 . ... ... ... Chip Select 8563 RESET ............... Reset, Initializes Internal Registers
DOTHRUDI1 . ... .. ... ... ... .. ... Data, Bits 0 Thru 11 ROMi1THRUROMA4 . ... . ... ... ... ROM Selects 1 Thru 4
DAOTHRUDA?7. ...... ... ... Display Address Bits 0 Thru 7 ROMH ....... ... Expansion ROM Chip Select, High Status
DDOTHRUDD? . ............ ... Display Data BitsQ Thru 7 ROML........... Expansion ROM Chip Select, Low Status
DMA ... ... .. Direct Memory Access ROWO THRU ROW7 .. .Keyboard Input Data, Rows 0 Thru 7
DOT Dot Clock SID ................. Sound Interface Device Chip Select
DRESET ... ... ... . ... . ... ... ... Dynamic RAM Reset TA12THRUTAYS . ... ... ... Translated Address Outputs
DWE ... ... ... .. .. ..., Dynamic RAM Write Enable VIC ... Video Interface Chip Select
EN Enable VMAQO THRU VMAT7 . .VIC Multiplexed Address Bits 0 Thru 7
EXROM . ... ... . ... .. ... External ROM Enable 280010 ........ Z80 Input Requesting Input/Output Access
EXTAUDIO ... .. ... ... .. ........... External Audio Input ZDOTHRUZD? ... . ... . ... ... ... 780 DataBits O Thru 7
EXTRES . ... ... . . . . . External Reset 128/64 ... .. ... ........... C128 or C64 Operating Modes
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LOGIC CHART (Continued)

PIN IC PIN IC PIN IC PIN IC PIN IC IC IC IC Ic Ic
NO. U34 NO. U34 NO. U35 NO. U35 NO. U37 U38 U39 U40 U41 U42
1 H 21 P 1 H 21 P 1L *  x x % x
2 P 22 P 2 P 22 P 2 H P P P P P
3 P 23 P 3 P 235 p 3 H P P P P p
4 P 22 p 4 P 22 p 4 . P P P P P
5 P 25 P 5 P 25 P 5 P P P P P P
6 P 2 P 6 P 2 P 6 L P P P P P
7 P 21 H 7 P 21 H 7 L P P P P P
8 P 28 H 8 P 28 H 8 L H H H H H
9 P 9 P 9 H P P P P P
0 P 10 P W H P P P P P
11 P 1N P M L p P P P p
12 P 12 P 2 L P P P p P
13 P 13 P 3 H P P P P P
14 L 14 L 4 H P P P P P
15 P 15 P 15 P P P P P
6 P % P 16 L L L L L
17 P 17 P 17

18 P 18 P 18

19 P 19 P 19

20 L 20 L 20

PIN IC IC IC iC ic IC IcIc IC -1IC IC Ic Ic IC

NO.  U43 U44 U45 U46 U47 U48 U49 US0 US1 US2 US3 US4 US55 U56
'I #* # *¥ * * #* #* #* * % ® L H H
2 P P P P P P P P P P P L P L
3 p p P P P P P P P P P L P P
4 P P P P P P P P P P P P P H
5 P P P P P P P P P P P L P L
6 P P P P P P P P P P P P P H
7 P P P P P P P P P P P L P L
8 H H H H H H H H H H H L P P
9 P P P P P P P P P P P L P P
0w P P P P P P P P P P P L L P
M P P P P P P PP P P P P P P

12 P P P P P P P P P P P P P P
13 P p P P P P P P P P P P P H

“ P P P P P P P P P P P H P H
15 P P P H H H H H H H H P

16 L L L L L L L L L L L P

17

18 b

19 p

20 H

GENERAL OPERATING INSTRUCTIONS

POWER UP

When the Computer is turned On, it will come up in C128
mode ready to program in Commodore Basic. See "Cas-
sette Operation” and "Disk Operation” sections for instruc-
tions on loading and saving programs. To bring the Com-
puter up in C64 mode, hold the key down when turning
the Computer On. If Computer is On, it can be switched
from C128 mode to C64 mode by typing GO 64 and then
press the RETURN key. When Computer responds "ARE
YOU SURE?”, type Y and press the RETURN key. Torun a
Basic program after it is loaded, type RUN and press the
RETURN key. Press the RUN/STOP key to stop a program.
Pressing the RUN/STOP key and the RESTORE key at the
same time will stop the program and return Computer to
start condition without losing the program.

Use the following procedure to bring Computer up in the
CP/M mode. Turn the Disk Drive On and insert the CP/M
system disk in the drive. Press the 40/80 key down. Turn
the Computer On.

CASSETTE OPERATION

Plug a Datasette cassette recorder onto the six pin edge
Connector (CN2) at rear of Computer. Note: An ordinary
cassette recorder will not work with the Commodore C128.
To load a program, type LOAD, press the RETURN key and
follow the instructions displayed on the Monitor screen.

DISK OPERATION

Connect Disk Drive to Serial I/0 Port (CN6) located at rear of
Computer. Turn On Disk Drive and insert diskette. To load
a program from the disk, type LOAD "PROGRAM NAME," 8.
Press the RETURN key and follow the instructions display-
ed on the Monitor. To save a program to the disk, type
SAVE "PROGRAM NAME," 8 and press the RETURN key.

Note: When loading a program from the disk or saving a pro-
gram to the disk in C128 mode, the commands DLOAD
"PROGRAM NAME"” or DSAVE "PROGRAM NAME" can
also be used. When DLOAD or DSAVE commands are used,

you do not need to add the device number (8) after the pro-

gram name.

DISASSEMBLY INSTRUCTIONS

CABINET TOP REMOVAL

Remove six screws from cabinet bottom. Lift up left side of
cabinet top and disconnect Power Indicator Connector.
Disconnect keyboard Connector and remove screw in lower
right corner of Main Board to free keyboard ground strap.
Lift cabinet top and keyboard from cabinet bottom.

KEYBOARD REMOVAL

Remove six Torx screws holding keyboard to cabinet top.

Lift keyboard assembly from cabinet top

MAIN BOARD REMOVAL

Remove five remaining screws holding Main Board to the
cabinet bottom. Remove Main Board and shield assembly
from cabinet bottom. To remove Main Board from shield
assembly, straighten 11 tabs on front and sides of shield
assembly. Unsolder top shield from right side of Main
Board. Remove screw located just in front of RF Modulator.
Remove top and bottom shields from Main Board.

