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[ntroductiom

To accompany this initial production of GRAND LIZARD, in advance of the final
manual for which not all details are as yet available, the Publications Group at Williams
Electronics Games is providing this "preliminary" Instruction Manual.

We believe that it includes the essential information concerning this game. If you determine
that some other additional information is vital, please add a comment describing this
information to the letter requesting a copy of the final manual. In this way, you will help us
provide you with the information you need.
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GRAND LIZARD Audit Table

Audit Descriptive Phrases Audit Factor 1
item Value
(MATCH) (SPEEDER 1 and 2 Displays) (SPEEDER 4)
01 Left Coins [chute next to coin door hinge] 432
02 Center Coins 0
03 Right Coins 398
04 Paid Credits 830
05 Total Plays
06 Total Free (Total Free Plays)
07 Percent Free (% Free Plays)
08 Replay Awards
09 Percent Replay (% Replay Awards)
10 Special Awards
11 Percent Special (% Special Awards)
12 Match Awards
13 HSTD ( High Score to Date) Credits
14 Percent HSTD (% HSTD Credits)
15 Extra Balls
16 Percent Ex. Ball (% Extra Balls)
17 Av. Ball Time (Average Time in Seconds)
18 Min. of Play (Minutes of Play)
19 Balls Played
20 Replay 1 Awards
21 Replay 2 Awards
22 Replay 3 Awards
23 Replay 4 Awards
24 1 Playr Games
25 2 Playr Games
26 3 Playr Games
27 4 Playr Games
28 Burn in Cycles
29 3Bank XBalls (# of Extra Balls at 3-Bank)
30 Maximum Bonuses (# of Bonuses Awarded from Qutlane)
31 100K Scores (# of 4-Bank 100K Scores) |
32 Awarded Speed50 (# of Scored Speed 50)
33 2X Mult Ball (# of 2X Multi-Ball Plays)
34 3X Mult Ball (# of 3X Multi-Ball Plays)
35 Bonus Holdovr (# of Bonus Holdovers Collected)
36 Not Used
37 Not Used
38 Not Used
39 H. S. Reset Counter
40 Aut. Pct. Data 1
41 Aut. Pct. Data 2
42 Aut. Pct. Data 3
43 Aut. Pct. Data 4
44 Aut. Pct. Data 5
NOTE:

1. The numbers shown in this column for Items 1 through 4 are examples.
Entries for all items depend on the amount of play; thus, they will vary
from location to location.




GRAND LIZARD Game Adjustment Table

Adjustment

Hom: Descriptive Phrases gaef:?nr ;
(MATCH) (Player 1 and 2 Displays) (Player 4)
01 AUTO REPLAY /%) (or FIXED REPLAY SCORES) ! 10 (%)
02 REPLAY START (or REPLAY LEVEL 1) ! 1,400,000
03 REPLAY LEVELS (or REPLAY LEVEL 2) ! 01
04 . (REPLAY LEVEL 3) 1 OFF
05 (REPLAY LEVEL 4) ! OFF
06 REPLAY AWARD - Credit
07 SPECIAL AWARD - Credit
08 MATCH FEATURE On
09 BALLS / GAME 03
10 TILT WARNING . 03
11 MAXIMUM EX. BALL 04
12 MAXIMUM CREDITS 30
13 HIGHEST SCORES On
14 BACKUP HI. SCR1 4,000,000
15 BACKUP HI. SCR 2 3,500,000
16 BACKUP HI. SCR 3 3,000,000
17 BACKUP HI. SCR 4 2,500,000
18 HI. SCR1 CREDITS 03
19 HI. SCR2 CREDITS 01
20 HI. SCR3 CREDITS 01
21 HI. SCR4 CREDITS 01
22 H.S.RESET EVERY (6,000 PLAYS) 2
23 FREE PLAY NO
24 U.SA. 1COINAGE (1 COIN 1PLAY) %3
25 LEFT UNITS 01
26 CENTER UNITS 04
27 RIGHT UNITS 01
28 UNITS/ CREDIT 01
29 UNITS/ BONUS 00
30 MINIMUM UNITS 00
31 4 BANK CYCLE [0-9;0="fast...9 =slow]| 04
32 4 BANK TIMEOUT [0-9;0=fast...9 =slow] 05
33 3 BANK TIMEOUT [0-9;0=fast...9=slw] 05
34 MYSTERY TIME [Lamp 'on'time; 0 =1 sec ... 9 = 10 sec] 05
35 MAGNET TIME [1lamp=1unit; 0-9;0=1sec ... 9 =3 sec] 05
36 SPEEDS0 TIME [0-9;0=1/2sec...9=3sec] 03
37 MEMORY B. MULTS [no = not retained; yes = retained] NO
38 MEMORY 3 BANK [no =cave & spl not retained; yes = retained] NO
39 RAMPS SPOT A.B. [easy = A/B lamp via EITHER A or B shot; easy
hard =ONLY A and B shot spots A/B lamp]
40 ATMODE SOUND [no = no sound; yes = attract mode sound] YES




GRAND LIZARD Game Adjustment Table (Continued)

Adjustment Descriptive Phrases Factory
Item Setting
(MATCH) (Player 1 and 2 Displays) (Player 4)
41 X. BALL MEMORY [no = extra ball lamps not retained; yes = retained]
42 A/B MEMORY [no = A/B awards not retained; yes = A/B awards retained] YES
43 L.1.Z.A.R.DSPOTA. B. [no =no A/B ramp spot for spelling LIZARD; YES
yes = spot A or B]
44 3 BANK AWARDS [easy = no timing; hard = x-balll special timed; hard
45 " UNUSED ADJUST harder = all attempts timed]
45 UNUSED ADJUST :
47 UNUSED ADJUST
48 UNUSED ADJUST
49 CUSTOM MESSAGE * On
50 SW. ALARM KNOCKER YES
51 UNUSED ADJUST
52 UNUSED ADJUST
53 3 INSTALL GERMAN 1 6
54 3 INSTALL GERMAN 2 6
55 ° INSTALL GERMAN 3 6
56 3 INSTALL GERMAN 4 6
57 3 INSTALL GERMAN 5 6
58 5 INSTALL GERMAN 6 ©
59 5 INSTALL ADDABALL NO
60 9 INSTALL 5-BALL NO
61° .| INSTALL NOVELTY NO
629 INSTALL EX. EASY NO
63 3 INSTALL EASY NO
64 5 INSTALL MEDIUM NO
65 ° INSTALL HARD NO
66 ° INSTALL EX. HARD NO
67 AUTO BURN IN NO
68 CLEAR COINS NO
69 CLEAR AUDITS NO
70 INSTALL FACTORY NO
NOTES:

1. Automatic Replay percentage value range is adjustable from 5 to 50%, via the Credit button.
Item 02 permits changing the factory setting value for Replay Start Level (valid for next 500
games played). Item 03 permits setting up to four replay levels, with values as detailed in
text describing item 03.

For Fixed Replay Scores, set Auto Replay value to 1 less than 5(%) via the Credit button.
Go to items 02, 03, 04, and 05 to install their replay level scores. Turn off any replay
score level by setting 00 as its value.

2. Phrase in parentheses is Factory Setting. Phrase appears in (player) 3 and 4 displays.
Press Credit button to change setting of item 22, or the game pricing of item 24.

3. To change country OR coinage setting, press Credit button to obtain 16 Standard settings,
followed by a Custom Setting. The Custom Setting activates items 25 through 30. When a
Standard Setting is used items 25 through 30 are set automatically, and cannot be changed.

4. To install Custom Message, press flipper button for alphabet and special characters. Press
Credit button for next message letter or character.

5. Special Preset Adjustment, whose effects are noted in the Game Adjustment text.
6. Refer to Pricing Table and text describing these items.




Pricing Table

Antilles

(Netherlands)
Netherland

1G

1/25¢, 4/1 Guilder

00

Coin Chute p Pricing Functions

EABEIy Left Center Right GamgaiGetn 24 25 gzs 27 28 29 30
USA and Canada| 25¢ - 25¢ | 1/25¢, 4/$1 12 . |01 01 04 01 01 00 00
1/50¢, 2/$1 " ]o3 01 04 01 02 00 00

2/25¢, 8/$1 00 02 00 02 01 00 00

1/25¢, 3/50¢, 6/$1 2 04 01 04 01 01 02 00

1/25¢, 5/$1 00 01 00 01 01 04 00

’ 1/50¢, 3/$1 2 02 01 04 01 02 04

01 01 00

Spain

Austna

Argentma

Denmark

Switzerland |

100P

1/25 P, 5/100 Peseta 2

|wirseEzsFae oo

01 00

- 100L

14 01 04 01 02 00

10¢ 10¢

10¢H

Dl OF

00

00

00

14 02

00

cut/removed.

through 58.

