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WARNING: THIS EQUIPMENT GENERATES, USES, AND CAN
RADIATE RADIO FREQUENCY ENERGY AND IF NOT INSTALLED
AND USED IN ACCORDANCE WITH THE INSTRUCTIONS MAN-
UAL, MAY CAUSE INTERFERENCE TO RADIO COMMUNICATIONS.
AS TEMPORARILY PERMITTED BY REGULATION IT HAS NOT
BEEN TESTED FOR COMPLIANCE TO SUBPART J OF PART 15 OF
FCC RULES, WHICH ARE DESIGNED TO PROVIDE REASONABLE
PROTECTION AGAINST SUCH INTERFERENCE. OPERATION OF
THIS EQUIPMENT IN A RESIDENTIAL AREA IS LIKELY TO CAUSE
INTERFERENCE IN WHICH CASE THE USER AT HIS OWN
EXPENSE WILL BE REQUIRED TO TAKE WHATEVER MEASURES
MAY BE REQUIRED TO CORRECT THE INTERFERENCE.
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FOREWORD

. This instruction and drawing set provides es“s‘ent'ial installation information unique to BLACK KNIGHT. For game

operation, bookkeeping, game adjustment, diagnostic and self-test and basic troubleshooting procedures, refer to the
instruction booklet located in the envelope inside the coin door, For detailed. troubleshooting and interconnection
information, refer to Williams Solid State Flipper Maintenance Manual and Supplements:

SPECIAL CONSIDERATIONS WHEN REPLACING CIRCUIT BOARDS

CPU Board
1. Revision level 7 CPU Boards (batteries located on lower left corner at board) or later boards must be used.
2. Must be equipped. with blue-labeled Flipper ROMs and blue-labeled Game ROMs.

3. Jumpers W3, W10, Wil, W14, W17, W19, W10, and W22 must be connected. Jumpers W4, W9, W12, W15, W16,
W18, W21, and W23 must be removed. With the exception of W2§, (Factory Setting Jumper) all other jumpers are not

changed. ‘

Driver Board-

* Bither earlier model D7997 or later model D8341 boards may be used. When earlier boards are used, switch matrix

(2]

series resistors R204 thru RZII must be zero-ohm or be replaced with wire jumpers.

Sound Board

1. D 8224 required for speech

2. Must be jumpered for white-labeled sound ROM operation and be equipped with Sound ROM 5. (Jumpers W2, W5,
W7, W9, W10, W12, and W15 connected; W3, W4, W6, W8, W1l, and W13 removed).

Power Supply Board ’

1. When transformer is mounted in cabinet, D 8345 board (equipped with relay) is required. FWhen‘ transformer is
mounted in backbox, earlier D 7999 board is required.

2. F4 (20A SB) for flipper solenoids and magnets must be installed.

Display Boards ' f ‘

Medel C 8363 Master Display and 7-digit Slave Displays required.

Optional Speech Module : . -
Requires 5T5001 (IC7), 5T5002 (IC5), 5T5003 (IC6), and 5T5004 (IC4) Speech ROMs.
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Assembly and Interconnection
With legs attached to cabinet and backbox positioned face—-down on top of cabinet with
the opening facing the rear of the cabinet proceed as follows:

A, Pull four cables from backbox.

B. Reach into right side of pedestal hole, pull up ground strap, and push it into
backbox., .

C. Remove ties securing cabinet and playfleld cables to cabinet and pull up ‘these
cables.

D. Intercomnect four cables. They are size and color coded.
E. Insert line cord into notech in cabinet. DO NOT PLUG IN AT THIS TIME. .

F. Push remote volume control cable, White-Red solenoid ground cable, and
transformer cable (terminated with four plugs) into backbox.

G. Lift up backbox and.position on cabinet pedestal, engaging brackets for support.
H. Remove shippihg blocks from insert door.
I. Secure backbox to cabinet using two bolts and washers.

J. Comnnect ground braid and White-Red wire under wing nut and washer at bottom of
backbox.,

K. Loosely position remote volume cable and Sound Board power cable in harness and
plug connectors into 10J4 and 10J1, respectively.

L. Connect bridge rectifier connector 6P1/6J1, and plug remaining two transformer
connections into 3J1 and 3J9 on the Power Supply Board. .

Inspection

A, Check all conmectors in backbox for loose wire termlnatlons. Reseat any loose
wires by pushing in on the terminal.

B. Push on all connectors attached to Master Dlsplay, CPU, Driver, and Sound Boards,
and check terminations on capacitor and bridge rectifier at the lower right of the
backbox.

C. Gently press on all the socketed IC packages on the CPU and Sound Boards.

D. Check that two fuses on the Sound Board, seven fuses on Power Supply Board, and
two fuses on Insert Board are secure.

E. Push on the connector attached to Slave Display Boards.
F. Check that. the line fuse in the bottom of the cabinet is secure.

G.  Check the transformer input connector in bottom of cabinet for loose wire
termipation. Reseat any loose wires by pushing in on the termination.

3/4



H. Check the cabinet to coin door commector for lose wire terminations. Reseat any
loose wires by pushing in on the terminations.

Power Turn—On and Game Setup

This machine MUST BE PLUGGED INTO A PROPERLY GROUNDED OUTLET to PREVENT SHOCK HAZARD
to ensure PROPER GAME OPERATION. DO NOT use a “"cheater"” plug to defeat the grdund
pin on the line cord, and DO NOT cut off the ground pin. The line voltage MUST agree
with that specified on the back of the cabinet or serious damage to the machine could
occur. For low-line applications (105 or 210V ac), refer to the power wiring diagram.

1. With the coin door closed, plug the game in and turn it ON. The game should
come on in the game over mode as indicated by the player 1 score reading
zero, game over lights lit, and the high score to date altermating with the
player scores.

2., 1If the game comes on in the diagnostie mode (nuﬁber of credits display
showing 04, ball in play display showing 00, and player 1 display showing
game identification) turn the game OFF and ON again.

a. If the game now comes on in the game over mode the bookkeeping and game
evaluation totals have been reset to zero.

b. If the game still comes on in the diagnostic mode, open the coin door and turn

' the game OFF, and ON twice. This is an indication of the batteries being removed
with the power OFF or coming loose during shipment. This has also resulted in
features reverting to factory settings. Any changes from factory settings must be
reentered using procedures provided in the instruction booklet.

"3. If the game still comes on in the diagnostic mode, refer to troubleshooting
procedures in the maintenance manual.

4. Place three balls on playfield next to outhole.

5. Perform diagnostic tests and make any desired changes to features as described in
the instruction booklet.
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INSTRUCTION BOOKLET

This booklet provides game operation, bookkeeping, game adjustmient, and diagnostic and self-test
procedures for BLACK KNIGHT, For installation information refer to the bliue-covered gamemanual,
For detatled information refer to Willizms Solid State Flipper maintenance Manual,
SPECIAL CONSIDERATIONS WHEN REPLACING CIRCUIT BOARDS
CPU Bosrd ‘
1. Revisionilevel 7. CPU Boards (batteries located on lower left corner at board)or later boards must be
used.
2. Must be equipped with blue-labeled Flipper ROMs and biuc-labeled Game ROMs.
3 Jumpers W3, W10, W11, W14, W17, W19, W20, and W22 mustbeconnected. Jumipers W4, W9, Wi2,
W15, Wle, WIS, W21, and W23 must be removed. With the exception of W25, (Factory Setting

Jusaper) all other jumpers are not changed.

Diiver Board . o

Either earlier model D 7997 or later model D'8341 boards muy. be used. Wher earfier boards are used,
switch matriX séries vesistors R196 thea R211 must be vero-ohm or be replaced with wite jumpers. Later
D:8341 boards do fiof use series resistors in the switch matrix.

Sound Board ‘

1. D 8224 required forspeech

2. Muit be jumpered for whitedabeled sound ROM operation and be equipped with Sound ROM 5.
(Jumpers W2, W5, W7, W9, WI0, WI2, and W15 coninected; W3, Wa, W6, W8, Wil, and WI3
removed):

Power Supply Board _ L .

1. When transformer i motunted in cabinet, D 8345 board (equipped with relay) is required. Whien
transformer is mounted in backbox, earlier D 7999 board is required.

2. F4 (20A $B) for flipper solenoids and magnets must be installsd,

Display Boards e

Model € 8363 Master Display and 7-digit Slave Displays reqiired.

QOptionsl Speech Madule ) o _ v _

Requites 5STS001 (IC7); 3T5002 ¢IC5), ST5003 (1€6), and 5T5004 (1C4) Speech ROMs,

GAME OPERATION
*[indicates adjustable features.

Game Over Mode ~ Turn gamie ON; player 1iscore shows 00, all player scores alternate the high score to.
date, Game Over lights, 4ll playfield lamps cycle in attfact mode,

Multi-Ball and Mdagna-Save are trademarks of Williams Electronies, Inc.