MISCELLANEOUS ADJUSTMENTS

14MHz OSCILLATOR

Connect the input of a frequency counter to pin 8 of IC U28.
Adjust Trimmer Capacitor C20 for a frequency of
14.31818MHz at pin 8 of IC U28.

RF MODULATOR

Connect Computer to a TV Monitor. Set TV and Computer
Channel Select Switch to Channel 3. Type in and run the
following Basic program:

10 VOL 5
20 SOUND 1, 5000, 100
30 GOTO 10

Adjust the sound coil for best sound with minimum noise.
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LOGIC CHART (Continued)

PIN IC PIN IC PIN IC PIN IC PIN IC PIN 1C PIN IC IC

NO. U21 NO. uz21 NO. U21 PIN  U22 NO. U22 NO. uz22 NO. uz23 u24
1 P 2] P 41 P 1 P 21 H 41 P 1 L L
2 P 22 P 42 P 2 P 22 L 42 P 2 P L
3 P 23 P 43 P 3 P 23 H 43 L 3 P L
4 P 24 L 44 P 4 P 24 L 44 L 4 H L
5 P 25 P 45 P 5 * 25 H 45 L 5 P P
6 P 26 L 46 P 6 * 26 P 46 L 6 P L
7 P 27 L 47 P 7 P 27 P 47 P 7 P L
8 P 28 L 48 H 8 P 28 P 48 P 8 P L
9 H 29 P 9 P 29 P 9 H P
10 P 30 P 10 P 30 P 10 P L
N H 31 P N P 31 P 1 P P
12 P 32 P 12 L 32 P 12 P L
13 P 33 P 13 P 33 P 13 P L
14 P 34 P 14 P 34 P 14 P L
15 P 35 P 15 P 35 P 15 P P
6 P 36 P 16 P 36 P 16 P P
17 P 37 P 17 P 37 H 17 P L
18 P 38 P 18 P 38 P 18 L L
19 P 39 P 19 P 39 P 19 L

20 P 40 P 20 P 40 P 20 H

PIN IC IC IC IC ic IC IC IC PIN IC PIN IC PIN IC

NO. U25 U26 U27 U28 U29 U300 U331 U32 NO. U32 NO. u33 NO. u33
1 L P L * P L H H 21 P 1 H 21 P
2 P L L L P H H P 22 H 2 P 22 P
3 P P H * L L L P 23 P 3 P 23 P
4 H P H L H H L P 24 P 4 P 24 P
5 P L L H P L H P 25 P 5 P 25 P
6 P P H P L H H P 26 P 6 P 26 P
7 P P L H L L L P 27 H 7 P 27 H
8 P L H P P * P P 28 H 8 P 28 H
9 H L L L P L P P 9 P

0 P L H H P H H P 10 P

N P L H L P L H P 1 P

12 P P L H P L L P 12 P

13 P P L P P H P P 13 P

14 P L H P H H H L 14 L

15 P P H P 1 P

6 P H * P 16 P

17 P P 17 P

18 L P 18 P

19 P 19 P

20 L 20 L

TEST EQUIPMENT

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 (COMPUTERFACTS)

B & K Precision

Equipment Name Equipment No.

Sencore
Equipment No.

OSCILLOSCOPE 1570A,1590A,1596 SC61

LOGIC PROBE DP51

LOGIC PULSER DP101

DIGITAL VOM 2830 DVM37,DVMS56,SC61
ANALOG VOM 2717

ISOLATION TRANSFORMER |TR110,1604,1653,1655 |PRS57

~ FREQUENCY COUNTER 1803,1805 FC71,SC61
COLOR BAR GENERATOR 1211A,1248,1251,1260 CG25,VAB2
RGB GENERATOR 1260
FUNCTION GENERATOR 13020
HI-VOLTAGE PROBE HV-44 HP200
VOM/DMM
Accessory probes
TEMPERATURE PROBE TP-28
CRT ANALYZER 467,470 CR70
TROUBLESHOOTING

POWER SUPPLY (Power Pack)

5V source missing at pin 1 of Power Pack Connector CN11.
Check for approximately 18.7V at the collector of 5V Reg-
ulator Transistor (Q1). If the voltage is missing at the collec-
tor Q1, check Fuse F3. If Fuse F3 is open, check Bridge
Rectifier D1 and Electrolytics C3 and C4 for possible shorts.
Alsc check Transistor Q1, Zener Diode D4 and SCR1 for
shorts. If Fuse F3is good, check Power Transformer T1 and
the power cord. Also check Bridge Rectifier D1.

If the voltage is present at the collector of Transistor Q1,
check for approximately 5.3V at the emitter of Q1. If the
voltage is missing at the emitter of Q1, check Transistor Q1
and Error Amp Transistor (Q2). Also check Regulator Pulse
Width Modulator (IC1) and associated components. If the
voltage is present at the emitter of Q1, check Coils L2 and
L3.

9.6VAC missing at pins 3 and 5 of Power Pack Connector
CN11. Check Power Transformer T1 and the power cord.
Also check Connector CN11 and the output cable.

POWER SUPPLY (Main Board)

12V missing at output of Regulator I1C (U59). Check for ap-
proximately 19.4V at the input of IC U59. If the voltage is
present at the input of IC U59, check IC U59 and associated
components. If the voltage is missing at the input of IC
U59, check for approximately 9.6VAC at the input of Bridge
Rectifier (CR13). If 9.6VAC is present at the input of CR13,
check CR13, Diodes CR10 and CR11, and Electrolytics C104
and C106. If 9.6VAC is missing at the input of CR13, check
for 9.6VAC at pins 3 and 5 of Connector CN11. If the voltage
is missing at pins 3 and 5 of CN11, refer to the "POWER
SUPPLY (Power Pack)” section of this Troubleshooting
Guide. If 9.6VAC is present at pins 3 and 5 of Connector
CN11, check Filter Choke (L5) and Power Switch (SW1).