Norway 1Kr 1Kr 1l2x1 Kr, 3/5x1 Krone 00 01 00 01 02 05 00
Sweden ' | 1 | txtkona 2 |03 01 04 01 02 00 00
Notes: 1. Factory Default. 2. Standard Setting - Adjust setting of tem 24 ONLY. 3. Default with jumper W7

4. Other functions are also affected; see the explanations for Adjustment items 53

N



GRAND LIZARD Switch-Matrix Table

COLUMN 1 Q45 2 Q49 3 Q44 4 Q48 5 043 g Q47 7 Qa2 g Q46
GRN-BRN GRN-RED GRN-ORN GRN-YEL GRN-BLK GRN-BLU GRN-VIO GRN-GRY
ROW 1J8-1 1J8-2 1J8-3 1J8-4 1J8-5 1J8-7 1J8-8 1J8-9
WHT- Pl Playfield Right Return ; ; 2 Not
1  BRN ”';'_:‘B"b 1!;: 9 i 3-Bank Mutti-Ball 2 Right Special Us':d (:lsc:d
1J10-9 1 9 17 25 33 Arow 44 49 57
; u:l ';E Ball Rol L Lk Outlita 3-Bank Multi-Ball3 | Ramp Tongue Not Jk;td
_1J10-8 i) 10 18 26 34 4z liedigy < 5g
“WHT- Credit
3 ORN Button Shooter Lane | Right Outlane 3-Bank L Left Kicker l:i‘:‘d 're‘d
1J10-7 3 11 19 27 35 43 51 59
WHT- Right Ball Trough #3 Not Not
4 YEL Coin (Upper Left) 4-Bank Spinner I Right Kicker Uend it
1J10-6 Chute 4 12 20 28 36 44 52 60
WHT- Center Ball Trough #2 ; Not Not
5 GRN Coin (Center) 4-Bank Right Ramp Vi Left Magnet Used Usued
1J10-5 Chute 5 13 21 29 37 45 53 61
WHT- Left Ball Trough #1 : Not
6 BLU Gain (,_Dw:‘;jgm, 4-Bank Right Chute A Right Magnet UN;:: Tt
1410-3 Chute 6 14 22 oTop 45 38 46 54 62
© WHT- Slam 4-Bank Not Not Not
7 Vio Tik Tumaround Left Ramp R Used Used Used
1J10-2 15 23 31 39 47 55 63
WHT- High-Score Left Return Top Righl A thht Flipper Not Not
8 GRY Reset Lane Standup Muti-Ball 3 D (EOS) Used Used
1J10-1 16 24 32 40 48 56 64
GRAND LIZARD Lamp-Matrix Table
COLUMN 1 Q66 2 Q64 3 Q62 4 Q80 5 Q58 6 Q56 7 Q54 g Q52
YEL-BRN YEL-RED YEL-ORN YEL-BLK YEL-GRN YEL-BLU YEL-VIO YEL-GRY
ROW 1J7-1 1J7-2 1J7-3 1J47-4 147-6 147-7 1J47-8 1J7-9
QB0 RED- Game Over All Scores | Mutti-Ball Arow Special Left Drai 4-Bank 20K
1 BRN 4X 5 2x (middle) | (Bottom Right "’
1J6-1 1 9 17 25 33 | Standup) 44 49 57
Q81 RED- All Scores | Mult-Ball Amow [ o yjagner | RightDrain | 4-Bank 40K
2  BLK Match 5X 6 ax (upper) (lower)
1J6-2 2 10 18 26 34 42 50 58
Q82 RED- Bonus Holdover 4-Bank 60K
3 ORN Sword 10X 7 Collected L '-“’('r‘nggg;m
4J6-3 3 11 19 27 35 43 51 59
Q83 RED- Shoot Again ; Left Magnat | Left Ramp 4-Bank BOK
4 YEL Biere (Playfield) 8 i ' (upper) Mystery,
1J6-5 4 12 20 28 36 44 52 60
Q84 RED- Ball in Play 9 Right Ramp z Right Magnet Extra Ball | 4-Bank 100K
5 GRN 1 B (lower) (top)
1J6-6 5 13 21 29 37 45 53 61
Q85 RED- | ShootAgain Lane to Top Right Magnet Tum 10K | Too Right 50K
6 BLU (Backbox) 2 10 Bonu:nl';t‘;ldovar A (middle) urn 1 op Rig
1J8-7 6 14 22 30 38 46 54 62
Q86 RED- Left Ramp Right Magnet Top Right
7 Vio 2X 3 20 A R - (upper) TimiRoK Release
1J6-8 7 15 23 31 39 a7 55
Q87 RED- Multi-Ball Arrow Right Ramp 3-Bank
8 GRY 3X 4 Ry Ee i) D Mystery Rt 4 Special
1J6-9 8 16 | (bottom)oy 32 40 48 56




Sol. 1 Connections
g Function Sulehoid :’ 'lm CPU Ba| Platield/ i Solancie
. Type olor . Cabinet Trans. Part No.
01 Outhole Controlled | Gry-Bm 1P11-1 8P3-1 Q33 AE-23-800-01
02 | 3-Bank Controlled | Gry-Red | 1P11-3 8P3-2 Q25 AE-23-800-04
03 | 4-Bank (left 2 targets) Controlled | Gry-Om | 1P11-4 8P3-3 Q32 AE-23-800-04
04 | 4-Bank (right 2 targets) Controlled Gry-Yel 1P11-5 8P3-4 Q24 AE-23-800-04
05 | Muti-Ball Eject Controlied | Gry-Gm 1P11-6 8P3-5 Q31 AE-23-800-03
06 | Muti-Ball Flash Controlied Gry-Blu 1P11-7 8P3-6 Q23 #63 flashlamps
07 | Not Used Controlled Q30
08 | Ball Feed Controlled Giry-Blk 1P11-9 8P3-8 Q22 AE-23-800-03
09 | Left Magnet Controlled Bm-Bik 1P12-1 8P3-9 Q17 5580-09613-00
10 | Right Magnet Controlled | Brn-Red | 1P12-2 8P3-10 Q9 5580-09613-00
11 | General lllumination Relay Controlled | Brn-Om | 1P12-4 3P7-1 Q16 5580-09555-00
12 | 3-Bank Flasher Controlled | Brn-Yel | 1P12-5 8P3-12 Q8 #63 flashlamps
13 | Eyes (Backbox & Head) Controlled | Bm-Gm | 1P12-6 8P3-13 Q15 #63 flashlamps
14 | Knocker (& Token Dispenser)] Controlled | Bm-Blu 1P12-7 Backbox Q7 AE-23-800-02
15 | Bell Controlled | Bm-Vio 1P12-8 7P1-17 Qi4 SM-29-1000-DC
16 | Coin-Lockout Relay Controlled | Bm-Gry | 1P12-9 7P1-18,7P4-4 Q6 404603-2
17 | Left Kicker Special #1 | Blu-Bm | 1P19-7 8P3-17 Q75 AE-23-800-03
18 | Right Kicker Special #2 | Blu-Red | 1P19-4 8P3-18 Q7 AE-23-800-03
19 | Not Used Special #3
20 | Not Used Special #4
21 | Not Used Special #5
22 | Nof Used Special #6
- | Upper Right Flipper - (Blk-Yel) (701-31,8P3-33)° | - | FL24/600-30/2600-50VDC
Right Flipper - Om-Vio | 1P18-1 7P1-7 - FL23/600-30/2600-50VDC
(Blu-Vio) (7J1-8,8P3-34)°
. Upper Left Flipper (Blk-Blu) (7J1-30,8P3-31) 3 - FL24/600-30/2600-50VDC
- | Left Flipper : Oom-Gry | 1P19-2 7P1-9 ;| - |FL23/600-30/2600-50VDC
(Blu-Gry) (7J1-10,8P3-32)
Notes;

1. Wire colors, except flipper Om-Vio and Orn-Gry, are ground connections (to coil terminal with unbanded end of diode). Flipper Om-Vio and
Orn-Gry wires connect from CPU Board to flipper switch.
3. Connections shown in parentheses are from flipper switch to flipper coil.

2. Solenoid 16 has a Coinco part number.
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Power Supply
p/n D-8345-541
Item Part No. Ckt Designation Description Item Part No.
1 5765-09466-01 Bare P. C. Board 28  5164-09057-00
2  5013-09426-00 R7 Resistor, 2.15K, 1%, 29  '5164-09056-00
1/4w, Metal Film 30  5194-09058-00
3 5013-09427-00 R8 Resistor, 4.99K, 1%, 31  5194-09055-00
1/4w, Metal Film 32  5162-09425-00
4 5010-09428-00 R11 Resistor, 1.5K, 2%, 33 5705-09431-00
1/4w, Carbon Film 34  5791-09074-00
5 5010-09085-00 R10 Resistor, 1.5K, 5%,1/4w 35 5791-09027-00
B 5010-09541-00 R9 Resistor, 2.7K, 2%,1/4w 36 5791-09038-00
7 5010-09508-00 Ri2 Resistor, 2708, 2%, 37  5791-09067-00
1/4w, Carbon Film 38  5791-09434-00
8 5012-09429-00 R13 Resistor, 0.12Q, 5%.5w 39  5791-09435-00
9 5010-09536-00 R1, R4 Resistor, 39K, 5%, 1w 40  H-11085
10 5010-09061-00 R2,R5 Resistor, 68002, 2w a) 5791-09400-00
1 5010-09069-00 R3, R6 Resistar, 330K, 5%, 1/2w b) 5820-09080-00
12 5040-09419-00 C10 Capacitor, 18,000 mid, electr., 41 5791-09068-00
20V, axial 42  5321-09178-00
13 5040-08420-00 C9 Capacitor, 1000 mfd, electr., 43  5731-09128-00
25V, axial or radial 44  5731-09071-00
14 5040-09423-00 C12 Capacitor, 330 mid, electr., 45  5731-09128-00
10V, radial 46  5731-08761-00
15 5043-9065-00 C15 Capacitor, 470 pid 47  5017-09064-00
16  5040-9053-00 C1,C3 Capacitor,+100 mid, electr., 48  5700-09445-00
150V 49  5701-09652-00
17 5040-09070-00 C5 Capacitor, 100 mfd, electr., 50 5580-09555-00
100V, axial or radial 51 5824-09428-00
18 5043-09072-00 C2,C4 Capacitor, 0.1 mfd, 500V, disc 52  5100-09418-00
19 5043-09446-00 C14 Capacitor, 0.1 mid, 50V, disc 53 5705-09042-00
20 ° 5070-06258-00 Di, D2, D5, D6 Diode, 1N4001 54  03-7947
21 5070-09054-00 D3, D4 Diode, TN4004 55  4005-01016-00
22  5075-09059-00 ZR1,ZR3 Zener, 1N5890, 3.9v, 5% 56  4700-00004-00
23  5075-09060-00 ZR2,ZR4 Zener, 1IN4764, 100v, 5% 57  4701-00023-00
24  5460-09424-00 ICH IC, Volt. Reg., MC1723C 58  4405-01117-00
25  5043-09443-00 Cé Capagitor, 0.1 mfd, 200v, disc 59 20-9229
26  5040-09421-00 C7 Capacitor, 100 mfd, 25v, radial 60 HW-30118-4
27  5040-09422-00 C8 Capacitor, 47 mid, 50v, radial 61  5731-01003-00