Credit Posting - Insert coin; sound produced, number of credits displayed. If maximum credits® exceeded
by coin or high score to date®, credits are posted correctly, coin lockout de-energizes until remaining
credits are below maximum. No credits may be won and coins are rejected while lockout is de-energized.
Game Start - Three balls must be resting on ball ramp, locking mechanism, or ball shooter switches
(maximum of one ball in ball shooter trough) before game will start. Push credit button, startup tune
played, ball served, credit display reduced by 1, player | score flashes 00 until first scoring switch is made,
ball in play shows 1. Pushing credit button before bail 2 displayed allows additional players.

Bonus Advance - The bonus is advanced (from 1,000 to 49,000) one time by making left ramp rollover,
twice by making left and right inside rollovers or outlanes, three times by completing a bank of drop
targets, and five times by making left or right inside rollovers asa result of Magna- Save™ feature. With
bonus at maximum and multiplier at 5x, completing a bank of drop targets or making one of the advance
switches scores 5,000. Bonus multipliers are advanced from 2X to 5X by making the Turnaround.
Magna-Save Feature* - Completing a drop target 3-bank while associated lamp is still flashing scores
10,000, lights a target arrow, and lights a magnet. If the associated lamp goes out before the bank is
completed, the bank is reset. With a magnet lamp lit, operating the corresponding Magna-Save button on
the side of the cabinet energizes the magnet for a *few seconds and a ball held stationary by the magnet will
tend to go through the inside rollover.

Mystery and Spinner - Making the left inside rollover flashes the right ramp rollunder for a mystery value.
Making the rollunder while still flashing awards the mystery value which will be indicated on other player
display(s). Making the right inside roliover flashes the spinner.

Multi-Ball™ Play - Making a ball in the lock mechanism when alock arrow is flashing, lights a lock arrow
steadily and lights the lower playfield eject hole. Locking three balls in the mechanism or making the eject
hole when lit releases the balls from the mechanism. All scoring and mystery values are tripled while three
balls are in play and doubled while two balls are in play. Lock arrows do not flash until turnaround is
made.*

Extra Ball - A maximum of four * Extra Balls may be accumulated at one time, Spotting three arrows for
both top and/ or* both bottom banks lights the left ramp rollover for the first possible extra ball. Spotting
all 3-bank arrows lights the Turnaround for the second possible Extra Ball. Spotting all 3-bank arrows
alternately lights the left ramp rollover and Turnaround for additional Extra Balls. Making left ramp
rollover or Turnaround when lit awards an Extra Ball.

Last Chance* - With locked balls on the last ball of the game, the left and right outside rollovers are litfora
“Jast chance.” Making the rollover when lit releases any locked balls (no Multi-Ball scoring). If Extra
Bali(s) is won during “last chance”, the rollovers are not relit,

Bonus Ball* - With two or more players, a player with the highest score isawarded a bonus ball*. Ali three
balls are released and play is allowed for 30* seconds with both magnet lamps lit. There is no Multi-Ball or
mystery scoring or playfield Extra Ball feature during the bonus ball. Extra Balls won from Special or high
score levels are awarded as additional bonus balls.

Special - Completing all four drop target 3-banks during the bonus ball lights the Turnaround fora
possible Special. Making the Turnaround when lit awards a Special.

Memory - 3-bank drop target arrows, locked balls, magnet lamps, and Extra Ball lamps.

Tilt - Ball in play tilted on first closure of ball roll tilt and third* closure of Plumb Bob and playfield tilts.
Slam tilt return game to game over.

End of Game - Match Digits* appears in ball in play display, *credit awarded for match. Exceeding high
score to date awards *three credits. Match, High Score to Date, and Game Over sounds made as
appropriate. A new game cannot be started with more than one ball resting in the ball shooter trough;
excess balls must be returned to the playfield and rest on the ball ramp switches.

With Speech Modale, the following phrases are produced during game play.
Game start, add players 2, 3, and 4; Random phrase:

Defend thyself, Knight.

I challenge thee to fight me.

You cannot fight and win.

1 will slay you, my enemy.

The BLACK KNIGHT will win again.
The BLACK KNIGHT will slay you.
Fight against me, the BLACK KNIGHT.
1 will slay thee, Knight.
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Achievement Response

2-ball Multi-ball Play Fight against 2 enemies.
3-ball Multi-ball Play Fight against 3 enemies.
Magna-Save drain Laughter.
Win free game I cannot slay you, You win.
Win Extra Ball Fight me again, Knight.
**After last regular ball:
I-player One enemy cannot fight the
BLACK KNIGHT again.
2-,3~, or 4-pilayers You win the right to fight the
BLLACK KNIGHT again.
High Score to Date You win one fight. I challenge thee again.
Match - The BLACK KNIGHT will win again.
Game Qver Will you challenge the BLACK KNIGHT again?

**Produced only if “Bonus Ball” enabled.

BOOKKEEPING AND GAME EVALUATION
(Functions 01-17)

1.

Set AUTO-UP/MANUAL-DOWN switch to AUTO-UP and depress ADVANCE pushbutton. Test
04 is indicated in the credits display, Function 00 in Match display, and Game ldentification in Player
1 display.

QOperate the ADVANCE pushbutton to display Functions 01 thru 04 on the Match display (See Table
1) and record the corresponding totals (number of coins and total paid credits) from the Player |
display. (To review a total that has been advanced past, set switchto MANUAL-DOWN and operate
the ADVANCE pushbutton).

Operate the ADVANCE pushbutton to display Functions 05, 06, and 07 in the Match display and
record the corresponding free credit totals from the Player t display.

Operate the ADVANCE pushbutton to display Function 08 in the Match display. Total credits is
indicated in the Player | display, total free credits in the Player 2 display, and percentage of free credits
in the Player 4 display.

Table 1. Audir Totals

DESCRIPTION
FUNCTION | PLAYER 1 PLAYER 2 PLAYER 4

00 |Game ldentification (2500 2) — —
01 [Coins, Left chute —_ —
(closest to coin door hinge) — _
02 |Coin, center chute — —
03 |Coin, right chute — —
04 |Total Paid Credits — —
05 |Special Credits — —
06 |Replay Score Credits —_— —
07 | Match Credits — —_—
08 |[Total Credits Free Credits % Free Credits
09 |Total Extra Balls —_ —

10 {Ball Time in Minutes — ] —

Il |Total Balls Played —_ —

12 | Current High Score — —

to Date
13 |Backup High Score High Score to Date —_
to Date Credits Awarded
14 |Replay I Score Times exceeded —
1S |Replay 2 Score g Times exceeded —
16 | Replay 3 Score Times exceeded —
17 |Replay 4 Score Times exceeded —




Operate the ADVANCE pushbutton to display Function 09 thru 12 in the Match display and record

the corresponding totals from the Player 1 display.

Operate the ADVANCE pushbutton to display Functions 13 thru 17 in the Match display and record

the corresponding totals from the Player 2 display.

With switch set to MANUAL-DOWN operate ADVANCE to display Function 50 in the Match

Display. From Function 50 you can return to game over or zero audit totals and return to game over.

Perform step 8.a. or 8.b. as desired.

a. To return to game over, set the switch to AUTO-UP and depress ADVANCE.

b. To zero audit totals and return to game over set switch to AUTO-UP, operate the credit buttonto
display 35 in the Player I display, and depress ADVANCE.

GAME ADJUSTMENT PROCEDURE
(Functions 13-41)

g

Coin door must be open to change settings.
Set AUTO-UP/MANUAL-DOWN switch to AUTO-UP and depress ADVANCE pushbutton. Test
04 is indicated in the Credits display, Function 00 in Match display, and game identification in Player
1 display.
To raise Function number in Match display, operate ADVANCE pushbutton with switch set to
AUTO-UP. To lower Function number operate ADVANCE with it set to MANUAL-DOWN.
With desired Function indicated in Match display, raise value in player 1 display by operating credit
button with switch set to AUTO-UP; lower value by operating credit button with it set to MANUAL-
DOWN, Value left in Player I display is new setting. For values see Table 2 and (for pricing) Table 3.
Repeat sets 2 and 3 until all required adjustments have been made.
Operate ADVANCE until Function 50 is indicated in Match display. From Function 50 you can
return 10 game over or restore factory settings. Perform step 6 or 7 as desired.
To return to game over, depress ADVANCE with switch set to AUTO-UP.
To restore factory settings and zero audit totals:
a. Operate Credit button with switch set to AUTO-UP until 45 is indicated in Player | Display.
b. Depress ADVANCE. The game returns to Test 04, Function 00.
c. Set switch to MANUAL-DOWN and depress ADVANCE to indicate Function 50,
d. Set switch to AUTO-UP and depress ADVANCE.

RESETTING HIGH SCORE TO DATE

1.

Using game adjustment procedure, set Function 13 to the desired reset value.

2. Depress HIGH SCORE RESET pushbutton.

FACTORY AUDIT TOTALS

(Functions 42-49)

The following factory audit functions are assigned:
42 - Total “Last Chance™ won

43 - Total times Mudti-ball achicved

44 - Total times “Mystery” score won

45 - Total “Bonus” balls awarded

49 - Number of Auto Cycle Test Passes.