5V source missing on Main Board. Check for 5V at pin 1 of
Connector CN11. If the 5V source is missing at pin 1 of
CN11, refer to the "POWER SUPPLY {(Power Pack)” section
of this Troubleshooting Guide. If the 5V source is present
at pin 1 of CN11, check L5 and SW1.

MICROPROCESSOR OPERATION

Computer does not boot up. Power supply checks good.
Use a scope or logic probe to check data lines (pins 31 thru
38) and address lines (pins 7 thru 20, 22 and 23) of the 8502
Microprocessor |C (U6) for activity. If there is no activity on
the address or data lines, check operation of the reset cir-
cuit by observing the logic reading at pin 40 of IC U6. Pin 40
of IC U6 should be Low when the Computer is turned On
and then go immediately High. The Logic reading on pin 40
of U6 should also be Low when the Reset button is pressed.
If the logic reading is not correct at pin 40 of U6 when the
Computer is turned On, check Timer IC (U27) and IC UB3,
Resistor R24 and Electrolytics C31 and C92. If the Reset
Switch (SW2) does not work, check SW2 and Diode CR16.

If the reset circuit works properly, check for the 2MHz clock
signal at pin 1 of IC UB. If the 2MHz clock signal is missing,
check for the 8.1818MHz clock signal at 6 of the 8701 Clock
Generator 1C (U28). If the 8.1818MHz signal is missing at
pin 6 of IC U28, check IC U28, Crystal (Y2) and associated
compnents. If the 8.1818MHz signal is present at pin 6 of IC
U28, check the VIC IC (U21).

If the 2MHz clock signal is present at pin 1 of IC U6, check
for a logic High at pins 4 and 5 of IC U6. If the logic reading
is not correct at either pin, check the components
associated with the pin having an incorrect reading. Check
for the Z80 clock signal at pin 6 of the Z80 Microprocessor
IC (U10). If the clock signal is missing at pin 6 of 1C U10,
check for the signal at pin 25 of IC U21. If the signal is miss-
ing at pin 25 of IC U21, check IC U21. If the clock signal is
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TROUBLESHOOTING (Continued)

present at pin 25 of IC U21, check IC U60 and Clock Amp
Transistor (Q6). It the Z80 clock signal is present at pin 6 of
IC U10, check IC U6, MMU IC (U7) and IC U10. If ICs U6, U7
and U10 check good, check the other devices on the ad-
dress or data bus for possible shorts.

C128 mode inoperative. if the Computer will not come up in
C128 mode when it is turned On with no other key pressed,
check ROM ICs (U33 and U34) and IC U7.

C64 mode inoperative. If Computer will not come up in the
C64 mode when it is turned On with the [@ key pressed,
check ROM IC (U32) and IC U7.

CP/M mode inoperative. If CP/M fails to boot with the CP/M
system disk in the Disk Drive when Computer is turned On,
check IC U7. If IC U7 checks good, check the Disk Drive and
the CP/M system disk.

NOTE: Although the Z80 Microprocessor IC (U10) is used
only for the CP/M mode, neither the C128 or C64 mode will
come up if IC U10 is defective.

VIDEO

No video when using the RF Modulator. Use a scope to
check for a video waveform at pin 17 of IC U21. If the video
waveform is present at pin 17 of IC U21, check the RF
Modulator. If the waveform is missing at pin 17 of IC U21,
check IC U21 by substitution.

No video when using a composite monitor. Check for a
video waveform at pin 17 of IC U21. If the waveform is pres-
ent at pin 17 of IC U21, check the Monitor. Also check Con-
nector CN8 for good connections.

No video when using an RGB Monitor. Make sure that the
40/80 DISPLAY Switch is in the 80 column mode. Check for
a video waveform at pin 12 of Buffer IC (U24). If the wave-
form is missing at pin 12 of IC U24, check for a video signal
at pin 43 of the 8563 Video Controller IC (U22). If a video
signal is present at pin 43 of IC U22, check IC U24. If the
waveform is missing at pin 43 of IC U22, check IC U22. If the
videc waveform is present at pin 12 of IC U24, check the
Monitor and Connector CN10.

COLOR

No color when using the RF Modulator or a composite
Monitor. Check for a color signal at pin 16 of IC U21. If the
color signal is missing at pin 16 of 1IC U21,check for the col-
or clock at pin 29 of IC U21. if the color clock signal is miss-
ing at pin 29 of IC U21, check IC U28. if the clock signal is
present at pin 29 of IC U21, check IC U21 by substitution. If
the color signal is present at pin 16 of IC U21, check the RF
Moduiator. if the RF Modulator checks good and a com-
posite Monitor is being used, check the Maonitor and Con-
nector CN8.

One or more colors are missing when using an RGB
Monitor. Check for the R, G and B chroma signals at pins
18, 16 and 14 of IC U24. If the chroma waveform is missing
at pin 14, 16 or 18 of IC U24, check for the chroma signals at
pins 44, 45 and 46 of IC U22. If the chroma signals are pres-
ent at pins 44, 45 and 46 of 1C U22, check IC U24. If the
chroma signal is missing at either pin 44, 45 or 46 of IC U22,
check for the Video Dot Clock signal at pin 2 of IC U22. If
the clock signal is missing at pin 2 of IC U22, check Crystal
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Oscillator (Y1), Capacitors C87 and C122, Electrolytic €88
and Coil L4. if the clock signal is present at pin 2 of IC U22,
check IC U22 by substitution. If the R, G and B chroma
signals are present at pins 18, 16 and 14 of IC U24, check the
RGB Monitor and Connector CN10.

AUDIO
No sound. Type in and run the following BASIC program:

10 VOL 5
20 SOUND 1, 10000, 100
30 GOTO 10

Use a scope to check for an audio signal at pin 3 of Connec-
tor CN8. if the audio signal is present at pin 3 of CN8 and
the RF Modulator output is being used, check the RF
Modulator.

If the audio signal is missing at pin 3 of CN8, check for the
audio signal at the emitter of Audio Output Transistor (Q2).
If the audio signal is present at the emitter of Q2, check
Electrolytic C85. If the audio signal is missing at the emit-
ter Q2, check for the audio signal at pin 27 of the 6581 SID
IC (U5). If the audio signal is present at pin 27 of |IC U5,
check Q2 and associated components. If the audio signal is
missing at pin 27 of IC U5, check IC U5 by substitution.