Ckt Designation

Q1
Q4
Q3
Q2
Q5

3J6
3J3, 3J8
3J2
3J5
3J4
347
3J9

F6, F5

NOTES:

1. Heat sink compound must be ap-
plied between transistor and heat sink.
2. Observe index mark on integrated
circuit, polarity of diodes and capaci-
tors, and position of transistors.

3. The view of Q5 and its related heat
sink and hardware is from the bottom of
the heat sink, to clarify installation.

Description

Transistor, SDS201, NPN
Transistor, MPSD02, NPN
Transistor, SDS202, PNP
Transistor, MPSD52, PNP
Transistor, 2N6057, NPN
Heak Sink

Connector, 15 pin (Hdr)
Connector, 9 pin (Hdr)
Connector, 6 pin (Hdr)
Connector, 6 pin (Hdr)
Connector, 12 pin (Hdr)
Conneclor, 3 pin (Hdr)
Cable/Connector Assembly
Connector shell

Connector pin

Connector, 12 pin (Hdr)
Fuseholder

‘Fuse, 2.5A, 250v, S-B

Fuse, 8A, 32v

Fuse, 2.5A, 250v, $-B

Fuse, 1/4A, 250v, S-B
Varistor

Socket

Mica Insulator

Relay, 24VDC, 10A, DPDT
Terminal, #1502-1 (Test Post)
Bridge Rectifier, 35A, 100V
Heat Sink

Tie Wrap

Mach. Screw, 5-40 x 7/16, RH
Flatwasher, 0.146 x 3/8, 21 Ga.
Lockwasher, #5, split

Hex Nut, 5-40

Heat sink Thermal Compound
Lead wire, 18 AWG, 3"

Fuse, 7A, 250V, S-B



Background Sound Board

p/n C-11030
Iltem Part No. Ckt Designation Description
1 5766-10929-00 Bare P. C. Board
2 5371-09152-00 U1 IC, D/A Convir, MC1408
3 5430-10322-00 U2 IC, PIA, MC&8B21
4 5340-09878-00 U3 IC, RAM, 2016
5 5281-09487-00 U6 IC,74LS74
6 5281-09745-00 U7 IC,74L.5138
7 5281-09235-00 U8 IC,74LS10
8 5281-09321-00 U9 IC, Op Amp, MC1458
9 5160-10269-00 Q1 Transistor, 2N3904, NPN
10 5010-08983-00 R1, R4, R11 Resistor, 3.3K, 5%, 1/4w, Carbon Film
11 5010-08991-00 R2,R3, R5-R8 Resistor, 4.7K, 5%, 1/4w,
R16, R17, R21 Carbon Film
12  5010-08997-00 R12 Resistor, 2.7K, 5%, 1/4w, Carbon Film
13 5010-09179-00 R10 Resistor, 3.3M, 5%, 1/4w, Carbon Film
14  5010-09034-00 R14, R15 Resistor, 10K, 5%, 1/4w, Carbon Film
15  5010-09363-00 R18 Resistor, 5.6K, 5%, 1/4w, Carbon Film
16  5010-09324-00 R19, R20 Resistor, 27K, 5%, 1/4w, Carbon Film
17  5043-09844-00 Ci1 Capacitor, 47 pfd, ceramic, 50V, axial
18* 5043-08280-00 C2,C5,C6 Capacitor, .01 mfd, ceramic, 50V, axial
19 5043-09343-00 C3 Capacitor, 10 mfd, electr., 20V, axial
20 5043-09030-00 C4 Capacitor, .047 mfd, ceramic, 50V, axial
21 5043-09845-00 C7,C8 Capacitor, .001 mfd, ceramic, 50V, axial
22 5040-10974-00 C9 Capacitor, 100mfd, electr., 35V, axial
23 5551-10161-00 L1 Inductor, 2.0 uH, 3A
24  5791-10862-04 J1,J2,J3 Connector, 4 pin (Hdr)
25 5791-09437-00 J4 Connector, 20 pin, (Hdr) Ribbon Cable
26  5700-10176-00 IC Socket, 28 pin
a) A-5343-541-4 U4 IC, B/G Sound ROM
27  5700-08985-00 IC Socket, 40 pin
a) 5400-10320-00 U5 IC, uProcessor, MC68B0O9E
28 5010-08534-00 W1,R9 Resistor, 0Q, 1/4w, Carbon Film
29 5521-10931-00 CR1 Oscillator, 8 MHz

Note: Six capacitors provide +5VDC filtering for ICs; they are shown on diagram with "B" symbol.



O

Hesssccnssa \

J6 PLAYER 4 <4-J7 PLAYER

1o ooooocaosasa
3 4.J8 PLAYER 2

J11

soo*%ooooox ]

(o] O 000000
X %5

n

2Elecse

“_INDICATES KEYING PIN

Alphanumeric Master Display Board

Item Part No.
1 5760-10875-00
2 5791-10850-00
3 5791-09437-00
4 5791-10862-12
5 5791-10862-09
6 5791-10862-06
7 5010-10258-00
8 5010-09774-00
9 5010-08772-00
10 5010-08981-00
11 5010-09534-00
12 5019-10387-00
13 5043-08980-00
14 5075-09135-00
15 5310-09153-00
16 5310-09882-00
17 5680-08969-00
18 5680-08968-00
19 16-8850-139
20 5010-10927-00

p/n C-10877
Ckt Designation Description

Bare P. C. Board

Jg, J10, J12 Connector, 26 pin (Hdr)
J4, Jg, J7 Connector, 20 pin (Hdr)
J1 Connector, 12 pin (Hdr)
J2,J3 Connector, 9 pin (Hdr)
Ji1 Connector, 6 pin (Hdr)

R25, R26, R50 - R61 Resistor, 1 M, 1/4 w, 5%

R1, R2, R6, R10, Resistor, 18 K, 1/4 w, 5%
R14, R34, R35
R49 Resistor, 15K, 1/4 w, 5%

R18 - R24, R27 - R33, Resistor, 10 K, 1/4 w, 5%
R36, R37, R39, R40,

R42 - R48

Wi1-Ws Resistor, 0 Q

SR1-SR3 SIP, 18 K, 9R, 10P, 5%

B Capacitor, 0.01 mfd, 50V
D1 Zener, 1IN4740A, 10V, 1w

U10, U11, U15- U18 IC, Hex Buffer, 4050

U3, U4, U7, Us IC, Quad NOR, 4001B
us, U12 - U14 IC, Cathode Seg. Driver,
UDN7180A
U1, U2, Us, Us IC, Anode/Digit Driver,
UDN6118A or 6184
Label, P. C. Board Ident.
R3-R5, R7 -Rg, Resistor, 8.2 K, 1/2 w,5%

R11-R13, R15- R17,
R38, R41




TE

EEERAEY

C-10866 Player Score Display Panel (Alphanumeric)