Table 2. Game Adjustments

41 Maximum Extra Balls at one time (00 = No Extra Ball)

“FALTORY
FUNCTION | DESCRIPTION NOTES |  SETTING
13 Backup High Score to Date [HSTD Credits Awarded] | 2,500,000
14 Replay | Score [Times exceeded 2 1,000,000
15 Repilay 2 Score [Times exceeded 2 2,000,000
16 Replay 3 Score [Times exc:eded} 2 0
17 Replay 4 Score [Times exceeded 2 0
18 Maximum Credits 3 30
19 Standard and Custom Pricing Control (00-08) 4 01/03
20 Left Coin Slot Multiplicr 4 03/09
21 Center Coin Slot Multiplier 4 12/45
22 Right Coin Slot Multiplier 4 03718
23 Coin Units Required for Credit 4 04/05
24 Coin Units Bonus Point 4 15145
25 Minimum Coin Units 4 00
26 Match: 00 = Match ON; 01 = Match OFF . 00
27 Special: 00 = Awards Credit; 01 = Awards Bonus Balk 02 = Awards Points - 00
28 Replay Scores: 00 = Awards Credit; 01 = Awards Extra Ball or Bonus Ball — 00
29 Maximum Plumb Bob Tilts — 03
30 Number of Balls{(03 or 05) — 03
31 Magna-Save Feature: 03-09 = on time in seconds 5 0s
32 Attract Mode Sound; 00 = ON; 01 = OFF — 00
33 Drop Target Timing: 00-09 = 6-15 seconds — 03
34 “Bonus Ball” Time: 00 = not aliowed; 01-99 = Time in scconds - 30
35 Belk: 00 = Bell OFF; 01 Bell ON ' ol
36 Extra Ball Difficulty 00 = Ist EB from pair of drop target banks — 00
01 = All EBs from four drop target banks
37 Multi-Bail Difficulty: 00 = Liberal; 01 = Moderate — 00
38 Locked Ball lamps: 00 = Memory; 01 = No Memory — 01
39 Background Sound: 01 = ON; 00 = OFF — 01
40 High Score Credits 1 03
— 04

Second Factory Setting value is with jumper W25 connected.
Description in brackets shown in Player 2 Display.

Function 13 may be set to any multiple of 100,000 points. Setting Function 40 to zero with Function
13 set to any score but zero permits the High Score to Date feature to operate but no credits are

awarded.

Functions 14-17 (Replay Scores) may be set to any multiple of 100,000 points. Setting a function to

zero disables the replay score point.

Setting Maximum Credits (Function 18) to zerc places the game in a free play mode.

With Function 19 set to 00, Functions 20-25 must be set manually. Refer to Table 2 for eight standard

pricing schemes (selected by values of 01-08 for Function 19) and custom pricing values.

Magnets always enabled during “Bonus Ball”.

RECOMMENDED SCORE LEVELS
CREDIT GAMES
3-Ball:  *1,000,000; 2,600,000
5-Ball:  2,000,000; 3,000,000
EXTRA BALL
3-Ball: 700,000
5-Ball: 1,000,000
*Factory Setting
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DIAGNOSTIC PROCEDURES

Dis
1.

2.

3.

play Digits Test

Set AUTO-UP/ to MANUAL-DOWN switch and depress ADVANCE. Displays should indicate all
0’s.

Set the switch to AUTO-UP. Displays should sequence from all 0’s thru all 9's, Comma segments
should come on when odd digits are displayed.

Tao stop cycling, set switch to MANUAL-DOWN. Operate ADVANCE pushbutton to step tests one
number at a time. Set switch to AUTO-UP to resume cycling.

Sound Test

1.

From Display Digits Test depress ADVANCE with the switch set to AUTO-UP. Test 00 should be
indicated in the number of Credits display and the Match display sequences from 00 thru 06. Different
sounds should be produced for 00, 01, 02, 03, and 04.

To continuously pulse a single sound, set the toggle switch to MANUAL-DOWN. Operate
ADVANCE pushbutton to sequence through sounds one at a time. Set toggle switchto AUTO-UP to
resume sequencing.



Lamp Test

From Sound Test depress ADVANCE with the switch set to AUTO-UP Test 01 should be indicated in the
Credits display and all multiplexed lamps should flash.



Loy duwiny f o3y

300 ) . 8-Lre
AN o 19373 ¥IAOTION AL AHD 8
sanos SNNGE #4201 ONIBOOS Y ETEY SaISNI Tive,
xg iy b 1o XE HAMOT T431 SNNGE REL
Ed_&(.&_ MOBUY 43ddN FADHHY. 1431 6-412
o NIVDY WNYE-E “NNYE-E #3IADTION {am oA ¢
SHNOE SLOOHS LHOM 1HDIY 1vi03ds 3dISNi AV Id
t4d 8 HIAV TS wi(m 404 EOFHOQ ANNOCHYNENL LMD SLIQIHO lnmz
MOHYY HIINZD | MOYEY HIINID LITNIHM aiva 9-LIT
_ ANYE-E “SINVE-E TIv8 o 0.1 ng 9
snNoa assn 1HOIE IHOW YHIXA H3ANATTOH HHO9S
xE N 1OR 401 WOLLO8 ANNOYVNUNL T HIH -Qmm
MOUHY uIMET | MOy 1HBIY S§-ire
) ANVES ANVE-E Y1 - . NHD S
: $ANGH azsn 191 THOM 000 YINNIZS HOLYiN g
e S 10N J4o1 Woilos HIIN3D LHO a3y
WY v-LrZ
s e [ N . HNya-g T3IA &
‘SNND8. shiNG8 aasn IIANE ONIHOOS LHDIH ANVTEOG HIAQ 13
0t L 10N 1ar X2 A0k LHOIH ST ~qad
MOVHY H3ddn | MOHHY H3ddn T e-Lre
L MNVE-E UNYERE NVE-E . i
SANOS SANOS aasm 1431 1437 1437 INYILAE 1T NHO ¢
s b 1ON' d0L WOL108 4O 1431 -a3y
o wouEy wIINaG | Mbgdy: UIINTD AT .niﬁ Z-Lre
AV SNVE-E. ANYE-E HNYE-E ~TAFS A -
snNog shinos 01 1437 1437 “1HOM INDYH N bt : 4
02 En 443y J0L WOLLDE #Wol1o8 1331 1Ive -g3d
AR MOHHY HIMOT 30«5« HIMOT %S iV NiyDY LT
o TyE vRixa WNVEE NNVE-£ HNvEE ~IAVS S100HS
SnNOE SNOS HIANATI0H 1391 1397 LAY “FNOVH HFAYd Nug |
Ot E ANYY- 1437 401 WOLL08 WoL1l08 1HOMW £ .n_mz
2-§TT -SrT g-ere T e L8re 9-81e 5-S1T 8-St Moy
AHO-TIA OIA-T13A a3k NHO-I13A | NIE-T13A NHO-13A a3ay-13A NHE- 13X |
8 Fi 9 £ LS € 4 } NANT0D




Solenoid Test
From Lamp Test depress ADVANCE with the switch set to AUTO-UP. Test 02 should be indicated in
the Credits display. Display sequences from 01 thru 25. Corresponding solenoids 01 thru 24 are

IR

pulsed. Flipper relay is de-energized with subtest 25.

To continuously pulse a single solenoid set switch to MANUAL-DOWN. Operate ADVANCE
pushbutton sequence through the solenoids one at a time. Set toggle switch to AUTO-UP to resume

sequencing.

Function

Ball Release

Lower Left 3-Bank Drop Target Reset
Lower Right 3-Bank Drop Target Reset
Upper Left 3-Bank Drop Target Reset
Upper Right 3-Bank Drop Target Reset
Ball Ramp Thrower

Multi-Ball Release

Lower Eject Hole

Right Magnet Relay

- Left Magnet Relay

Special Relay
Not Used
Not Used
Not Used
Bell

Coin Lockout
Left Kicker
Right Kicker
Jet Bumper
Not Used
Not Used
Not Used

* Special relay located on Power Supply
Board (games with transformer in cabinet)
or in backbox {games with transformer in
backbox).