KEYBOARD

Keyboard inoperative. Check the waveforms at pins 2thru 8
of Complex Interface Adapter IC (U1). If any of the wave-
forms are missing, check IC U1 by substitution. If the wave-
forms are present, check the operation of the keyboard by
observing the logic probe readings on pins 9 thru 17 of IC
U1 while pressing the keys associated with the pin being
monitored. {f any of the logic readings are incorrect, check
the Keyboard and Keyboard Connector CN5. If the logic
readings are correct on pins 9 thru 17 of IC U1 and the
Keyboard does not operate correctly, check IC U1 by
substitution.

key is pressed, check the Keyboard and Connector CN5.

- JOYSTICK

Joystick does not work properly. Check the voltages on
pins 2 thru 6 and 10 thru 14 of IC U1 while the appropriate
joystick position is activated. Refer to the chart below. The
voltage should go from about 5V to less than 0.5V when the
joystick position is activated. If any voltage does not
change when the appropriate joystick position is activated,
check the joystick and Connectors CN3 and CN4. I[f the
voltages are normal on pins 2 thru 6 and 10 thru 14 of IC U1,
check IC U1 by substitution.

PORT 1 PORT 2
JOYSTICK JOYSTICK

IC PiIN  POSITION IC PIN  POSITION
u1 10 upP U1 2 upP
u1 11 DOWN U1 3 DOWN
U1 12 LEFT u1 4 LEFT
U1 13 RIGHT U1 5 RIGHT
U1 14 BUTTON U1 6 BUTTON

LOGIC CHART (Continued)

PIN IC PIN IC PIN JC PIN IC PIN iC PIN IC IC iC IC
NO. U10 NOo u10 NO. U11 NO« U1l NO. U1l NO. u12 Ui3 ul4 u1s
1 P 2] *(12) P 21 P 41 P ] *(12) H P P
2 P 22 H 2 P 22 H 42 P 2 *(12) *(12) P P
3 P 23 L 3 P 23 H 43 P 3 P P P P
4 P 24 H 4 P 24 L 44 P 4 P *(12) P P
5 P 25 L 5 P 25 L 45 P 5 *(12)y P P P
6 P 26 H 6 P 26 H 46 P 6 12y *(12) P p
7 *(12) 27 H 7 L 27 H 47 P 7 P P P P
8 *¥(12) 28 H 8 H 28 * 48 H 8 P ¥(12y L L
9 *(12) 29 L 9 P 29 P 9 *(12) P P P
10 *¥(12) 30 P 10 P 30 H 10 L L P P
N H 3 P 1 H 3 H 1 P *(12) P P
12 *(12) 32 P 12 H 32 H 12 *(12) P P P
13 *#(12) 33 P 13 H 33 H 13 P *(12) P P
14 *¥(12) 34 P 14 H 34 P 14 =} P P P
15 *¥(12) 35 P i5 H(10) 35 P 15 ®(izZy *(12) P P
16 P 36 P 16 L 36 P 16 ¥(12) P H H
17 H 37 P 17 P 37 H 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 PIN IC PIN IC PIN IC PIN IC
NOe U6 u17 u18 NO. U118 NO. U19 NO. U19 NO. u20

1 H P P 21 H ] P 21 P 1 P

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

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

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

5 P P P 5 P 5 P

6 P P P 6 P 6 P

7 L P P 7 p 7 L

8 L P P 8 P 8 P

9 H P P 9 P 9 P

10 L L P 10 P 10 P

N H p P B P 1 P

12 H P L 12 L 12 P

13 L P P 13 P 13 P

14 H P P 14 P 14 H

15 P P 15 P i

16 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

(12) Probe indicates P in CP/M mode.
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LOGIC CHART

PIN IC  PIN IC  PIN IC IC PIN IC  PIN IC PIN  IC
NO Ul NO. U1 NO. U2 U3 NO. U4 NO. U5 NO. U5
1L 21 P 1o 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 3P 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 % 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 g P H H 28 P 8 H 28 H

9 U 29 P 9 P P H 29 P 9 P

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

1M HB3Y 31 P 1mnoP 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 H H 33 P 13 P

14 H(6) 34 H 14 H H 3 H 14 L

15 H(D 35 P 15 H H 3 P 15 P

16 H(8) 36 P 16 H H 3% P 16 P

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

18 P 33 P 18 H 3 P 18 P

19 P 39 H 19 P 3 H 19 P

20 H 40 H 20 H 40 H 20 P

PIN IC  PIN IC  PIN IC  PIN IC PIN IC PIN IC Ic

NO. U6  NO. U6  NO. U7  NO. U7 NO. U7 NO. U8 u9
1P 21 L 1 H 21 P 41 P 1 H P
2 P 22 P 2 H 22 P 42 P 2 P P
3P 25 P 3 P 23 P 43 H 3P P
4 H 24 H 4 P 26 P 44 L 4 P P
5 H 25 H 5 P 25 P 45 H 5 H H
6 H 26 H 6 P % P 46 H 6 P H
7 P 27 L 7 P 27 P47 HOI0) 7L L
8 P 28 L 8 P 28 P 48  HOID 8 H P
9 P 29 H 9 P 29 P 9 H P
10 P 30 H 10 P 30 P 10 H P
1P 31 P 11 H 31 P 1P H

12 P 32 P 12 P 32 P i2 P P
13 P 33 P 13 L 33 P 13 P H
4 P 3 P 14 P 3 L 14 H H
15 P 3 P 15 P 35 P 15

6 P 3 P 6 P 3 P 16

17 P 37 P 17 P 37 P 17

18 P 3 P 18 P 3 P 18

19 P 39 P 19 P 39 P 1

20 P 40 H 20 P a0 P 20

Probe indicates P when any key except RESTORE is
pressed.

Probe indicates P when keys 1, 3,5, 7,9, +, £ |
HELP, ESC, ALT, INST/DEL are pressed.

Probe indicates P when keys W, R, Y, I, P, *, —,

RETURN and numeric keypad keys 8, +, 0 are press-

ed.

Probe indicates P when keys A, D, G, J, L, ;, CON-
TROL, CSR and numeric keypad keys 5, —, . are
pressed.