10

C-8364 Player Score Display Panel (7-Segment)

a

:—_:-gb

Display Characters Segment Designations




Playfield Pivot Pin & Bracket

C-QQSS Ball In Play/ Match Display Panel

11



5]z [ 5]e 6 w
IHA-T3A .o AddNS
NOLLYNINOT 311 5 (2] > v WAL'S y3mod |
wuanas | [© _U % BT RS
FELEL] SfL 94l g€ Brg
S s> 3 (2] > < |# NYW/ QLNY
vl > |1 iy = g 3I0NwAQw| l1SAS
NMOG-TYINYW O fodn-OLnY e 51 gl - S lels NSO | i auvos
JONYAQY £ ? > TR F4 aGND RS
PLMSL SLMSL MO0 THILNI e N 104d
2 10310Md AMOWINW | > FETET <! LEL
9LMS L B yidl  Firl
Y > [81] > £€
3A-ATE :
3 |ez] LS < |2s $7102
A¥9-n8 M3ddi]d
= [RETFTUA
H3ddn -
4 oIA-n18
1 AN xu._n_swm €48 E£rs
_ m €L MEL .
aNs
DItARg “rua_..._._"_
i z AHO-9H80
B m
N
2 |21 > e el ﬂl 8 MOY ©
> n_v__ 2 oiATAM | S |2 €T LMoy e
£ AIaLHm | M S oo o))
2] NH9-1HM by IR ©
5| 8] > < |9 |¢4+—— v mou -
B e |2 ef— emou [ouvos (@)
RHDLINI e | ¢ zmoy [ Nd2
~ LHY 6| & | MOH
8al LOL 8aL saL yaL gaL zal 19 =] O
13534 31NHO T 3LNHOT  3LNHD LIIL ISTNS oirl c
3008 L NICD NIOD NIOD NOLLNG 08 g08 o
HOIH HIINID [/ AHOIN 110349 1ve / emwnid d - f-
2z 203
BMSL GMS L PMSL EMS L ZMSL I1MS 2 i 1 105 —
s | > & @ & L1 owoems w
& N N
' S 5 -
? > > | 2> RPN ” 917108 ..n.u..
§10S c
Lty oN L L Fe=s)
ANOX2071 (L7 T3 L ;
Nioy Sl 2idl 2 “
Kddns
=t bt Ed i3 a CETI 4 _ﬁI L & Mgt uamod C
#FL  +dl 972 Sai £de Ere
=
%18 = AR
WLSAS ¥3NV3IdS 3NO [uswvaas W
Taong CJ oy
sidl  gifl aavoR
r b
= TOHLNOD 4 a13IHS fid2
K1EN3SSY € ] 3IWNI0A ; 5
mmﬁwnw " ¢ aNo uS.ummMJ __ T ' BRCELES olany
€ ] L el 2 1no
olany ey DICHY
Sinl aldl  9Irl =1
1268 -H 3718vd

L3INBYD

40 wolLlio8
6re 6d8

 N3LEAS ¥3INVIHS OML

+ z| >
REISERE] 4

12



k|
5610-10897-00

TP2 T2
WHT HlEE= WHT
E aBsvAC |
WHT 2l¢ WHT
GRY
P5 TJ_5| B g
=i 5|¢ GRY-WHT
1
|I Kl2 GRY-GRN
ON [OFF 6|41 P/a P/O
SWI|TCH K|e|€ RS 581 641 pr0 PO
ssaale <|3 WHT-BLK WHT-RED L¢| 7| aiT-BED <] o[ ReR oy 6Pl 641
1093l2-00 s|¢ 26 VAC ﬁ_m_‘< [idere.
'] alg WHT - RED 6l | WHT-RED) || wep
8L Lelgle K M
B < BLU-WHT lo ¢jsLu-wat 4 Pa - S |
o——|7 13.5 VAC = ) vio .
BLU-WHT ol BLU=WHT BLU
A ALl Y
NOTE . JUMPER FOR 115 VAC (SEE CHART BLK- YEL _(\” A +
30,000ut
FoR oTHER VeLTAGES) 48 VAC ‘[ .
BLK-YEL E" 4 L& P
783 T2 §P2 642
YEL e el xeL
6.3 VAC Lelo € 21€ YEL
Lelsle sle| YEL-WHT
YEL-WHT ale ¢|a|AEL-WHT
o BLK
15p3 1543 7 o
BLU = lf TII'_'MZ
1541} ISP =
2 —I - T SASB 5 BTLE"L
Wi
5 * = |
GRY 9 6 "
& >4 + aldd K-YEL)
- $Ryc3 ci -
o1 ¥ 100% s|€
7 PrOBR4 C-9939 FLIPPER POWER SUPPLY
5
UPPER
SRR RIGHT
FLIPPER ELIEEER

P/O B3 P/OBJ3
34
33
P/OBP3 Zic o)
P/OTPI PAOTR
21
P/OTJI

PrOT

ELIPPERC
BUTTON

ORG=VIO0

ProTII

20
P/OTPI

ORG-VIO

ORG-
GRY
P70 TJL

23

P/OTRI
IPi9
Le]
IPi9 S 2
1

FLIPPER
BUTTON

JUMPER

=

206/ 218 VA

VARISTOR

275}




()
&
o
&
&
ho)

3P0 |31 Fi +100 V. BRN ] 1
1 M1 023AsB i TG 214 1 ore Sl MASTER
4 oo 100 2| 2 T GRy 3
i o i EEY |6 i<l DISPLAY
| = emrl i I LT
<ol 18 [osvoc ™ sl e B0 -
<l 1€ OO 12vne =] 3 S0L. GND
UNREG 3 1 4
<112 s i B3b =
| TASE [SUPPLY - ;
i —o0 _.._z_‘ bla 3
g 513
e = LAMP
5|10 3
3171 <|s GND
O F >
'7' shen > | 12> i
21! TS lievoc 5| s [ bk
K| 3 16— F2 5| 6 | I {
Lz le A8 MsoL B 17 PO }‘i |
€ & B | 8 [H—N] AMP
‘ =8 L34 . B ’g 2 B+
| <o
3p2 |30 i
P ;‘;A 393] 3p3  (BLY)
6 3 |
E 2 sB8 I—; [ {9P2-6 ol B
, 3 E 7P6-1 +
P T Ble 8P4-|
) 34 8P4 -2
i 4 8P4-10
d r._ BLK-WHT Ciip3-3
i 38| 3PS PIT |
+12 i WHT-GRY
: 6 |9 +12v UNREG
| 12 5| 2 [>1-e Rt (6~ 12v UNREG }
S ‘tg a ; sy )2 5VDC I
e +
i 5] o >___@!V {a
>
' BLK
i e soL 3:EGND
3 'I:; i o 9p2-5 i 9pP2 942 e
! = b 1P3-2 <|1 |4 | F F b
L& _(jip3-i <|2(€ it Ss—ar
8pa-11 3
§ aygl 3 —4€ =
| BRN = WS e e
}H '_") é ': YEL
; i B GRN 7P6 TJ 7P4 Ti4
| PR A £ oL _ YEL <2 i [d =_tb
w t—o—o— - _6{;——“\9 ::;__ﬁt WHT - YEL 3le % ZQ 2 D__A__
| TRELAY ! ’__3 o g~ WHT=GRN &
i CanTACTS ¢ _E 9 >r_°-ikwm_—__
g sase P
POWER SUPPLY : r_m _____
) I - | el s
¢ S
py [~
—Bbb

R CHART (Transformer)

VAC 230 VAC 103.5 VAC
] TP5 !
| ] | BLK : ¥ |
2 2 2
5 8 8
) 9 l_ 9
3 ks 3
8 5 5
= B WHT A
8 8 8
3 WHT 2 4
€8 4 AsB 8 _ASB
3 278 V 130 V

5Y. VARISTOR: 50I7-09063-00
0. VARISTOR: 501T-09044-00
4 ASB: 5T31-063/4-00
8 ASB! 5T30-08252-00

Power Wiring Diagram



Je

J3

Jie

J1

Jil

Dl

JH

CREDIT/MATCH

PLAYER &

POWER TABLE
TYPE | ReF. pEsiG |5y [anp [esc
oso |88 ity | 1 [ B8 |-
Mool [zt TR [ 7 =
LI )
=i SRi I.-g(@ IFER S
8 |—ket \ s i W Srai ubN I8 [ et U = ij 9] e
3 16 5T8Z
7 & L E LRI =
: T von 80 [ RV e
=~ US - 1
z 3 2 17 $T8S i
u 5 sTBg
(] 4 g i1 STRT
7 /2 sTas
Uk}
g 5
1 18 STB9
i 5 K] e STBIO
& 3 STRI
3 p 5 Ul 4 osThiz
2 i1 sTRI
A 8 L) IS sTBI%
8 8 WosTBIS
: 3 il T 12 sTBIG =a_"TT P
=0 j 9)ur 6118 4
= swy 1 ;
9 2z Ay L ig STAI
3 b sTeE"
5 3 ';—\Jm, 7 13 sTpa’
Ta s| Ub | srex!
i 4 mw Z 17 sTgs’
it b 15 sTee’
B = ajuse- 8 1 ste 7"
3 1] g [2_sres
! ‘ JoDst
3 ! 18 s7Ta 5"
3 ] "_‘\Liu!n 3 16 gra 10" ’_
1 & 13 st@ il Dot
g e ) 5| V& [new e
B 3 17 ses 13! =
! L s) L3 b 15 1814’ H
1 8 Il §TB 15" m
b et 7] gy |12 srB e o L3
140508 ; _\h
18 EY S 7 I T oy ol
A= o com M _com
1” e 4 s A BN
16 N & 3 RY. p 1 inat
15 LT syl | San e
I Mgz i 7_Re m R )
L gy 3 e K x d_‘}s“‘_d_
: 16 Aan—
= T L | T A Jram e
] 240 b
“ P 8] 780 [1_jaat ] e
) R9 WA L
5 v RY|
5 5.&}" i - com
2y ISt & I} 3 g Rl e
%
2% 1 o L R2T USSR & oo
4 H] 3
2z
21 2 o i1 d d|af o] o] wje
20 3 16 4
(L] ! '8 b
10 8 nag a |/ \
; 8 W RiBigayt a4l sl o= é
1 12 &0t N e ledese adudp ¢
: i 18 i P B B S |5k S5eSngiedit 4
5 W R At B
: 1 y Ula i5 S Hv il & (R R o 5
4 T
3 ——.‘—’.—_J.&-‘J_ | z 7 e K o
2 | _Branxine 3 3 R " LRl === £ =
t b 6 A’ a
B i 140508 7180 _M—R|1
— = SRy i
| el )] L] | U com' N
7 ; B' ufpit 2 7 5 3' RiB g el ala] =
AR als
3 7 upis 3 g o] = (T 25 ale 215
F——rnn—| :
y o Tbu}‘ 5] U [m o PO L &l 5 |
5 5 SB- & 3 d' dil Kt gt (o} '
7 4 JD—‘ T rs (4 e Tmaz ¢! |
__._b.,l.|® ! L, s - .
3 10 4 5 b P i M
g 2 5 Can 8] 7igo [ S i SN rsog SR
- R2Y
& |—nxey I STRI
SRy
o |—MN.C. = AN T
A b S — sT81’
12 f——N.C = =
= ki ;t
) NC M ML K
p L 15 | l J
N.C.L e Ito\a»sioaweunzszzzszaswl'r7\! 219 1y 308
+5v — e b
f 581 0 2l a| uf o wq [of dls| o] B o< J5
SR 1o 2 589 3Mme T 563 1 4 2o ieiyilLny