Figure 2, FPlayfield Solenoid Locations and Solenoid Chart



Table 4. Solenoid Connections

SOL. WIRE. *DRIVER| SOLENOID
NO. [ FUNCTION COLOR CONNECTIONS TRANS. | PART NO.
01 | Ball Release GRY-BRN 2P1i-4, §P3-1 Q15.Q7 | SA-23-850-DC
02 | Lower Left 3-Bank Drop Target Reset | GRY-RED 2P11-5, 8P3-2 Q17:Q8 | SA3-23-850-DC
03 | Lower Right 3-Bank Drop Target Reset| GRY-ORN 2PLI-7, 8P3-3 Q19-Q9 | SA3-23-450-DC
04 | Upper Left 3-Bank Drop Target Reset | GRY-YEL 2P11-8. P34 Q21.Q10 | SA3-23-750-DC
05 | Upper Right 3-Bank Drop Target Reset| GRY-GRN 2P11-9, 8P3-5 Q23:Qt1 [ SA3-23-750-DC
06 | Ball Ramp Thrower GRY-BLU 2PI1-3. 8P3-6 Q25.Q14 | 8G-23-750-DC
07 | Muhi-Ball Release GRY-VIO 2P11-2, 8P3-7 Q27-QI5 | $G-23-750-DC
08 | Lower Eject Hole GRY-BLK 2P11-1. 8P3-8 Q29:Ql6 | $G-23-750-DC
*09 | Right Magnet Rclay BRN-BLK 2P99, 10P3-9 Q21. Q13 | SM-35-4000-DC
*10 | Left Magnet Relay BRN-RED 2P9-7, 10P3-10 Q33:QI2 | SM-35-4000-DC
11 | Special Relay BRN-ORN 2P9-1. 10P3-11 Q35-Q17 | 8A-24-750-DC
12 | Not Used BRN-YEL 2P9-2, 10P3-12 Q37-QI8 | -
13 | Not Used BRN-GRN 2P9-3. 10P3-13 Q39:-Q1%
14 | Not Used BRN-BLU | 2P9-4.7PI-16 Q41 Q20
15 | Bell BRN-VIO 2P9-S, TPL-17 Q43 Q21 | SM29:1000-DC
16 | Coin Lockout BRN-GRY 2P9-6, TP1-18, TP2-4 | Q45.Q22 | SM-35-4000-DC
*{7 | Left Kicker BLU-BRN 2P12-7. 8P3-17 Q2-Q1 | $G-23-850-DC
*{% | Right Kicker BLU-RED 2P124, 8P3-18 Q4-Q5 | $G-23-850-DC
*19 | Jet Bumper BLU-ORN 2P12-3. 3P3-19 Q6 Q4 | 5G-23-850-DC
*20 { Not Used BLU-YEL 2P12-6, 8P3-20 Q8 Q6 |-
*21 | Not Used BLU-GRN 2P12-8, 8P3-2] Ql0:Q2
*22 | Not Used Bl.U-BLK 2P12-9, 8P3-22 QI2:Q3
* | Lower Right Flipper BLU-VIO 7P1-8.8P3-3 SFL-19-400
30-750-0C
Upper Right Flipper BLK-YEL | 7P1-31, 8P3-5 - SFL-19-400
30-750-DC
* i Lower Left Flipper BLU-GRY 7P1-10. 8P3-4 SFL-19-400
30 -7 50-DC
* | Upper Left Flipper BLK-GRY 7P1-30. 8P3-9 SF1-19-400
30-750-DC
*NOTES:
1. First reference no. for D7997 (earlier) Driver Board: 2nd is
for D834] Driver Board.
2. Contacts of solenoids 09 and 10 switch ground to magnets SO g RED B
(Part No. 20-8991)
3. Special switch connections for solenoids 17 through 19 arcas L"‘—I
follows:
- - - - 81K (GRD)
7Ry - i "o
19 - ORN-BLK — 2P13-2, §P3-7
4. Flipper button connections are as folfows: [—'\A/V‘“(-
Right -- ORN-VIO  2PI2-1. TPI-7 +
Left — ORN-GRY - 2PI12-2, P19
S. Typical wiring for solenoids and special switches:

Switch Test

From Solenoid Test depress ADVANCE with the switch set to AUTO-UP. Test 03 should be
indicated in the Credits display and any stuck switches in the Master display. As stuck switch(es) is
displayed a sound is produced. The display continuously cycles through the stuck switches and as they
are opened, the number is removed from the sequence. When all switches are open. the Matchdisplay
is blank and the sounds stop.

If ali switches in a row are displayed, first verify that all are open and then check for a short to ground
on the row wire.



3.
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Operate switches; a sound is produced and switch number is momentarily indicated in the ball in play
display. If two switches in'a row are indicated with one switch closed, check for a short between the
column wires; for multiple indication check column wire for short to ground. If two switches in a
column are indicated with one switch closed, check for short between row wires.

If proper indications are obtained in Test 03 but matrix problem is suspected in game play, disconnect
lamp connectors 2P5 and 2P7. Recheck in game play. Perform CPU Self-Test if problem remains, If
problem is cleared, check for short between lamp matrix and jet bumper mounting brackets.

Shorted diodes can cause “rectangle” switch matrix problems as follows: Lower left 3-bank right
target down, (switch 27) lower right 3-bank center target down (switch 30) and as ball enters the
lockup trough making switch 43, a shorted diode at switch 27 would cause switch 46, Playfield Tilt, to
be indicated. Note that the “rectangle” is always completed with an incorrect switch diagonally

opposite from the switch with the shorted diode.
Switch”
No. :Function (Score)
0!  Plumb Bob Tilt
02 Ball Roll Tilt
03 Credit Button
04 Right Coin Switch
05 Center Coin Switch
06 Left Coin Switch
07 Slam Tilt
08 High Score Reset
09 Right Magnet Button
10 Left Magnet Button
i1 Left Outlane (5,000
12 Right Qutlane (5000)
13 Spinner (100/2,500%)
14 Right Ramp Rollunder (500/ Mystery)
15 Ri%ht Inside Rollover (2,000/10,000%*)
Le

t Inside Rollover (2,000/10,000**)
17 Right Ball Ramp
18  Center Ball Ramp
19 Left Ball Ramp
20 Quthole
21 Left Kicker (10)
22 Right Kicker (10)
23 Turnaround (5,000)
24 Lower Playfield Eject Hole (5,000)
25 Lower Left 3-Bank, Lower Target (1,000)

- 26 Lower Left 3-Bank, Center Target (1,000)
27 Lower Left 3-Bank, Upper Target (1,000)
28 Not Used
29 Lower Right 3-Bank, Right Target (1,000)
30 Lower Right 3-Bank, Center Target {1,000)
31  Lower Right 3-Bank, Left Target (1,000)
32 Not Used
33 Top Left 3-Bank, Lower Target (1,000}
34 Top Left 3-Bank, Center Target (1,000)
35 Top Left 3-Bank, Upper Target (1,000)
36 Jet Bumper (500)
37 Top Right 3-Bank, Lower Target (1,000)
38 Top Right 3-Bank, Center Target (1,000)
39 Top Right 3-Bank, Upper Target (1,000)
40 Not Used
41 Lockup Trough, Bottom (5,0007)
42 Lockup Trough, Center (5,000%)
43 Lockup Trough, Top {5,000})
44  Left Ramp Rollover (5,000)
45  Ballshooter Trough
46 Playfield Tilt

Note: Second value is lit or flashing value
*Spinner lit for interval after making
right inside rollover
Mystery is 20,000 ~ 99,000 and lit for interval
after making left inside rollover
**Inside rollovers light when made after using
Magna-Save fzature
$Only one lockup trough switch scores for
each locked-up ball

Figure 3. Playfield Switch Locations and Switch Chart
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INITIATING AUTO-CYCLE MODE

1. Set AUTO-UP/MANUAL-DOWN switch to AUTO-UP and depress ADVANCE pushbutton. Test
04 is indicated in Credit display and Function 00 in Match Display.

2. Set switch to MANUAL-DOWN and depress ADVANCE 1o indicate Function 50 in the Match
Display.

3. Set switch to AUTO-UP and operate Credit button to indicate 15 in Player | Display.

4. Depress ADVANCE pushbutton to start Auto-Cycle mode. Each cycle of this mode sequences thru
the Display Digits Test, Sound Test (00), Lamp Test (01), and Solenoid test (02).

5. To terminate the test and return to game over, turn the game OFF and back ON.

CPU BOARD SELF-TEST
Depress the DIAGNOSTIC pushbutton on the left side of the CPU Board. The following indications are
provided for a few seconds and then the game attempts to go to game over: |

0 - Test Passed

1 - IC13 RAM Faulty -
2 - IC16 RAM Faulty

3-IC17 ROM 2 Faulty

4 - IC17 ROM 2 Faulty

5 - 1C20 ROM 1 Faulty

6 - IC14 Game ROM 1| Faulty

7 - 1C26 Game ROM 0 Faulty

8 - IC19 CMOS RAM or Memory Protect Circuit Faulty

9 - Coin-door closed, Memory Protect Circuit Faulty, or IC19 CMOS RAM Faulty.

Note that “0” remaining after power turn-on indicates CPU Board lockup.

SOUND BOARD SELF-TEST
Depress DIAGNOSTIC pushbutton on the top of the Sound Board. Several electronic sounds should be
produced and then the BLACK KNIGHT vocabulary is produced. This sequence is repeated until the
game is turned OFF and back ON.

Vocabulary Located in ROM
KNIGHT 5T 5001 (IC7)

BLACK 5T 5001

DEFEND 5T 5001

CHALLENGE 5T 5001

THEE (THE) ST 5002 (1CS)

WILL 5T 5002

You 5T 5002

1 ST 5002 '
AGAIN ST 5002 and 5T 5003 (1C6)
SLAY 5T 5003

CANNOT 5T 5003

SELF 5T 5003

ENEMY 5T 5003 and ST 5004 (IC4)

The 1C4 Speech ROM contains laughter and “F” and “R” sounds. The Jaughter, “F” and *R” sounds, and
the following partial or composite words produced in game play are not produced in diagnostics.