Probe indicates P when keys 2, 4,6,8,0, —, F7,
CLR/HOME, TAB, LINE FEED, ! are pressed.

Probe indicates P when keys Z, C, B, M, F1, ., R,
SHIFT, SPACE, | and numeric keypad keys 2 and
ENTER are pressed.

Probe indicates P when keys S, F, H, K, F3,:, = @&,
— and numeric keypad keys 4 and 6 are pressed.
Probe indicates P when keys Q, E, T, U, O, F5, @, !,
— and numeric keypad keys 7 and 9 are pressed.
Probe indicates P when keys X, V, N, ,, /, L.SHIFT,
RUN/STOP, NO SCROLL, CSR and numeric keypad
keys 1 and 3 are pressed.

(10) Probe indicates L in C64 mode.
(11) Probe indicates L in 80 column mode.

TROUBLESHOOTING (Continued)

Type in and run the following BASIC program to check the
operation of the joysticks.

10 PRINT PEEK (56321), PEEK (56320)
20 FOR T=1TO 400: NEXT T
30 GOTO 10

See chart below for appropriate joystick ports and posi-
tions.

JOYSTICK PORT 1 PORT 2
POSITION

CENTER 2565 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 paddles do not work. Check the voltages on
pins 12 and 13 of IC U1 when using Control Port 1 and pins 4
and 5 of IC U1 when using Control Port 2. The voltage
should go from about 5V to OV when the appropriate button
is pressed. If the voltage does not change, check the but-
ton switches with an ohmmeter. Also check Connector
CN3 (Port 1) and Connector CN4 (Port 2) for bad connec-
tions. If the voltages on pins 4,5, 12 and 13 of IC U1 change
when the appropriate button is pressed, check IC U1 by
substitution.

Paddle controls do not work. Check the waveform at pins
23 and 24 of IC U5. If the waveforms are missing at pins 23
and 24 of IC U5, check IC U5 by sbustitution. If the
waveforms are present at pins 23 and 24 of IC U5, check for
pulses at pins 8 and 11 of Quad Bilateral Switch IC (U2). If
pulses are missing at pins 8 and 11 of IC U2, check IC U2. If
pulses are present at pins 8 and 11 of IC U2, check the Pad-
dle Controls and Connectors CN3 and CN4 for good con-
nections.

SERIAL PORT

Type in and run the following Basic program to check the
operation of the Serial Port.

10 SCNCLR

20 CHAR, 0,0

30 POKE 56578,63

40 POKE 56576,255

50 PRINT "A ="; PEEK (56576)
60 POKE 56576,3

70 PRINT "B ="; PEEK (56576)
80 GOTO 10

If the Serial Port circuit is working properly, the foliowing
display should appear at the top of the screen.

A =63
B=195

If the values for A and B are correct, check Serial Port Con-
nector CN6 for good connections. If the correct display is
not shown at the top of the screen when the above program
is running, check for pulses at pins 5,6 and 7 of Complex In-
terface Adapter IC (U4). If the pulses are missing at pins 5,6
or 7 of IC U4, check IC U4 by substitution. If pulses are
present at pins 5, 6, and 7 of IC U4, check for pulses at pins
8 and 9 of U4. If pulses are missing at either pin 8 or 9 of IC
U4, check Buffer IC (U30) and IC U4.

CASSETTE PORT

Check foralogic Low at pin 26 of IC U6 while the Datassette
recorder is in the Play or Record mode. If pin 26 of IC U6 is
not logic Low, check the connection at pin 6 of Connector
CN2.

Computer will not save a program to a cassette tape. Check
for pulses at pin 27 of 1C U6 while attempting to save a pro-
gram to a tape. If pulses are missing, check IC U6 by
substitution. [f pulses are present at pin 27 of IC U6, check
the connection at pin 5 of Connector CN2.

Computer will not load a program from a cassette tape.
Check for pulses at pin 24 of IC U1 while loading a program
from tape. If pulses are present at pin 24 of IC U1, check IC
U1 by substitution. If the pulses are missing at pin 24 of IC
U1, check the connection at pin 4 of Connector CN2.

Datasette cassette motor will not start when the recorder is
in Play or Record mode. Check for alogic Low on pin 25 of
IC U6 when the cassette recorder is in the Record or Play
mode. If pin 25 of IC U6 is logic Low, check for a logic High
on pin 12 of IC U30. If pin 12 of IC U30 is not logic High,
check IC U30. If pin 12 of IC U30 is logic High, check for ap-
proximately 6V on the emitter of Cassette Switch Transistor
(Q3). If the voltage is missing at the emitter of Q3, check for
approximately 11.5V on the collector of Q3. If the voltage is
missing at the collector of Q3, check CR13 and Electrolytic
C106. if the voltage is present on the collector of Q3, check
Q3 and Zener Diode CR1. |t approximately 6V is present at
the emitter of Q3, check the connection at pin 3 of Connec-
tor CN2.
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PARTS LIST AND DESCRIPTION (Continued)

When ordering parts, state Model, Part Number, and Description
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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.
C20 Trimmer 4=40pF

RESISTORS (Power and Special)

REPLACEMENT DATA

T
‘;T“ RATING MFGR. NTE WORKMAN
) PART No. PART No. PART No.
RM Reslistor Metallc (Current Limiter)
RP1 Reslistor Network (1)
RP2 Resistor Network (2)
RP3 Reslistor Network (3)
RP4 Resistor Network (3)
RP5 Reslistor Network (4)
RP6 Resistor Network (2)
RP7 Resistor Network (5)
RP8 Resistor Network (5)
RP9 Resistor Network (6)
RP10 Reslstor Network (6)
(1) Contains seven (7 ea.) 1000 2%.
(2) Contalns elght (8 ea.) 1000 5% 1/8W.
(3) Contalns four (4 ea.) 33 2%.
(4) Contains seven (7 ea.) 3300 2%.
(5) Contalns nine (9 ea.) 3300 2%.
(6) Contains nine (9 ea.) 10K 2%.
COILS & TRANSFORMERS
ITEM MFGR. OTHER
No. FUNCTION PART No. IDENTIFICATION NOTES
MAIN BOARD
L1 RF Choke (2e2uH)}
L2 RF Choke (2.2uH)
L3 RF Choke (2s2uH)
L4 RF Choke (Z2e2uH)
LS Filter Choke 251878=01
POWER SUPPLY BOARD
L2 Choke
L3 Choke
TH Power Transformer
CONTROLS (Al wattages 1/2 watt, or less, unless listed)
ITEM — _ MFGR.
NO. FUNCTION RESISTANCE PART NO. NOTES
VR1 +5Y Adjust 1000
FUSE DEVICES
MFGR.
PART NO.
'L%M DESCRIPTION < NOTES
' DEVICE HOLDER
Fi 1.6A & 250V
Fast Acting
F2 4A @ 125V
Fast Actlng

22

NOTES

ZENITH

PART No.
HE-443-780
HE-443-780
HE=-443-867
HE-443-867
HE-443-791
HE-443-791
HE-443-802
HE-443-802
HE-443-872
HE-443-872
905-369
905-369
HE-443-1165
HE-443-1165

8100

RCA
PART No.