e S = 1
4 3
S — &
ER_TABLE “*[ VALLE OF UNMARKED REsISTORS =3 .
6. [ ETHE
sic.[isv [ [ive [-eo SESIGNATORS [ormsTwaTTs =n
| gilh=1 =
: 'R El —g?%;%aiﬁ |82k Vaw] 5 oM - 2
—1 - i
= Lir s R4z 1ok vl = i
: . sTa2 IM =sg 1
. K49 15k | taw] =
o[ - Rl R2,Re. 710, Ris, 73, 735 18K | aw| S
=L e T
IMRSe [
i
s78 10 AT
5TB 11 3
STYB 2 4
57813
STB % :l
SIS o~ :
TR e 5*}“‘4 ‘?
NCH 7
- 0
b
= 8 JB
= 6 pLavER 7
o
e
r 8
y
3 i
4 2
——— £ :
e ra 25
d|0f wlivl ol oof el Ta e[l € - .
ols P J .h
= N
g
Com
soT iy
"
258
IM
.53 1z
sTE 2 ¢ W 4ga i
T8 3 %
578 4' :
—= sta 5’ T o
5TB & A
sT8 7' £ 5 2
, B vermmm e I 4
o \ 5TB @ v -caé i
ol afs| —[=
8lalol 215 o e L I = i
k] g 8| JTnaverd
c
o) T = - d I
I B R B o
@ e
M ¥ & = = a8 v 2
RS S ! K
4 w7 &
| W " 2l
” E5)
2
M| 1w L 25
[ ® = 22
HIL 0;(. (14 NE 'il NC i B ie
7
CHITTS i | T )
1335] Bn'albloaia!lzazsuunswn1!*1;:!9“‘3345 iznmlslnuHsa-zszslluuswn-'?I!l!ll"\Sllrl r‘ ;
carm
T9 J6 :
PLAYER 5 PLAYER Y i
Y

Alphanumeric Master Display Board Schematic

14



STCE =
2| Ue 12
D 741574
] L
cP
3 Wi
RESET ?
R5 ¢
4.7k% ;f
RESET
T T Sie
FTRG ? ’ i
R7 B_Lit
RS
7] a7k -
47K: - 5
2 v =
NMI Ve — =
3|irq SC = 20
| 4IFIRQ Lic 315 = P
Sles 3 RESET cail
N.C: RESET|
Ne=PA  avmalREnc 2Up/W  cazpiS
Ap o Q g E PA
Al o], | £ |34 VLP v:a 2:“ ol RQA  pajf=
c
\:Z 5] o Busy 33Nc agll Ag Ag g = WE - IRQB  PAZ——
A3 R/W Al al OF gl
Naa 124, i ET] 0@ Do uf AzhS LY Ny EE pgld D¢ D 330  Pa4lS
NE 315 US B2 CT) ¢ GRS o U ol7 A3 \Aa 513 U3 oo i Api 32l pasp
Nas e W ppzs Toalfoz 13l M aspYae af b2l oz 3] . pugft
\ 7 ] 8 o 28 D3 D3 15 B 2764 i 2018 i3 D3 / D3 30 b3 PAT
N\Jas i6l,, @ 27 Dal"’Apa _ 1g] = OR x 14 pafAos 29 10
A8 D4 D455125 A6 AG(2KX8 ) pg D4 PBP
N\ Jas The 3 P P13 D5 RS 7 IZBA.‘, 3 ATA AT a7 os| % 280 fiyeet 11
Ao ey~ pefe5 osl Abe s[>0, OR A7 AN JA = ssfos 2710 Ol
N ] o o724 o7l fo7 is} > aol24 A5 NYA = orll__O7[ ADT 07 pos
NJAL2 20 ;‘12 AlSIES /// 20 ::E A2 AION AI0 19 Al0 [/ U2 PBa I —
AI3 21 22 % 22| a3 AN o L LA ri6 [, 1 [ —
\ Al3 g Alg / ol Al \ / 4.7 821 P I
1 12 s
N I_ 7] | = Al \ a Py 356 RS¢ PRTMI—
N = ] /] 7 N - —
N % < < % s cgz%-_.
N ] % cs2  csg
N LT TT77¥ 7727 777777777777/ =
\Q |_74LSI0 Jag =
2] 12
=2 \Z
\ AL LA LR AR AR R RS RN
74LS138
I
Al4 ; ¥
AIS 3l 7 vabl!
Y5 —
5 - o va PIA
<] - o ¥I 15
3]Y8 L GND
74LSI0 8

+5v

193 é
POWER




+5V

PIF G 12
PIF | 1l
FIFz 0] Ul
PIF? 9

N = 1408
PIF5 7
PIFS &
PIFT

R3 :taz

SIP | 47K¢ 247K
47K

15 2

E

Y

alfe

]

r-3

5

s e

s | CPU

Iz INTERFACE
13

(188}
CPU ANALOG
INTERFACE
BG_SOUND
=
2
. S VOLUME
e CONTROL
SPARE

Background Sound Board Schematic

15



1 I T S i, o 0 0 T I 0 5 i 1

T LI 1ELELELY ._tttb_..
WWWWWWWWW MWWWWWWWW —NNgnw-o0 —umeOgra N
BLU/WHITE ® 2 e It o
BLANKING —————————3—0|2 - 3
COMMA 38 i ol S2O £ o8 a 039
COMMA | &2 —010 Ol gS =5 > =45
A2 —0 9 wh— ®E SF ® -4
t ST .2
4 DISPLAY ©% EE = =+
-0 5 BCD =1 0 - 1 o—4 LAMP ROW —1
= - 2 2 =
o2 3 i3 e
o1 i 16 30—
L o9 @ LAMP ROW $3—]
=1 =
“.MM 142
DIGIT
3 5 STROBE PR S < E—TY
= T e
WT MWH Wm_rﬂt coL-4
e
o—— LAMP COL-5
”%W T %Ol %;‘ g
—06 8 0— LAMP COL-7
o3 30— LAMP COL-8
53 o =
o2, H ™™
—o | < m
20 (@] m @ o coL-1
o m o . 20— B..%w
2oz o 2 ST Ao co=s
g o W 50— =
SIDiSPLAY =2 > COLUMN S5 tol-s
1 o W 80— coL-7
2= (&) 80— COL-8
20
&l vz
s |wiDGET
B| 1/0
1
WHT /GRY bES | 0
+l2V: —09
KEY. = I B 20
£y SPOWER 680 uzé vt ms_.._..“m: 19
v u...mn.%.n. 6808 GAME [ | GAME ROW 85—
GND. 02 ROM | | ROM 3
BND ' olaz) 422 2 1
MPU
SOUND| [SOUND . H
ROM | | ROM RO
SHIELD | y =i uis 43
KEY o3 1J11 50—
s sotBoios 357
Lo SYSTE 70—
14186 80—
VOLUME 8802/ 90—
CONTROL 8808
10—}
P S — e ]| ] 20—}
v v — 1100 =Y DIAGNOSTIC 32
NE——————————10] < W2 50
= SOLENOIDS 65—
SOUND o] g0
DIAGNOSTIC Nmu 0.5 Hr-
o® 288
o nN— L il B
000¢ 900

—BLU
- GRN
WHT

GND-

MEM, PROT ——BLK/RED
BLK

ADVANCE:

AUTO/ MAN-

MPU
68B09E
us

B/G
SOUND
ROM
U4

C-11029 B/G SOUND BD.

i

-

=
o
Lo




e l - 3LHm/MI8 i i i

i

TRt

L KEY

|

L

ﬁﬁ%
g
g344

16

gefdrs wBectBanaigsi
100 [f] | S
LA T
ey o

POWER SUPPLY

D-8345- sa1
354
”gﬁl :_u‘mvournas
Bk "::" 0254 5.8
D T 0"
—o10 aa
O~ T
LAMPS [}

! s
L4
wass HEEE—
T

soLEmx0S
2.5A 5.8, T

o e 00

SOLEN%:: PO 0 T N— = & Pk
roner [ITTEITT]