WIN ENEMIES THREE
ME THYSELF AND
TO (TWO) FIGHT MY
AGAINST RIGHT
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1153341209 553-00 1C20 ROM 2K X8 LOWER

12 . 534140955400 Ic17 ROM_4KXBUPPER. .

|Jgl 13 5430-08972-00 ICIBIC36  [MCEB2IPIA
\4_5340-09017=00 ici9 MC 5101G .
|5 543109449-00 IC25  MC 1455P| TIMER"
|6 5280+09073-00 _ lIC24,1¢32,1C33 7400 QUAD 2 INPUT NAND
| 12 5310-09336-00 _ ic25 4020 CMQS 14 BIT COUNTE
18 .5310-09237-00 IC10 4071 CMOS QUAD 2 INPUT |
19 5281-09247-00 . IC5,IC3! 741,502 QAR 2 INPUT NQR
20 5280-09407-%0 ic34 7447BCD.TO 7 SEG LED DI
21 5671-09411-00 IC35 . |MAN72A7SEGLEDDISR
22 .5019-09238-00 1C28,1C29 |13 DIPRES./PACK 4.7K QHM
23 .5019-09223-00 1IC37 {15 DIPRES/PACK IOK'OHM
24 5645-09025-00 DS1;DS2 8 STDDIP.SWITCHES
25 507509018-00 ZRI IN6996 ZENER DIODE 6.8V
26 15075-:09039-00 ZR2 IN5890 ZENER DIQDE 3.9V
22 r08919~00- _|. DIw017.019 |INAI48 DIODE .
28 |5160-08938-00 Q3-09 _ |2N4 401 NPN TRANSISTOR
5190-02016-00. - | aLa? 2N4 403 PNP TRARSISTOR
30 _[5670-09266-00 Y:) INS817 DIQDE
L 31 |'5520-02020-00 CRI CRYSTAL 3.58'MHZ
32 |5010-09358-00 RSR9,R20 [RESISTOR.FC IK QHM 5% I
33

5010-08983-00

34 [5010-0899t00

R2,R6~RBR21,R28

- |riz-riaR
R33- Raé,mémz

RESIST 3K QHM 8%
IRESISTOR FC 4.7K QMM 5%

35 }5010-09086-00

R22

RESISTOR FC 6.8K OHM 5%

36 [5010-03036-00

RI19,R30°

RESISTOR FC 100 OHM 8% |,

37 ]5010-09187-00

R 36-R39,R46-R(

RESISTOR FC 150 OHM 5% 1,

38 |5010-09113-00

RESISTOR FG 33K-QHM 57 1

- RZS.REG
-39 15010-09Q234-00 RLR3.

40_|s010-09241=00

R25.R32 RIO.RIL

RESISTOR FC 10K QHM 5/
RESISTOR FC 22K OHM 8%

RESISTOR \ 7

RESISTOR:FC |0 OHM %4 L

RESISTOR:FC 330K OHM 5%

. |RESISTOR.FC 27K OHM 5% |,

41 |5010-08998-00 R27

4.2 _|5010-02032-00 RI2
_ 43 |5010-094142-00 R4A
|44 15010-08997-00 R24,R3
45 |5010-09083=00. . R44R45

RESISTOR FC 470 QHM 5% |

46 |50430898'0%00"

Ci-C22,C28,Cc30
C32-G37C63-C67|:
€83 :

CAPACITOR CERAMIC LOIME

47 |5040-08986-00 C23 CAPACITOR ELECT, 100 MFD
48 |5043-08996-00 c2a CAPACITOR CERAMIC I ME
.49 15043-09169-00 C25 €26  JCAPACITOR CERAMIC 27.PF.
50 |5041-09243-00 caz? CAPACITOR TANT. 10 MFD I
51 +/504)-09021-00 . [ .. _C3! CAPACITQR TANT. IMFD 25
52 '15043-09030-00 c8a CAPACITOR CERAMIC 047M

53 '|5043-09065-00

__£29,C38-C62
lc64-c82,585,C86

CAPACITOR CERAMIC 47QPF

54 |5621~09019- 00 LEDY,LED2 -|LED'RED
|55 [SEE NOTE e do SWISW2 | a
56 |5881,09G21-00. BATTERY HOLDER #1171
57 |5791~09026-00 W HEADER 09-64-1083 8P!
. 58 [5791-09028-00 3, 1a HEADER Qo-65-1041 4 PIl
59
60 |5791-09027-00 192,108=197 _ |HEADER 09-65-10H 9 p
61 |5791-09043-00 148 HEADER 09-651121 12 PI
—62 |5700-08985-00 40 PINIC SOCKET.
.63 [5700-09004-00 24 PIN IC SOCKET
F_64 |5010-09534-00 4wn:mwao,__'

FW25,W26,wW29,W2 2

RESISTOR FC O OHM . J/4\

65 [5824-09248-00

TPILTPIQ -

TEST TERMINALS #1502-

NOTE: USE EITHER 5641-09312-00,5641-09024-00 OR 5641-09371-00

TOLERANCES QarY.
UNLESS OTHERWISE SPECIFIKD wILL'AMs !LECTRONICS l
FRAGTIONAL x1/84" JUNSIDIARY OF THE
PEGIMAL e . 008" 840! N. CALIFQRNlA CHICAGO, lu.. ‘o‘lﬂ

X +.008 —.000%
avian oo | ™™ PIN_BALL CPU_SUB—ASSEMBLY

SCREW THREADS

CONCENTRICITINS__T.I.R.,008" | MATERIAL
——_CLASS &

HEAT TREATMENT I

knog_e_slez?eo—aa

AFFD. Imu | D '8:

«CPU Board Assembly Drawing



500

1

il

-

AY sTRoBE WTPUTS B'Lk OF MATERIAL |
e T PART NO T oesfiiTon r _ DESCRIPTION_. REQD
1 [y |7 s | 5764-09465-%0 BARE PC, BOARD CPU v T
+J {PIAY > . 5280-09408-X0 -ice 74125 HEX TRISTATE BUFFER !
00 0 00 0 0¥ ofJPULLUPS COMMA O 2 .5370-08989-00 . IC3,IC4,(C8 _ |8T97 HEX TRISTATE BUFFER 3.
_ OUTPUTS 4 5281 ~09308-X0 ice 7415245 OCTAL BUFFER |
148 5 5280-03010-00 ice 74154 4 7O 16 DECODER |
. - —Cao- ; g i ™o & _5280-09013-00 IC7 ___|7404 HEX INVERTER |
3E OUTPUTS Ic 37 e K 2_.5281~09235-00 icu 74LSI0_TRIPPLE 3 INVERTER ‘
—Cz- MY i 2 8 5280-08973-00 ici2 7408 QUAD AND |
1211109 8765432 -6 .3 9 5340-09409-X0 ICI3/ICI6 _ |2114-45 K X4 STATIC RAM 2
A ] 73> 5 o 10 5281-09246-00 ICI5 17415139 DUAL 2704 LINE DEGODER| 1
3 s ggg —@'g i o ® [, s341200553-00 IC20 ' |ROM 2K XBLOWER . 1
B3 -Ca>- | -7 Co (® L_12_53ar09554-00. ICI7_____ |ROM_4KXBUPPER. i
PB2 CT7>- [~Ced- 0 i |JBl13 5430-08972-00 ICIBIC36 |MGEB2IPIA 2.
PBO—~C 7>~ -T2~ | [ © 14 53400201700 i1 MC 5i - L
57 PBl-~T78>- =70 2 l o 15 543109449-00 IC25  MC1455PI TIMER L
i o 16 5280+09073-00 __ lIC24,€32,1C33 7400 QUAD 2 INPUT NAND . 3
E SOUND p 2 5310-09336-00 1c25 4020 CMQS 14 BIT COUNTER T
INTERFACE | CONTROL ° 18 5310-09237-00 _ ICI0 4071 CMOS QUAD2 INPUTNOR ||
°© 19 5281-09247-00 " IC5,IC31 741502 0UAD 2 INPYT NQR 2
PAT o 20 5280-09407-X0 ic34 17447 8¢p.707 5E6 LED DISP |
| o 21 _5671-09411-00 1C35 . |MAN72A7SEGLEDDISR !
PIAY SOUND, COMMA 22..5019-09238-00 IC28,1G29 |I3 DIPRES./PACK 47K QHM 2
> & INTERFAGE P ' 23 _5019-09223-00 1c37 |15 DIPRES/PACK 10K'OHM |
IRQ 24 5645-09025-00 DS1;052 8 STDDIP SWITCHES 2
d _ 25 _5075-09018-00 ZRI IN6296 ZENER DIODE 6.8V !
h— 26, -09039-00 ZR2 IN5990 ZENER DIQDE 3.9V 1
22.15070r08919~00- | DIwpI7.019 |IN414B DIODE 18
28 |5160-0893800 Q3-09 [2N4 401 NPN TRANSISTOR 2
s90-padie-00 - | ana 2N4 403 PNP TRARSISTOR 2
t 30 _|5070-09266-00 D8 INS817 DIQDE !
—— L 31 |5520-02020-00 CRI CRYSTAL 3.58'MHZ i
32 |5010-09358=00° RSR9,R20 |RESISTOR.FC IK QHM 5% .L/aw 3
Y PIAT DISPLAY OUTPUT H 35 15010-08983-00 _|R2,R6~RBR21,R28 |RESISTQR FC 33K OHM 5% 1AW | &
- 34 [5010-0829+00 2?5 Ra'gg,nabmzﬂaﬂsma FC 47K QWM 5% |Jaw' | 13
. .
35 15010-09086-00 R22 RESISTOR FC 6.8K OHM 5% - 1/aw I
|36 ['5010-09036-00 RI19,R30 RESISTORFC 100 OHM 5% 1/4W 2
RAMS ' 37 |5010-09187:00 __|R36-R39,R46-R5] RESISTOR FC 150 OHM 5% /AW Py
» 38 |5010-09113-00 R23,R26 RESISTOR FC 33K QHM 5/ 1/4W 2
— .39 15010-09034-00 RLRZ, . !RESISTOR FC IOK OHM 5% /4w 2
] 40 15010<09241-00 " |R25,R32 RIO,RI1_IRESISTOR FC 22K OHM 5% 1/aw 5
@ h DOR3 % D4=B7 i 41 |5010-08998-00 R27 RESISTOR FC 2.2 QM /6" 1/4W L
. . 42 _15010-03033-00 RI2 IRESISTOR:FC ]0_OHM 5% !
_ 43 50100944 2-00 R43, RESISTOR:FC 330K OHM 5% /4w L
| _44. }5010-08997-00 R24R31 _ _|RESISTOR FC 27K GHM 5% I/aW 2
.35 |5010-09083=00a... | R44R4s RESISTOR FC 470 OHM 5% 1/aW 2. |
DATA BUS ADDRESS 46 [5043=08980%00" Eg}?gggg&f&? CAPACITOR CERAMIC |OIMED 50V | 36
TRANSCEIVER DRIVER 47_[5040-08986-00 c23 CAPACITOR ELECT, I00MFD 10V, i
- 48 |5043-08996-00 cea CAPACITQR CERAMIC IMED. 5Jv| |
"(g % DO +®F b } Al28AIS 49 |5043-09169-00 C25 €26  |CAPACITOR CERAMIC 27.PFD 1KV 2
L2 2 50 [5041-09243-00 c27 CAPACITOR TANT. 10 MED IOV !
51 L 5Q4|-0903|70Q c3l CAPACITOR TANT. IMFD 25V ]
.52 °|5043-09030-00 c8a CAPACITOR CERAMIC_047MFD S0v| 1
53 ' 5043~ 09065-00 L‘;’“_é?z*‘gggzggz CAPACITOR CERAMIC 470PFD .50V | a3
54 |5621-09019-00 LEDI,LED2 ED'RED i 2
|55 |see noTE | SwisW2  lswiTcH MOMENTARY 2
56 39G21-00 BATTERY HOLDER #1721 . Ao
57 |5791-09026-00 bl HEADER 09-64-1083 8PIN. 5
. 58 |5791-09028-00 W3; 4 HEADER Q9-85-104] 4 PIN 2
)
. 60 |5791~09027-00 1J2,105=197 _ |HEADER 09-65-1091 9 pin 4
= 61 |5781-09053-00 8 HEADER 02-651121 12 PIN 1
62 |5700-08285-00 40 PIN IC SOCKET. 4
MPU & CLOCK 63 15700-09004-00 24 PIN IC SQCKET 3
ve ADDRESS DRIVERS 64 fsoo-ossasan  [MiMimBMIST] s
] EW25,W26 W29 W22IRESISTOR FC O OHM. . /4w
9 ° g @ F AR=AS - % AB3All | 65 [s824-09248-00 TPI-TPIO - [TEST TERMINALS #1502t 10
T (V) C — . '
! : NOTE: USE EITHER 5641-09312-00,5641-03024-00 OR 5641-09371-00
H I
OO0 00000 O0OO0OO0OO0 TOLERANCKS ary. ASSEMBLE ON
. Unites G WILLIAMS ELECTRONICS, INC.
l O ::::::““ :z::: 3401 N. CALIFORNIA“':‘::‘I’C?GQ ILL. m'ﬂ 267-2240
Hock Dl —— +eoi —oee | ™™ PIN BALL CPU_SUB—ASSEMBLY.
} ::::w.';':ll:l’pl:‘___f__l;ﬂz.; | MATERIAL | MEAT TREATMENT FINISH

[EHoees[350-od ™™ [ [ D-8342

CPU Board Assembly Drawing
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NOTES: ‘
1. ALL RESISTORS, 1/4 WATT UNLESS NOTED OTHERWISE.

«%ﬁ . ALL CAPACITOR%, MFD. UNLESS NOTED OTHERWISE.

3
w N
.

o2 vee 5 ‘ WHEN USING WHITE, YELLOW OR GREEN LABEL PROGRAMS
AllE Al
o adfr =) REMOVE -W10,Wl1,Wl4,W17,W19,W20,W22
4] o
e Py : CONNECT: W9,W12,W15,W16,W18,W21,W23
1 A .
N a2 " FOR FIREPOWER ONLY- ALSO REMOVE W3 & CONNECT Wé.
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500

NOTES: ‘ ‘
1. ALL RESISTORS;, 1/4 WATT UNLESS NOTED OTHERWISE.

2. ALL CAPACITOR?, MFD. UNLESS NOTED OTHERWISE,
40 3. WHEN USING WHITE, YELLOW OR GREEN LABEL PROGRAMS
: REMOVE -W10,Wl1,Wl4,W17,W19,W20,W22
: CONNECT: W9 ,Wl2,Wl5,Wl6,W18,W21,W23 .
FOR FIREPOWER ONLY- ALSO REMOVE W3 & CONNECT W4.
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500

¢

OARD CONNECTOR

5

SWITCH COLUMN
(DRIVE)

SWITCH ROW
(INPUTS)

ITEM PART
No. | PART NO. | pesicnaTION DESCH
1 |18-2001-131 BARE P.C. BOAR
2 | sa-seas 1c8, 19 ¥Ta02 quapaupl
1C12, 1C1T, N7406 HEX. INVE
3 | sa-sora s 1017, DRIVERS W/ OPE
Icte, 1c19 HIGH VOLTAGE ¢
N ICI THRU IC4, IC6, | N7408 QUADRUP
4 | SA-seT3 Ic7, 1c13, 1C14 ' | POSITIVE AND 6.
5 | 5A-8975 1c15, 1C16 MCI4049 INVERT
6 5A-8972 1C5, IC10, ICT 20 PERIPH
1,03, 05,07,09, a1l
13,014,016, Q18,020,
7 | sa-se3s | Q22,034,026,028, | 2N4401 NPN TR.
Q30, 032, 034, 36,
38,040, 042, 044
g4¢, 038,050, 252,
_ 54, 056, @58, 060, | 2N6427 DARLIN
8 5A-8976 | 06! 64,066, Q68, | NPN TRANSISTC
070,072, Q74, Q76
a2, a4, 06, 8, QI0;
Q12,018, @17, Q19,021
o | 5A-8977 | Q28,027 29,031, | FLN22 DARLING
033, 035, 037, 39,
41, 043, 045
N Q63, 065, 067, 069,
10 | sa-sere | 383265 Q6T, 968 [ripaz pe pow)
47, 049, Q51, 053
1 5A-8979 055: 057“ °59‘, 06" 2N6122 NPN POV
12| 5A-e258 D1 IN4001 DIODE
13_| SA-89l9 D2 THRUDS | IN4148 DIODE
14| 5A-9014 SITHRU S8 | 2N5060 SCR
I THRU Cl4, C24,
15 | 5A-8980 | THRU C26,C30,c37, | SARACiTOR CERY
C38, C47, Ca8
- CAPACITOR, POLY
16 | 5a-8995 cie THRU C23 | GARACITOR, F
- C37 THRU C46, CAPACITOR, CER#
17 | 5A-2065 Cas THRU C56' [20% 50 V.'
18| 5A-8986 c1s CAPACITOR, ELEC
19 | sa-8996 c36 o e
RI THRU R6, R27,
20 | 5A-8991 R77 THRU R92,” |RESISTOR, FC, 47
RI57 THRU RI98
21 | 5A-sses R27 RESISTOR, FC, 3.1
R96, R97, RI0Z, R103,
RIOB, RIOD, R114, R115,
22 | sa-8984 |Ri2i, Ri22, RI26, RI27,| RESISTOR, FC, 1K
RI32, R133 RI38, R139,
RI96'THRU R203
RY, RI0, RI3, R16, RT3,
R22, R29, R32, R35,
23 | 5a-8992 | R38, R41, R4, R4T, | RESISTOR, FC, 56
R50, R53, RS6, RS9,
R62, RES, RE8, RT1,
R74
RS, RI1, R14, R17, R20,
. R23, K30, R33, 3,
_ R39, R42, R4S, R48,
24 5A-8993 R5|,' R54. R57, REO: RESISTOR, FC, &1
R63, R66, RES, R72,
R75
RS, RI2, RIS, R18, R21,
R
- , R43,
25 5A-8997 R49‘, R52, R55: 558,‘ RESISTOR, FC, 2.7
R61, Ré4, R67, RT0,
R73, R76
“26 | 5A-88l? R26 RESISTOR, FC, 10
27 | 5A-8998 | Ri4l THRU R148 | RESISTOR, FC, 2.2
% | 28 | 5a-8999-1 | Rias THRU Ris6 | RESISTOR, G, 2
N R95, RI0O, RI06, R11Z,
20 | sa-soss |R95RIO0RIOS U2 pesisTon, £, 10
- R93, R99, RI05, R
30 | 5a-0085 | 93,89 RIS Rk IResisTor, Fe, 15
N R94, R101, RI07, RT3,
A e T
N 98, R104, R110, R116, | RESISTOR, WIREY
32 | 5A-9037 |gi55' Rizg! R134,RI40 |10% 3 WATT
33 | 5a-8994 1 PRSI
34 | 5A-s066 2P1 8 PIN RECEPTAC
35 | 5A-9027 | 202 THRU 2413 | 9 PIN HEADER
36 | 5A- o534 W9 THRU Wi6___| RESISTOR, FC, 0C