SK7CT08
SK7CT08
SK7CT373
SK7CT373
SK7CT244
SK7CT244
SK7CT257
SK7CT257
SK7CT14
SK7CT14
SK40668
SK4066B

REPLACEMENT DATA

ECG

PART No.
8210 130ON

ECG74LS08
ECG74LS08
ECG74LS373
ECG74LS373
ECG74LS244
ECG74L5244
ECG74LS257
ECG74LS257
ECG74LS14
ECG74LS14
ECG2128
ECG2128
ECG4066B
ECG4066B
JHOAOWWOD

NTE
PART No.
NTE74LS08
NTE74LS08
NTE74LS8373
NTE74LS373
NTE74L5244
NTE74LS244
NTE74LS257
NTE74L5257
NTE74LS14
NTE74LS14
NTE2128
NTE2128
NTE4066B
NTE40668

MFGR.
PART No.

310389-01
906150-02
31501201
39005901
315009~01
315014=01

TYPE

No.
SN74ALS373N
SAME AS U13
SAME AS U23

T4ALS373
MB81416-12

8722R2
8722-R1
74LS08N
74L508
74F32
8721R3
8721-R3
741.S373PC
74LS373
T4L5244PC
74LS244
74LS257AN
74LS257A
DM74LS 14N
741514
Mz128-20
2016
MC14066
4066
8564R5C
8564—-R4
8563R9
8563-R7
4416

2808

ITEM
No.

u7

us

ug

U10
Ut
U2
U13
Ut14,5
uié
Utz
uis
u19
uz20
uz1
uz22
uz23
u24
u25

PARTS LIST AND DESCRIPTION (Continued)
SEMICONDUCTORS (Select replacement for best results)

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




COMMODORE
MODEL C128
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PRELIMINARY SERVICE CHECKS (Continued)
GENERAL OPERATING INSTRUCTIONS

POWER UP

When the Computer is turned On, it will come up in C128
mode ready to program in Commodore Basic. See "Cas-
selte Operation” and "Disk Operation” sections for instruc-
tions on loading and saving programs. To bring the Com-
puter up in C64 mode, hold the & key down when turning
the Computer On. If Computer is On, it can be switched
from C128 mode to C64 mode by typing GO 64 and then
press the RETURN key. When Computer responds "ARE
YOU SURE?", type Y and press the RETURN key. Torun a
Basic program after it is loaded, type RUN and press the
RETURN key. Press the RUN/STOP key to stop a program.
Pressing the RUN/STOP key and the RESTORE key at the
same time will stop the program and return Computer to
starl condition without losing the program.

Use the following procedure to bring Computer up in the
CP/M mode. Turn the Disk Drive On and insert the CP/M
system disk in the drive. Press the 40/80 key down. Turn
the Computer On.

CASSETTE OPERATION

Plug a Dataselie casselle recorder onto the six pin edge
Connector (CN2) at rear of Computer. Note: An ordinary
cassetle recorder will not work with the Commodore C128.
To load a program, type LOAD, press the RETURN key and
follow the instructions displayed on the Monitor screen.

DISK OPERATION

Connect Disk Drive to Serial /O Port (CN6) located at rear of
Computer. Turn On Disk Drive and insert diskette. To load
a program from the disk, type LOAD "PROGRAM NAME,” 8.
Press the RETURN key and follow the instructions display-
ed on the Monitor. To save a program to the disk, type
SAVE "PROGRAM NAME,” 8 and press the RETURN key.

Note: When loading a program from the disk or saving a pro-
gram to the disk in C128 mode, the commands DLOAD
"PROGRAM NAME” or DSAVE "PROGRAM NAME" can
also be used. When DLOAD or DSAVE commands are used,
you do not need to add the device number (8) after the pro-
gram name.

DISASSEMBLY INSTRUCTIONS

CABINET TOP REMOVAL

Remove six screws from cabinet bottom. Lift up left side of
cabinet top and disconnect Power Indicator Connector.
Disconnect keyboard Connector and remove screw in lower
right corner of Main Board to free keyboard ground strap.
Lift cabinel top and keyboard from cabinet bottom.

KEYBOARD REMOVAL

Remove six Torx screws holding keyboard to cabinet top.
Lift keyboard assembly from cabinet top.

MAIN BOARD REMOVAL

Remove five remaining screws holding Main Board to the
cabinet bottom. Remove Main Board and shield assembly
from cabinet bottom. To remove Main Board from shield
assembly, straighten 11 tabs on front and sides of shield
assembly. Unsolder top shieid from right side of Main
Board. Remove screw located just in front of RF Modulator.
Remove top and bottom shields from Main Board.

MISCELLANEOUS ADJUSTMENTS

14MHz OSCILLATOR

Connect the input of a frequency counter to pin 8 of IC U28.

Adjust Trimmer Capacitor

C20 for a frequency of

14.31818MHz at pin 8 of IC U28.

RF MODULATOR

Connect Computer to a TV Monitor. Set TV and Computer
Channel Select Switch to Channel 3. Type in and run the
following Basic program:

10 VOL 5
20 SOUND 1, 5000, 100
30 GOTO 10

Adjust the sound coil for best sound with minimum noise.
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SAMS COMPUTERFACTS

COMMODORE
MODEL C128

COMMODORE
MODEL C128

lCC18

REPLACEMENT PARTS AND DESCRIPTION

PRELIMINARY SERVICE CHECKS

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

Check all interconnecting cables for good connection and
correct heok-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

Modutator, or components may be necessary after the mal-
function has been isolated.