LOGIC
SUPPLY
F3 F&
TA TA
5.9 vac Ki
347 gl e
;
SPECIAL ILLUM,
RELAY oUT

SO O nT N

>>> haved >=
G333 8¢ i3 ] L3
O z 2 r—
AR
L
E 7 b
> FLIPPER POWER FowER
I NP
FLIPPER B+ SUPPLY wi F2 lo——
sRY orhbpid 5A S8 O =
+50v aRY —O0 6 NC
+50V. —os C-9939 :
x:z —e ; = 5 0— BLE-YEL 48VAT
ST e sl s o—|BLEYEL 000
+BoyLBLY __QD i @) ;: SO KEY
qnw‘:
18J2 - 5 o BLEYEL 4BVAC
FLIPPER
OWER GROUND

| oo
Foam 5
L0~
l oo
L 0w
—

—

GND
NC
BND
KEY
NE{

—_—1 on

e A

BLK
BLK

Interboards Signals Diagrams



| LPUB'GE LM | . -EPESV | "bPeav| tbhuatV | LVRI W | | O —

8L pue ‘L1 ‘91 ‘vl ‘€L g
ZLLL'8'L'S 'Y 2 M +
I

Al 8 4°) eS| SIS (S8 4°]
L PUB ‘G 'y ‘2 LM | 00-05260-00vS| -evES-V | -EVESV | -EVESY -epeg-v | 00-05260-00vS v paads ybiH
‘A8H NdD
ssadwnp ven-N/d  |zzn - Nid|ren - Nid |92n - Nid| £2n - Nid | Skn- N/d 11 woishs awey

% 310N
335 sel
NId ONIAIA
mmpuunczﬁ
t
4

e o 3
g@% = —a ol

Hoc s =l

e (I I

m_” = @QU@ s dﬁ.@m@mgﬁ@um Cer3f) Cer3g Co3) :
==y _@@-@E@;.@..W
ﬁ@%@ I@ %@ QW:J@ [C@En n@ [esn A@ [ e ﬁ@ D m % W M ”””” HH “r
i @@Q@QQEE m@@aoam_m o @@@@M@m@m@w@ & {= - % W R .
S EEEmEEmEm T T e M & = w“ ml_\% .r,
golloy == @ { a | g = B e
a!.,: o QQQmm @@QQQQE ) il % ﬁ f Lo
5 BE GE B B G 68 6 e cmeo o> G o ee i %w@_mﬂl

E}
o
L

[ =
@) -Tnnnm.a._..n!no_ n—ooooﬂ«ﬁnnt\u_, aaaaa A u__;taan. O oE ooooo %_-loua. O

|




TUIXH3ILEN 208 1118

‘ain NOTidINISI0 WOLLERIISI0 jetd| DM Leed (WAL L NOLLdTHIS30 MOTLEMIIS30 Letid| 0N Lued  (W3LT ‘hie MOL4dTHIE30 MOTIENITS30 Lbeidl DM lbtid  |W3LD Ll NOTidlHIS30 NOT LBNATE3D 4 ‘DM Ldd  [W3LD
_ owos 30 3en| | =] [ | w [EEE| [ i o [T [ nel] o | e
B S M giss | 2 8 | "R oistarmus | "t v 335 | UGN a O :_u e I 1 1 8 |out S iinoBeAtod g | 49 Nt 893 | PO-3GLCE] <6
o oo [Tl o] e S e | w8l [T SR | Rl [ g o ] ]
N i LI 0 [ I - Y 0 Ol B 1 B P R e 0
] maaes St [T | [ e, Sl o vmm [ gL | [V [OLSERES @ [ mlal| (o] JEmw I ww [Ele
I s R D B O P s 0 D e N e 10 [ e A T e 100
S PR s [ ][] o Shaibe] o [Sume] [0 [ R e S| [ EEESSES w | womle
o S e e o [ e | [ o S e || [ mmE o [wle) [EEELEIEST | sl
| [E%033 9E TOL0W gy LT P B 1T | 510 nawi so | 9095238 | o | P [ .:Lmh.m@ aty ea-areeal | VLR es 1= DI MRl ayn BE-355E8 | g |
s ¥ I 0 [ = I 3 N P I i 2 I 50 P R i+
e [wmalo] ] delgml e [esle| [ sl e =0 [ e G e I
| T R {1 ) I ™ T B 13 I Gl o 110 (I DY |

| 50w (18 .mmuwm_.amaw g2n ea.mu.mm.m P 1 ns* immﬁ»oomnﬂm.um 267 S:mmﬂmm e ' EECL _C._h_ mm .mo:m_.m.ummup 126 S.mﬂﬂ o z WS “AR@1 .nmmm.._m na.m“mﬁ
I ] 7 0 [ N P v 0 Ot M | 1 Y 2 IR 1 1
I T 10 e I 10 B ™ B I e T R S we | sl | e[
O [ ] (] B | o s | TR [ e e ] TR0 [ 1| i v s TS
1 R sen - Sipse a1 | i ._\_u L T el i A Y = N B Rl i+ [ v 134005 NId-82 PR=OLI8) el
Il v I e 0 [ gt~ ) T 7 3 O N ™ B T B+ ) [ I I o
g e [l | LSl w [umlel [ eLAgi e [SEmlel [ e 1 |_ear o | S0 0
| (E074-d14 .mm..._w-._.nh ..quZHo gan na.mwmwm ez g [Liom -\_k EL ﬁmmwmum .Eumu.@.m...qhx 8-m§ 15 | 'BED zx;.zmm‘_.mﬂ_ﬂ.-m v.wnm 84S uaumww““ 2 | ' 2SA9N ANISIHIH Slmme“ 211
I I 7| [ 0 e 2 e e 3 [ I P00 0 i 71 6 ) YR i T
R amEns w [egle]| [ rseasl w  [ewmle]| [[PUmAgnll mew [SREL| [T momas =g
\ HE TigTe B X we a0 ea-azs8e | o T |iien Q_u 25 0 d oa-sosen| . 2 [ S ORI WO NE iy cus | 0 C6Le8| op : e s o LR
1 LN R n 0a-2=158 | va B [FIBANAY o 0 NE R | atn -aton as | DeTaETRE 55 | o | %Y 3078 Mk eve 0w 33 L T P o ONNOGHOD WL | B1H JUON 335 | 6226-82 | 911
T s | [ Pt SeE [T Rle| [ R Tl e [Samla| [ Seoegl o [wmme
S| owingieuel e il | [ [T o0, 550 Sl siow ] i s | [ | e g A o P w0 [W1| 50 (a3 e v am | S Tgltfan
ST T g e | S| [0 T B T TR [ b [ e [ B B TR 0| [+ ] it dumegs i s s o
z O feeion. o'y | esn cesn | P0°SHER) 2 £ |8 m.:u RISt oo - gies B R P B i O - L ¥ “wis M) ‘RaaveN el s Ala
O e i I 1 2 O R P ) T 1 3 O I B %272 Y M - 11
O T s I e 3 I O 2% 4 NI M0 I 0 5 il i 3 ) N I T B 10
Bl e il ol = & [HiuN -\._.h_.m.... D OSE | gy gy ||| ME0NSIlGe v | JBLEe AMEIM A 5B WY | M| s |@ | 0 | usoum nosss wis-e2 12r1 bk 17 o1

- . L. Bl sply
Lt ceirt ﬁﬂ_nbm“ﬂ.__:..:.m_f.m.”ﬂ o dmﬁ% a1 - ﬁ% 21 WM EM LM TS T T2 I (5 '390 ‘90 ‘290 ‘@90 '8S0 ‘950 'kSO mma

| .E.._. Tt w21y 218 ‘m21H t/1H S1H TN 09U sy ‘92 'S4 'w1u ML 11N ki ) TGS T 8 e m”_._.mmn .mma _wa -

i e ity A oW mI U SteSRIBME 0 7T e i

T'03a @Zr 'HOLIOBAUD ‘81 ‘w@lM *1@1H ‘BEH ‘SEM ‘ISH NHML 9H 4214 w214 *121M BIIM *S1IH ‘211H TBrriE U0 IETENT. "¢ *SN IS0 .m‘ﬂﬂmu: ivn sBsn win en

OMML BZD 653 BSd 153 ! _.M%mwmwm__ i st !..Eh g1y = o dmmﬁmwlun..w_wlmdmwmuwmum 81 T i 8T TiL OA. 820 B34 40 IIUHNNS IADBY -8/1 OIINNDW 38 2

243 13 man_;uc._uu 55708) S56di8 ‘8214 'S2IH 221y '6LIM ST SilN ‘GENN'26H "89H SSH '35 'SEM ‘LM 'igM f@ obE it (220 R 10 e P10 "0 ML 98 _ M RISTL RIS D SR . e

21 W0 WZ v HOLSTSIW EITaT] UOISTENGH] ‘9 (¥EE-918 ‘90 OL H343H *ILIMW3HIS 8O4 °1

iSII0N

81 PUB ‘LI ‘9L ‘¥L '€l A £-€2S 2-€2S S-€259 1-€25 A
[ “ by byt byt t m e . ol
N_‘:.whﬁt.s .mvmm-(-mvmm-(-mwmmi-m#mm.( i L
_.
m

9
'y

81 PUe ‘2| ‘9L ‘vl ‘€L
Js 0 : :

ZIELL'6"
€-816L| v-8L6L| L-8L6L | 2-8L6} |
LPUB'S 'S ‘IM -eves-v | -eves-v| -eves-v | -eves-v v sieg Aajly

81 PUB LI ‘gL ‘vl '€} g
ZLLL'B'L'S 'Y T IM +

eI =l e (2 AN s = | o A LCEST | 1 1 —

17

ion

System 11 CPU Board (D-10881) Parts Informat



LES !F

T o e

DESCRPTION OF CHANGE e
WEE N +V FILTERED
SEE COVER SHEETS V94
AES cOVER 3INT. ISIVE . a8
SEE COVER SHT, e |
T ok
L2 47 ZRig
iz P e e
And — 1
c28 canl c21l o
SiN w001 100 T 001 <
3p3D——aq_ MFG.  MFD| MFD]| 9