"
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RO

WILLIAMS ELECTRON

SUBSIDIARY OF XCOR CORPC
3401 N. CALIFORNIA  CHICAGO, ILL. 60¢€
PART NAME R

DRIVER BOARD ASSEMBLY

DWN. DATE APP'D. SCALE Pt
R.Gay |8-16-77] ( -2=1

23 22 21 20 19 18 17 16 15 14 13 12 109 8 7 6 5 4 3 2 1 SWITCH COLUM“S (DRIVE
o 2ol 0O
: we - {wsie —{:_:c‘_)]— 3
ro2 -} wi4
= o W3l —{RESLEI| O |~
@ RES o |
— 2 lwe
<«
& ca8 <>~ A wolw {FERY| K
————— E & ® w9 R85 o |»
; 5 o e
\\L77 ! 0 s T IR
W J a< car - QS OJSJo )2 S Jo
5 ° 1c10 | == Ao |
e ; Sl
‘ 2 |l s5-8 R0zl —{R84—
PIA III =1 o meor}~ 75} [T -
LAMP MATRIX c3s >~ —Reol}—+p —{R821-R|| *k |«
o o —{Re200l4p —{RSI}J1| 0 e
3 - g ol _~ gy 1-4 —{Rigo}<+ —{REO}LJ | o |<
= 1y | cin B o —R198}40 —{R7S ° |°
zZ 1D-2001-131-2A <>  —irerto {FEL]|| 0 |
B= —37 —{Ri9e}~— —[R77 o I~
z5 522 ~®<nd o |o
=i Ic12 £25 Al o |o
O b 4 —Og of \e\ele\v\z\\a
52 8 ) == | 2%= S RRRRLELRY ™
g&‘. VA d — bt IS
o 046 IC13 N )
¢ s = = -4 %go | 5-8 ?
o
® < o\ g Y
"~ Gas Ro8 LAMP COLUMN & BLANKIN
o ©
o 7 i s ®5. Of
$ “ara
O, T 1T T . ¢
x Q50 Q75 —eE &, 978
, "’CSES —_ | | ece T rea
RONEE - Rios R110 a7 - -+ ries
Q52 =
«®, 1 FL 0T+ |} e 2 ) fa70 w
e e BcE — — L 2 g
ST e e i g B ol || 2 =
FIINO) RT3 R1T5 R114 RI16 Q71 TES g ¢ Q72 @©
/A~ R118 RI7 EcB x OX =Y
o 054 _:l— BCE : — || — E: RI62 2
¢ & i Ri61 =
ss T+ L _H Taes T Q73 RTEF 2
& A@c . RIS Ripg RI2L Q5745 £iox ECB c 2
S s P IEYORTE:
Yo (®, EUE_ 1 — aer - LR,
se T _1H T 1 "ss 5 Ece 51 = Qes &
©, R0 R27 abgy rine R ] )
F‘% ] }- rRiso<
Sdo °58"'1:|_ ek —F _| L § qes Riso
7% O _— i — Ece Ri52 —F
ST Ri31 gizg RI33 g1, 132 R34 . ¢
ROA T RI35 263 s GL ez
< 260 BCE — —f ecs R149 b= I =P
o, ca Q64
Y S8 Ris7 R139 Riz8 R140 -
.9, e S | o
*—CD— ] Rris7
O 0O'¥%¥0O0O0O0O0OO0 0O 0O0OO0OO0O0OO™X¥oOo O 00 O0O¥%O0O0Oo O 00 O0OO0OX¥O0Oo
6 ‘ 5 4 3 2 1 9 87 6 5 4 3 2 1 987 65 43 2 1
(S e ) A S P | 2J5 l 204 | O
LAMP ROWS DRIVE LAMP GROUND LAMP COLUMN LAMP B+
DRIVE FIgV:
-k
E_TO EXACTLY 13.000" I -]
’
10 -

Driver Board Assembly Drawing



500

Ay
. BILL OF MATERIAL ¢
ot | PART No. | peg AART DESCRIPTION REQD.
S 5 7 6 5 a4 5 2] k) 1 18-2001-131 BARE P.C. BOARD 1
o) ) SWITCH COLUM Nﬁs ( DRI VE) o~ 2 5A-8948 1C8,1C9 gg;lqrzlvosuz%i;ugk;sz INPUT 2
wie ~{ wi5 O N7406 HEX. INVENTER BUFFER
—:_0 - 3 | sa-sora e 1S DRIVERS W/ OPEN COLLECTOR 4
rRoz —{ —{ wi4 }o - [R90] o HIGH VOLTAGE OUTPUTS
< RES o 1- 4 sa-so7s | IGLTHRU IC, 1Cs, | N7408 QUADRUPLE 2 INPUT
h.s © wi3 8 Zz , 1C13, 1C14. POSITIVE AND G 8
o m © wi2 RB8 o |w|= 5 5A-8975 lC|5, 1c16 MC14049 INVERTING HEX. BUFFER 2
e Wil RE7 o |m 3’\ 6 5A-8972 15, 1C10, IC11 YC8e20 PERIPHERAL INTERFACE 3
<« [} Q1,Q3,5,Q7,Q8, Q1
c4s -—O— —LﬂQJ—N RB6 % 8 S Q13,014,016 'ovs'nzo.
o |w[@Z 7 | sa-se38 | Q22,024,Q26,428, | 2N4401 NPN TRANSISTOR 23
. x Q30, @32, 034, Q36,
x - tD o |olX a 38, 040, 042, 044
- R Al o[RS st e o o
H - 6,Q58,Q60, | 2N6427 DARLI
= ~ 3 %‘ AYAYA = 8 5A-8976 | 0g2! Q6. Q6. oee, NN FRaNS STOR oM 16
a< 047 o 0 8 i o |»lz 70,072, 74, Q76 .
_ - - > Y o |olon Q2, 04, Q6, Q8, IO,
] a a2 18, ar?, ars,az1, TIPI22 DARLINGTON NPN
. 9 | -5A-8977 | Q28, @27, Q29, 031, 22
Y ;s 203 025 02D 922231 | POWER TRANSISTOR
[ ] [ ] , 035, @37, 039,
(2] Q41, 043, Q45
o |- 10 | sA-8978 g?,;"v g?,g a5 g$§ TIP42 PNP POWER TRANSISTOR 8
:': : g 11| sa-sere | 33T 235.05% 953 | 2nsiz2 New POWER TRANSISTOR | 8
ﬂfa 12 5A-6258 D1 1N4001 DIODE 1
o 40 o |¥ T - 13 | 5A-8o19 D2 THRU D9 1N4148 DIODE 8
R79 © 14 5A-9014 St
01'131 2A o - ® e —L'_J_ ° 02 c1 TKR:HC':: ?24 Zeges Sof :
RI9T R78 o |9z 15 | 5A-8980 | THRU C26,C30,C37, | oo canan’ SERAMIC, 01 MFD. 22
3 RISG 7 o |~ ;: C38,C47, C48 ' |T80-20%
X - CAPACITOR, POLYEST!
o 0;2 i o |olo 16 | 5A-8995 Ci6 THRU C23 | SAPREITOR, POLYESTER FiLM, 7
'— - C37 THRU C46, CAPACITOR, Al
o —_ 02 o o d\ A " 54-9085 G35 THRU Cog’ |30 sov' o aM!C 470 PFO. 16
@ gmz 8 g I ) 18| sa-sses c1s CAPACITOR, ELECT., 100 MFD. 10V. | 1
Ry — - - CAPACITOR, CERAMlC 1 MFD.
. 1 = Y o~ 19 | sa-8996 c36 Fovp it ek, 1
9 IC13 IC14 20 | sa-8991 77 THRU hoa”"
- R77 THRU Rs2,' [RESISTOR, FC, 47K OH % Y
~ - - RI57 THRU R198 (TG ATHONM 10% W | 62
; - | _ 21 | 5A-8983 R27 RESISTOR, FC, 3.3K OHM 10% W | 1
1 —4 4 3 5—8 , FC, o Vs
‘E— ‘ g R96, R97, R102, R103,
R96 R98 22 5A-8984 ;:ga 31‘229 2"4 2"5 ! 24
5 - 1, 1
R99 LAMP COLUMN "8 BLANKIN RIS R e s, | O 1o
L _ c ]
|| Q’ R7, R10, R13, R16, R19,
B ECB 3 [ ’74 O 23 | sa 8002 :2'2 R29, R32, R35, .
- - 38, R41, R44, R47, | RESISTOR, FC, 5 OHM K
R102 R104 - [ R50, R53'. R56, RS9, ' 0 10% %BW | 22
2, RS,
R105 Q75 076 RE2, RE5, RE8, RTI,
-‘ - R155
— - ECB ﬂs, RI1, R14, R17, R20,
T+ R ' RN RS
RIoE s _ RI63 24 | 5A-8993 | R0 RA% R57'nzg: RESISTOR, FC, 68 OHM 10% %W | 22
R Q77 3 Res. R66, RE9, R72,
T+ ece
Re mz RIS, R18, R21,
= —~ o ] 2 Q., aroy Rr R A R
R114 R116 Q71 3 =2 0: 25 5A-8997 sg?" gsi: :gg" Egg: RESISTOR, FC, 2.7 K OHM 10% %W | 23
b 64, R67, R70
RU7 ECB R153 x ‘. Q72 R73,R76' '
e = E: s 1 I RS Ree | resiston, re o o 0% 4w |
— e 27 5A-8998 R141 THRU R148 RESISTOR, FC, 2.2 K OHM 10% |/4W 8
750 FTE Q73 Ri5F R161 2 % [ 28 | 5A-8s95-1 | Rias THRU RIse RESISTOR, FC, 27 OHM 10% 2 W 8
R123 ECB 25 | 5a-5084 |R95,RI00, RIOG, RIZ,| neersron £ -
Q O R118, R124, R130, R136 , FC,100 OHM 10% 3W |- 8
'l l— 0 Q66
I+ - ] Q67 g E q, 30 | 5A-9085 2‘9‘37':?22; :"gg' ::;‘s,' RESISTOR, FC, 15K OHM 10% Y, W s
Ri26 55 Ece R151 b= c G ose a 31 5A- 9086 gf‘g o ';‘&7 1% ResISTOR, Fe, 6.8K OHM 10% 4w | 8
R129 Q‘ — - = 32 sA-9037 |R98,RI04,R110, RI1E, Rssusroa,wmswouuo. .4 OHM 8
i L—"“] RIBO < R122, R128, R134, RI40 |10% 3 WATT
— - Q69 _ : RELAY - 4 POLE - 5 AMP. CONTACTS
{1 Ece R152 —__ }rise - 33 | SA-8994 21 40 OHM COIL 6 V... !
Ri32 E 34 | 5A-9066 2P1 8 PIN RECEPTACLE
R135 o _ c E 62 35 5A- 9027 2J2 THRU 2J13 | 9 PIN HEADER 12
I+ Q63 s < I3 Q 36 | 5A-o534 WOTHRU WIE | RESISTOR, FC, 0.0HM, /4W s
T+ 7] 1/ e
R138 (8, @84
7iaG 2 )
aes T rise
R150 e x
* R149 THRU R156 MUST BE MOUNTED
O 00O ¥O0 O 00O 0 O0O¥%¥O0O0O0 O 00 O0O0O0¥Ooo BOVE SURFACE OF BOARD.
|
- _6 O
6 54 3 2 1 9 87 6 54 3 2 1 9 8 7 6 5 4 3 2 1
-2J6 L 2J5 l 2J4 | O =7
' GROUND LAMP COLUMN LAMP B+ '
UKRIVE I8V,
' WILLIAMS ELECTRONICS INC.
SUBSIDIARY OF XCOR CDRPORAT'DN
3401 N. CALIFORNIA CHICAGO, ILL. 60618 CORNELIA 7-2240
l PART NAME