IDENT. PART NO. DESCRIPTION

F1 Fuse, 1.6A @ 250V
F3 Fuse, 4A @ 125V
Q2 Transistor, NPN, 25C945
SWi1 Power Switch

U1 IC, 6526

U4 IC, 6526

us IC, 6581

ue IC, 8502

u7 1C, 8722R2

u21 IC, 8564R5C

u22 IC, 8563R9

u28 IC, 8701

u32 251913-.01 IC, ROM

u33 318018-02 IC, ROM

u34 318019-02 1C, ROM

us9 Voltage Regulator, LM340T12, 7812
310401-01  Keyboard
310416-01  Power Supply
251917-02 RF Modulator

TEST EQUIPMENT AND TOOLS

TEST EQUIPMENT TOOLS

Digital Volt/Ohm Meter

Logic Probe

Frequency Counter

TV Monitor

Low Wattage Soldering Iron
Desoldering Equipment
Phillips Screwdriver

Flat Blade Screwdriver

T-10 Torx Screwdriver
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IC Insertion and Removal Tools 16, 28, 40 and 48 pin

Alignment Tool GC Electronics 9440

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

The listing of any available replacement part herein does not
constitute in any case a recommendation, warranty or guaranty by
Howard W. Sams & Co. as to the quality and suitability of such
replacement part. The numbers of these parts have been compiled
trom information furnished to Howard W. Sams & Co by the
manutacturers of the particular type of replacement part listed.

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

€ 1986 Howard W. Sams & Co.

4300 West 62nd Street P O. Box 7092 Indianapolis, Indiona 46206 U S A,

Printed in U.5. of Amaerica 86CC14985 DATE 10-86



PRELIMINARY SERVICE CHECKS (Continued)
PREVENTATIVE MAINTENANCE

ENVIRONMENT

Computers perfaorm 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 commarcial Computers are affected, it is better to maintain a smoke-free area
around the Computer. Do not block cabinet vents of any of the Computer system; Computer,
Monitor, Printer, or othar power devices.

ELECTRICAL POWER

Variations in the line voltage can affect the Computer. Try to avoid these fluctuations by using
an AC raceptacle that is on a power line not used by appliances cor other heavy current demand
devices. A power-surge protector, power-line conditioner, or non-interruptable power supply
may be needed to cure the problem. Do not switch power On and Qff 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 to clean between the keys. Use a non-abrasive contact
cleaner 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, if the disk drive must be transported, place
an old disk in slot and close door during transport.

Store disks in their protective covers and never touch the disk surface. Observe the disk
handling precautions usuaily 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 oil 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.

Vil

PRELIMINARY SERVICE CHECKS (Continued)
GENERAL OPERATING INSTRUCTIONS

POWER UP

When the Computer is turned On, it will come up in C128
mode ready to program in Commodore Basic. See "Cas-
sette Operation” and "Disk Operation” sections for instruc-
tions on loading and saving programs. To bring the Com-
puter up in C64 mode, hold the & key down when turning
the Computer On. If Computer is On, it can be switched
fram C128 mode to C64 mode by typing GO 64 and then
press the RETURN key. When Computer responds "ARE
YOU SURE?", type Y and press the RETURN key. Torun a
Basic program after it is loaded, type RUN and press the
RETURN key. Press the RUN/STOP key to stop a program.
Pressing the RUN/STOP key and the RESTORE key at the
same time will stop the program and return Computer to
start condition without losing the program.

Use the following procedure to bring Computer up in the
CP/M mode. Turn the Disk Drive On and insert the CP/M
system disk in the drive. Press the 40/80 key down. Turn
the Computer On.

CASSETTE OPERATION

Plug a Datasette cassette recorder onto the six pin edge
Connector (CN2) at rear of Computer. Note: An ordinary
cassette recorder will not work with the Commodore C128.
To load a program, type LOAD, press the RETURN key and
follow the instructions displayed on the Monitor screen.

DISK OPERATION

Connect Disk Drive to Serial /0 Port (CN6) located at rear of
Computer. Turn On Disk Drive and insert diskette. To load
a program from the disk, type LOAD "PROGRAM NAME,” 8.
Press the RETURN key and follow the instructions display-
ed on the Monitor. To save a program to the disk, type
SAVE "PROGRAM NAME,"” 8 and press the RETURN key.

Note: When loading a program from the disk or saving a pro-
gram to the disk in C128 mode, the commands DLOAD
"PROGRAM NAME" or DSAVE "PROGRAM NAME" can
also be used. When DLOAD or DSAVE commands are used,
you do not need to add the device number (8) after the pro-
gram name.

DISASSEMBLY INSTRUCTIONS

CABINET TOP REMOVAL

Remove six screws from cabinet bottom. Lift up left side of
cabinet top and disconnect Power Indicator Connector.
Disconnect keyboard Connector and remove screw in lower
right corner of Main Board to free keyboard ground strap.
Lift cabinet top and keyboard from cabinet bottom.

KEYBOARD REMOVAL

Remove six Torx screws holding keyboard to cabinet top.
Lift keyboard assembly from cabinet top.

MAIN BOARD REMOVAL

Remove five remaining screws holding Main Board to the
cabinet bottom. Remove Main Board and shield assembly
from cabinet bottom. To remove Main Board from shield
assembly, straighten 11 tabs on front and sides of shield
assembly. Unsolder top shield from right side of Main
Board. Remove screw located just in front of RF Modulator.
Remove top and bottom shields from Main Board.

MISCELLANEOUS ADJUSTMENTS

14MHz OSCILLATOR

Connect the input of a frequency counter to pin 8 of IC U28.

Adjust Trimmer Capacitor

C20 for a frequency of

14.31818MHz at pin 8 of IC U28.

RF MODULATOR

Connect Computer to a TV Monitor. Set TV and Computer
Channel Select Switch to Channel 3. Type in and run the

following Basic program:

10 VOL 5
20 SOUND 1, 5000, 100
30 GOTO 10

Adjust the sound coil for best sound with minimum noise.