WIS ~ =<l Wil

284 ic4 VA TIT I TITT T III IO T IO TIIITITITTIITOTOIIITITIIIITIE

2cd Tc4d

R T R I L L L L L T LT LR TR RS )

Y
N
N
:Q SR2-3
‘Q o < 47K
\ -
4
343 [ 7c il
Q Swi cﬂi@— T
\1 £ e gty E
L] 7 £o
NE—E v i
9 Aiseq i 12
4
o té' 13 :4 3
r 3 1 B
£
t sl i
LI TE e R i&!fw
N __& urs |s 11 A;
ax 7] s ) 4
Al I
7| &
L] 5] [[-]
.; EL
Aid |_,
s k2

"lnh}:l\n"-
8
L

SR2-2
a7
B4 L
Sk2-4
PLT4
AR g
(—D“‘
Vi
77} i L
el x
o 2l ¥
+|™
30 7
29 &
28 2%
i al”
=

ARRRRRN

PILLTITEGTTTHTEGTITITTEIEPT LT F i

BE FERFEETE FTTFETETEE

wi! S5 @ a!
AL 47k
484,2c4 <&l
] 1N
AN
4cd € 4
2ce 1 Na
284 SATELTE 2“, 1N
: ' !
P e -l 1 f, Nz
#84 4
,l
4
7
V]
‘A YL
cs8 A4 s
fuf é Lk £2ne 2180 ﬂ;f‘ L
27 2oy A
|!
r
4 e (S RUA R G
AN AL R e ]
e 2a2 IS F S 57777
ADVANCE 2 I
DiRGMo 5T CLED, ;‘,M" 3 ==S.°I? 'n ol
TN ¥ Lsa2
SwiTe @i — Minr PROTIET - DU%:I
- 4c4
ok I—c> MEM. PROTECT




‘ 2 l 1
& ? Key | KEY
2¢ Z-7 o)
cay m vee e i 132-1 3 e
if.; al, raf aé— FEEF) —@ED N
jrois a 9 1% | s = (0e-35) $377
i e 12| o| 2|5z II::-: == :— 4
o € P TR S P —= 0-1) 37510
] i 4l ool ST 73 ¢ "%’ " D
- . ¢ g1 5 3 :.:: sT0 % P2
Ty 7 = 2 b 4
Aag ‘5 (4 7 & %
ﬂi . ! E AN - N % —(11&-3) 5577
/83| ™ 4N é ] # EREF2 ) |
e "‘: g r\ 5 7 / E
a TN u44 4 & L] am
a7 & 4 N 74154 . 1. 22
a N 3 7
s N 4 &g (IB2) 3537
¢ N ) 4 isn T
AN L == —a
AN T [ xer@ize) [ a1
N " ﬁ o
; N - (J3-T) ;
AN (3D | [
N 7
2B\ ﬁuﬁ&@ 1
1 N I55)| [ c
ZEN xer @50 | [/
1N —2AE (353 0 1]
A L
g Mm’f@t@ ?
SR20-2 / f
—V\ el (133-19)
SR20-3 ]
| e & LOMMY 39 CEED, //"
' :#Ii 7 cGs c.ralc Te = g
3 = E
2 oL ‘,?I‘n Iﬂaﬁ sR19-9 ;
kE3 ]
g
¢
2 Szt
201¥77 4
S — (dR-5) K€Y
= l Soteno
21 B
i/
S —
Vs 1
I — * 7axi
f; u47 (1382) 7z
270
P‘_‘— = eTaoe -
H s
N ;. AL 2 (@25
7 / ue — @D e
V] Jﬁ ulzlz il |
] hyg fedec ba I
]
! / ===
Er / %l_z 0827
MAN -7730
e g 7
% FEgY -
; _ BN , 55 "
% = TA0 MK ]
e — 84 :
TEM PART NUMBER 1 DESCRPTION !on “ naui PART NUMBER DESCRIPTION a
: PAO € DO NOT SCALE | REMOVE S — |
A L5%2 neoo [ PO,1CT, SCALE | REWOVE BURRS — BREAK swan €0GES T\ 1L L TAMIS ELECTRONICS, INC ®
| DATE|l DIMENSIONS UNLESS OTHERWISE SPECIFIED 3401 N CALIFORNIA AVE CHICAGO L 0
J!oss B—J'J -85 SHOWN FRACTIONAL 21764 ANGULAR 21 P A
_— L
DATE m}r:?olcrno _f_._!:':r:tm 1 005 FILLETS 020 MAX z (f(é’ﬁ{iﬁr‘, (}pd{ S 5 f‘; ) N
mau;&‘*%;rz FB?:?;"&‘:: lo_nr ~4L % st ol " lo-8947 Pev
f C l 1
" System 11 CPU Schematic (16-8947, Sheet 1 of 4)



gy

DESCRPTION OF CHANGE

MP.

e covER SHEETS

SEE COVER =WHT,

olo [»

3c4 484,/03

EE CovER SwWT

MECHANICAL

In:

SWITCH MATRIX INPYTS
R

(7////////

W % % % <€ %

o
1 4
b

bﬂﬁ%ﬂﬂ ﬁt

MfZ////////
1

W mmmcsel

Fames a8
rrTATER

AC3
-3
D!l'—.).1

T

454, 144 128~

> RESET

84,/ 89 Al
<o, /84

I T T
304, /04 O 1RSSBS

ez

S -

PIA G82l esi
3ogo
|33 235g8ssazsdn

L

/////////////7/////////

o my g

T T A LT A A

3c4, 04

o3

///////////

/////////////

////I/////f/i/

BwEING.

I'/II///I//

..*'/l/////_[

v ZZZZ2

184 DA

AED— i

SOLENOID
DRIVES

.

P

\.\\\\‘\\\.

SOLENOID H W

DRIVES A SRErs
Loi¥

L

BT

A
A
1
LA SR
%
L
A

18voc




1

SRIT-2
475

T T T T T T T T T T T W \\\_\').ﬂa

LAMF EETHEN

avec
SRIB-2
2k Geb |
RES
27 20/
SRIe-3 TR STROBE/
2.3x Ged

e
A
1
4 D
¥
A
]
y ]
/ ]
4 i
y
4 ===
%
A %
A V1
%
i 9
A 1
1 e o9
L23 Feid
A L —UTD (4
i sRie-9 P42
’ A 4 as4 | d C
2 1 1 R&3 '
V] sRi6-10 WP STROBE?
& / d = AP 4
T15 L/ ;‘;a (1L -MTC.(-‘
=/ P use o ]
72 GEED
PPPDDODPID 1 TiP42 @
) 4 v SrRoBER 3
il B ua8 isird p :
aroo
LR P
@ ////////////////_/: 1
7 A A L A T A He- 1
SOLENOID
R47 Sggf&?sw d DRIVES |
s 2 W as A s;:;z as3 4
TPz IoiF e | Tiree sail
/1
V]
A 18
}
TIPR2 =i A
12
—-D A ]
4 :
1 1
Q30 i 1
TiPr2z 1
L/ 1
]
1
1
1A
imem | PART NUMBER 1 DESCRIPTION Jore jfmem] PART NUMBER | DESCRIPTION Jorv 5
| PROJ E ot [
7% §¥Freo0 | PO NOT SCALE | REWOVE buRRs — SREAK SHaR? EDGES TWILLJAMS ELECTRONICS, INC. |
DWH BY DATE IMENS UMLESS OTHERWISE SPECIFIED 3401 N CALIFORNIA AVE CHICAGO 1L soew | 0
05 9-1/-8% G s"ms FRACTIONAL £1/64 ANGULAR 21* [Name &
CHEC ATE | FIRST PROJECT NO  |LDECMAL 1 005 FLLETS o0Max | SCHEMATIC, ¢PY <Ys 1l ~
: Sai MATERIAL '.K;Aul i T——— e .
APPROVAL TE |FRST USAGE [OTY = AEV
, Dty i-6-85 | B-10880 ] - e K [rLoed 16-8947 c
* 2 | 1

System 11 CPU Schematic (16-8947, Sheet 2 of 4)

19



4
-V DESCAPTION OF CHANGE ll;.:lr
N P, Ty

A | 56F covér syetTs ""..-.1-3: ] o
B |s&e covem x-7 U= = e
T | 83€€ covek ST 15267 5. 08

§ "

2

5 %

q

u I 1t..]

g

Q 1

J

/

DATA BUS /
JC4,EI44__??77771/![!7!/!/!!!}7/!/!f//f//!!a"ff‘/ JTIIAT I 77Tt li L/,
ADDRESS BUS

!C*’:!C‘E%TT\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\R AR
qA3
Pl (L]

= M

‘c’ W+ MEM. PROT.

403> Bl s rram PROT.

ap3>20 =i
SounNnD SELECT INPUTS =
fﬂ3q7ff//!fflf!1f![ffff!/!//ffl{!l!f!!fll;{‘

M5, -
143 ano

o4

-
-I_n.u =
o
" 1 LS sk 4
1 3
% ’J’“ 3 ViE
e1 + el
A T_te],,
a
&
e ML ‘_E
jor ner—ue! 5
RS 5
33m
”R17
& B
} F—
1. cs
1O MED,
E
cZ
470aeF 5
1
(¥%
SPEAKER !Fi i
Al 7 c4 4
BT o
UdiS-4)—=* g
L VOLUME CONTROL
1 1A > LS =




AB o PRS2
\aﬂ__._...‘ A a5 24k
*‘_—'l oy
5 \ e T ;1;:3! = £ AM oFTion
\ \ wi To——mr= L. =
\ AlS .-b s|uU3l A3 pPTION
N —r] 2
\ \
| §
\
\ \
ISR VIT, \
A
AN A AN AR NN N AR R LRTAY ’\\\\ ANSANSNANS P
N ///J’f/////_{;’/fi/f.f////f{){_{f{jff/ff/f:/
/ A A A AN AR R A T T OO U RN / |
/
7 L7 L AT 5 5 /5 // ,// § c
s _Ja /
/ \ £ Ad) L/ el
/ = /
/ \ﬂ Al yex e /
Vi \ 13] toie  Anl3 /
s / \ (=173 :_' sene AL /m
/ e2led| leo \ A1 g
.3 % csp chn / \ /
! A &
— % el AN Akl
i 28lz o — A N : OO
—rer o0 Ulee, 31 v A s
3 P ] / fF] A N sw i
= AQE L \
6 c:;? :‘, 7 ; = £ &g‘/ \
_s|, U2 Aelg v 4 e N
I/ R o S
2 Lo 444 5o |81 %\ .
s oxsU9 o4 \ :
» RB e £ g B
| e (EE |
PAT &
B4y |
ar | f—_- 5 4
:J, :
|
1A
TEM|  PART MUBER | DESCRIPTION Jory |firem PART NUMBER DESCRITION _Jarr a‘\
LB emeos | DOpioT SCALE | REMOVE BURRS — BREAK SHARP EDGES WILLIAMS ELECTRONICS, INC.|,
'm DIMENSIONS rnactmmss on‘é:mmftn , 3401 N. CALIFORNIA AVE CHICAGO L \g
HOWN 21 0n*
CrECK rnsr:no.necvno | DECIMAL £ 005 FLLETS 020 MAX e SCHEMATIC, CPU SYS. i\ ~
541 MATERIAL o R T e ~
2w 14685 |p10860 | — sndod 1©-8947 =
| T 2 ] 1
20 System 11 CPU Schematic (16-8947, Sheet 3 of 4)



4 3
i N, PR, "iﬁ:‘l:s
L A SEE  covER 3WEETS 1R s
L & 3EE COVEM IHT. .isz;fo
K SEE CoVER SHT -'52;;3'J / ;
/
E e 13 i
12
6 RIF ‘}; i g -1 f
‘Q ’ g 2 2000 LATCH 7
\ ,//, 5 m_io;cd - (>2C3 é
\ / T4LS00 /
N i /
= L0
N 7 s X o Y
[\ ] io|U24)p" uss s 1]
Jas [SMEM. PROTECT §£ /] oo T;_}G—o —cf
N L o 7
.\\\ / 1 ! 7 shalls B3 ;
Lo N L Jas 3la :’ Fi %
N /,_g 2l ui2 y,ls ;
N % L3139 ygla e 2400 FTA %
§ —_— >3 /
cs M4 § //,. §
N 7 e wwm | [
2c4 B/ \ 4 Alg 3le ¥yo > IR ;
184 § an 2 v pd %
N Al i ye *:: o ﬁ
§ 9 us71 2P [/
Tea Dﬂi—_—_“’ N & Lsisa e S L/
fee N % vs pL2 ‘ 300 PiA (/
als 4|l— Yo e e 2ca [/
\ / E2Aa T
> /Am Slax 7 Fz—:"- ,;:
priesa N 4 —T'a" TR =
N % /
N yma //‘ /
N 7 . f/’
§ AAls LI ] s ;
ap e BiARKNG N [NAi¢ 4], Li2 ve uﬁ'—n.c 7
N Q’ PP gl = i wwes | b
N % S o s {U32)e—2uza +| 1
§ / . o8 D L/
N\ % L/
N e %
Qg f 0 | =75 _;‘
N\ VMA g |uaz) e
74L508
Al -]
3p) A4 OETION \'\\_ pe | ju33 N\
. 2 474520 \Q
3pi Al OFTION (/ \
Q ¢ %ZZQ_.
ADDRESS ZZZZ§ TIT) 7777777777777 77 77777777 \
A S e R R R RSN SNSANN NN N

D;T; M HH TN TRl R LR
[E




2 1
SST2 D z2p2
= 55TS D 2Dz
= /@E selamy ot il
4/ =
M /] oo g Lf:&'ﬂua Laﬁ GNU@ TN
] o EC caz 19 ﬁ BLANKING (OtED)
.//J :D':z: i:.) i35 Pag |2 Zfn b GEED D
] \m Py i a2l - : 5 : G
% W =4 PAZ ¥ @ED
o2 28 Pazls 5|~ LG} 3 3]
[ N\ T —(2ED
% B 2llbe Paale. N e AL I
I % '\‘a'r 26 D7 T 1 |5 [ =
o % N A3 24] PaelB B8R ,m
ozc3 ,//‘ N [[3 = ey 9" m%
o
1 N .tk ~ a8
% 2%l qsp X G D)
3 % LQ ;‘” =S CH pagie E'% I | < @D oisPLAY |
O3ca  |NAE < o= 2 rw pai | =|¥ [ d_(GIEm > pata —
Z] - 4 23 =3 Paz |12 ajv € ez
N [N & 38 |0 i x CED
& + TRaa  Pa3pd 1 L))
7 NI Z e e <X ‘ a0
o83 45 < i 230g pes |2 ; B | com ree
Pa B N AT
N 7 o ay | D
— [/ \ % <ap |30 IF:; ‘ LG
g!ﬂ ; §‘ / 2cop T L J J m‘i,lm
vss i
/‘ \ / ] 'a m
o83 é \\\ % 4 f@ )
= [/ 6lo TEay
~ | N 7 o @
/ N S Lot rem
BIA L] \ 5: 3 :- MCBL @
oacs f Eg- % E1N Meat ()
N 4 2 a2 5]
A TN V] — i
Pid X M - 7 éﬂ_ugrr ca; 4o | Io 4
//, :‘QDO Z slp, UA2 5 E ]
= e82!
) Ne—— 4 c g
2 §‘“ Vi 2o S Af 25 )
% N\ Jos /] 29 g: ::; la ajwn N ﬁ
S 9 \Ds % 8 hs PAS sl § —BLAKING (TR E) >W1DGET
] Nlee [ o Py %|¥ NC—(E0D 1/0
>34 \ PA4 | @ N \ GND
%
A4 Nez 2¢,, Pas |7 7o \] ‘L—@E) 121
/ \ /hla 24 -« Pac |B 8/° \\‘ = 1 .
— W /] Par |2 A 1
[>3cq :dy (Y ; AC ;;t:s: sl 120 2 i g ]
E \\ l 2 RSI e T 2 E B Ber E)
LR P 12 a|n ¥ »
S Z sl ey = S ot GTED
P RoA P Glr Y MD4
SO @ L 3lm=s i I Ay P = C}%ﬁ
| i 1 o : Ro% QD
4 ploae I 9% L MD? e L
Io \\ ==
s Sailn N
OSSN SSSN L. TR Q
BN I
| N
N | Q A
RTINS R R R R el e ]
[ TEm ] PART NUMBER 1 DESCRAPTION ~Jarr |frem] PART NUMBER 1 DESCRIPTION Jory N
o ese | POuior SCALE | REMOVE BuRRS — SREAK SnaRP £0GES | WLLIAMS ELECTRONICS, INC.|
m pg"mg cncriona T LESS om:mmpgpﬂ | 2401 N CALIFORNIA AVE CHICAGO L sosm | B
T TR mss‘;r—no,ecmo DECMAL 2005 FLLETS T SCHEMATIC, CPU SYS 1\ b
o MATERIAL S B e
: ﬁwﬁ“‘,ﬁp R == Vs |sados]™ ™ 16-go47 b
’ 2 | 1
21

System 11 CPU Schematic (16-8947, Sheet 4 of 4)



03
Fi
=D g "“Wﬁ #118V (NOTE 1 ) o~ 1024y
aa
DISPLAY 90 VAC ) 5
e Cl .
T 100sF = 0pF §§m
2w
-
1"%0‘
id
™
amn—4
GED—1
GEE—
% [ c3 ca RE
NC .:,: 1O0uF TO.wF 330K
EED—nNc 112w
IR4
E . ioov
] w A iNaTES
F3
rizing ~r 2y
[h
CED—N¢
EED— N
EED—ne
e 4349V UNLOADED 24yDC
GED——
-uZA Jes [
= 100uF IuF wRi
200w -
Fa
=D “\s
25158
CHEE—Ne ; cr DI e — 24t
3 = e s [2neos? _l ®
lgguF IN4OO H A3
v
&os | 0.4z
Fs Ty b iN400 =W
v, Ac I A
- e Tes £
%
= +
GED—1 sasv 1 a0 B a5y Age
BRI 3
8 +
i e x : e
]
T 10006F b
+ | #8v
GND TP 2 @
GIrD [ I
GE—m IN4oD1 Xl |
=D 1
X, 1
...a; |
=D
—h
et 2]
D

1. Display voltage measured with digits display test ON, and displays at all zeroes.

2. Unless otherwise indicated, all resistors are in ohms (Q2), 1/4 watt.

3. TP3 (unregulated +12 VDC) readout should not go lower than +10.5 V, or inter-
mittent reset will occur.
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