Vil
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SERVICE CHECKS

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

COMPUTER DEAD

(A) Check for approximately 9.6VAC between pins 3
and 5 of Connector CN11. If the voltage is miss-
ing, check Fuse F1 in the Power Supply.

(B) Check for 5V between pins 1 and 4 of Connector
CN11. If the voltage is missing between pins 1
and 4, check Fuse F3 in the Power Supply.

(C) If either voltage is missing at Power Supply Con-
nector CN11 and replacing the fuses does not
correct the problem, check the Power Supply in-
put and output cables. If the Power Supply
cables check good, repair or replace lhe Power
Supply.

(D) If the voltages are normal at Power Supply Con-
nector CN11, check for 5V at the cathode of
Diode CR15. |If the voltage is missing at the
cathode of CR15, check Power Switch (SW1).

(E) Check for approximately 11.9V at pin 3 of
Voltage Regulator IC (U59). If the voltage is
missing at pin 3 of U59, check Voltage Regulator
us9.

If the power supply voltages are correct, refer to
the "Microprocessor Operation” section.

MICROPROCESSOR OPERATION

(A) Computer is dead. Check for pulses an pins 7
thru 20, 22, 23 and 31 thru 38 of Microprocessor
IC (U8).

(B) If pulses are missing on pins 7 thru 20, 22, 23 and
31 thru 38 of IC U6, check for the 2MHz clock
signal at pin 1 of IC U6. If the clock signal is
missing at pin 1 of IC U6, check Clock Generator
IC (U28) by substitution.

(C) If the clock signal is present at pin 1 of IC U6,
check the 8502 Microprocessor {C (U6) by substi-
tution. Also check VIC IC (U21) by substitution.

(D) If IC's U6 and U21 check good, check MMU IC
(U7) and ROM IC’s U33 and U34) by substitution.

(E) If the Computer will not come up in the C64
mode when it is turned On with the @ key press-
ed, check HOM IC (U32) by substitution.

@ VIDEO

(A) No video when using the RF Modulator. Verify
that the Channel Select Switch on the RF
Modulator is set on the same channel as the
Monitor (Channel 3 or 4).

(B) Check the Video Interface IC (U21) by substitu-
tion. If IC U21 checks good, check the RF Modu-
lator by substitution.

(C) Check the cable and connections between the
RF Modulator and the Monitor.

(D) No video when using a Composite Monitor.
Check the Video Interface IC (U21) by substitu-
tion. Check Connector CN8 for good connec-
tions.

(E) No video when using an RGB Monitor. Make
sure that the 40/80 DISPLAY Switch is in the 80
column mode.

(F) Check Video Controller IC (U22) by substitution.

(G) If IC U22 checks good, check Connector CN10
for good connections.

COLOR

(A) No color when using the RF Modulator ora com-
posite Monitor. Check Video Interface IC (U21)
and Clock Generator IC (U28) by substitution.

(B) IF 1Cs U21 and U28 check good, check the RF
Modulator by substitution. Also check Connec-
tor CN8 for good connections.

(C) One or more colors missing when using an RGB
Monitor. Check Video Controller IC (U22) by
substitution.

(D) Check the RGB Monitor and Connector CN10 for
good connections.

AUDIO
(A) No sound. Check Audio Output Transistor (Q2).

(B) If Audio Output Transistior (Q2) checks good,
check SID IC (U5) by substitution.

(C) If the RF Modulator is being used, check the ad-
justment of the Sound Coil. See "Miscellaneous
Adjustments.” Check the RF Modulator by
substitution.

PRELIMINARY SERVICE CHECKS (Continued)

SERVICE CHECKS

KEYBOARD

(A)

Keyboard inoperative. Check CIA IC (U1) by
substitution.

(B) Check the Keyboard and Connector CN5.

JOYSTICK

(A) Joysticks do not work properly. Check Con-
nectors CN3 and CN4 for good connections. Al-
so check the joysticks.

(B) If the Joysticks and Connectors CN3 and CN4
check good, check CIA IC (U1) by substitution.

PADDLES

(A) Paddle buttons do not work. Check the paddle
button switches. Check Connectors CN3 and
CN4 for good connections.

(B) Check CIA IC (U1) by substitution.

(C) Paddle Controls do not work. Check the Paddle
Controls and check Connectors CN3 and CN4
for good connections.

(D) Check SID IC U5 by substitution.

®

SERIAL PORT

(A) If the Serial Port does not work properly, check
Connector CN6 for good connections.

(B) Check Complex Interface Adapter IC (U4) by
substitution.

CASSETTE PORT

(A) Computer will not save a program to a casselte

tape. Check Connector CN2 for good connec-
tions.

(B) Check the 8502 Microprocessor IC (UB) by
substitution.

(C) Computer will not load a program to a cassette
tape. Check Connector CN2 for good connec-
tions.

(D) Check Complex Interface Adapter IC (U1) by
substitution.
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PRELIMINARY SERVICE CHECKS (Continued)

SERVICE CHECKS

KEYBOARD

(A) Keyboard inoperative. Check CIA IC (U1) by
substitution.

(B) Check the Keyboard and Connector CNS.

JOYSTICK

(A) Joysticks do not work properly. Check Con-
nectors CN3 and CN4 for good connections. Al-

so check the joysticks.

(B) If the Joysticks and Connectors CN3 and CN4
check good, check CIA IC (U1) by substitution.

PADDLES

(A) Paddle buttons do not work. Check the paddle
button switches. Check Connectors CN3 and
CN4 for good connections.

(B) Check CIA IC (U1) by substitution.

(C) Paddle Controls do not work. Check the Paddle
Controls and check Connectors CN3 and CN4

for good connections.

(D) Check SID IC U5 by substitution.

®

SERIAL PORT

(A) If the Serial Port does not work properly, check
Connector CN6 for good connections.

(B)y Check Complex Interface Adapter IC (U4) by
substitution.

CASSETTE PORT

(A) Computer will not save a program to a cassette
tape. Check Connector CN2 for good connec-
tions.

(B) Check the 8502 Microprocessor IC (U6) by
substitution.

(C)y Computer will not load a program to a cassette
tape. Check Connector CN2 for good connec-
tions.

(D) Check Complex Interface Adapter IC (U1) by
substitution.

POWER SUPPLY BOARD

COMMODORE
MODEL C128



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