DRIVER BOARD ASSEMBLY
DWN. APP'D. SCALE PART NO.
R. Gay Ie-lsAnJ s | D-7997
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roc comes :
r———J BILL OF MATERIAL
N #%non [~ DESCRIPTION ~~ TRRg®
. . | BARE P.C. BOARD N
RESISTOR,2.15K ¥1.¢ L/aw mcmery L
' RESISTOR 499 K E17. 1 /aw vem, v
SK12 % L
SEE NOTE4 500-09085-00) R0 RESISTORY 5Kk 8% 1/4w f
.{5010-09541-00] RS9 | RESISTOR y B )
s 206 5010-09308-00] Ri2 | RESISTOR,270 ONMS = Z4VAaW FiLi] .
T - - 0 -
12 3 4 5 s ‘& 3 4 5 6 7 8 9 1011 iz 1314 15 3 [5012-0942900| _ _R1a | POWERRESISTOR.42 OHMS 2 5% sw. \
y 00| RILRA RESISTOR, 39K 8% 1w 2
000 o ®.0O Qocueo CUC oL v O @ O | 10 [s010-0908+00] _ _Ra,RS RESISTOR 680 OWMS * 12 w 2
@ |5010-09063-00| R3.R6 RESISTOR, 330K SXI2W 2
RI3 Ex 09419 cae f
B e e T e CAFRELICTROLYTIC LOOOMFD 25V 1
@\ — 3 ex FAGIAL OR AXIAL
EX, [4F] CARELETROLYTIC. 1
@ 5043-5065-00 C15 - | CAPACITOR 470 pf. v
% 3) i 5040505300 cue3 CAPACITOR 00 WEQ ELECT19QY. 2.
& 17 |5040-3070-09) cs CAPACITOR 100 MFD ELECT.0OV. | |
[ | 50430953700 e
/'@ ! -+ EX, 5070-09446-0Q OR IMFQ 50V DISC, 1
SEENOTES i SEENOTE 2 DIODE, IN40Q! []
£R,IN5990 3.9vZ+ 5% z
ZENER.N4TE 100V E 57 2
—@BD— 1 VOLTAGE REGUL ATORMCI723 PG !
c3 - exl 23 CAPACITORO.1UF 200V DISC 3
€x.|. 24 |5040-0%9421-00 €1 .| CAPACITOR 100U% 25V RADIAL 1
| £5]sie4-0905200] Qr . TRANSISTOR 505 201 NPN ]
6 | a4 | TOR MP$S 002 NPN i
| 27 [swe0%05800 a3 1RANSISTOR,SDS 202 PNP. P
28 [5194-08055-00 az 1
29 [5705-04431-00 -
T Ccg 30 2-00] ... 345 '
31 3, 1
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POWER WIRING
s

7P3 743
WHT-RED ] YEL |
WHT-RED 2
ON-OFF
SWITCH
3
A.C. ‘
FUSE gk WHT- RED | BLK-WHT 4
WHT-RED
w LFI a
VRI z| LiNE | <
3| FILTER | S L
WHT WHT-RED ¢ BRN-WHT 5
LINE | UTILITY
PLUG | OUTLET .
6
GRN
7
WHT-RED WHT-RED 8
WHT-BLU |
I B
NOTE 3 NOTE 4
NOTES:

I. FOR 105 OR II7V.A.C., 7.5A FUSE &
130V. VARISTOR #5A-9044 ARE USED.

2. FOR 210 OR235V.A.C., 4A FUSE &
275V. VARISTOR #5A-9063 ARE USED.

3. JUMPER WIRES ON 6P| SHOWN WITH
SOLID LINES ARE CONNECTED FOR
IITV.A.C. OPERATION. ONLY THE ONE
SHOWN WITH A DASHED LINE IS CON-
NECTED FOR 220 V:A.C. OPERATION.

4. FOR LOW-LINE CONDITIONS (105 OR 2I0V.A.C.)

MOVE BLK-WHT WIRE FROM 6T|=4 TO 6TI-3)
8 MOVE 2 WHT-RED WIRES FROM €T1-8
TO 6TI-7.

1
9 WHT

g 90V.AC.
10 WHT

15 GRY

9.3V.A.C.
18 GRY-WHT

9.3VAC
16 GRY-GRN

P/0Q
6P

fl_BLU ]

P/0
64!

LAMP
RECTIFIER
A.C.

13.5V.A.C.
12 BLU

13 RED

A.C.

w/le 1

AC.

25.5V.A.C.
14 RED

17 _YEL

6BR2

6.3VAC.

19 YEL

DRIVER BO
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SRS War?, ' es Teasooa 74 P SockET ' 4 | sa-0073 IC2 | 7400 QUAD 2 INPUT NAND | |
: - o .
i Tg ‘;\s;lrog”:; 7‘& OHM | P 40 PIN SockeT | 5 | BA-8913 Ic4 7408 QUAD 2 INP. AND GATE | |
- JIS—— - —— e - S ™ - e o] =3
e WRAS : ; 5= | SA-9027 1031, 1003 | 9 [FIN MALE CONNECTOR.| 2 e |sAms2 1 Ics 40 O:UFFER !
I LA P S WL : —— BA-915 [ 4068 8INPUT NAND GAT
} 5¢  5A-9028 1012, 1004 4 PIN MALE CONNECTOR | 2 e 4 [l NAND GATE | 1
- —=1 8 =A-a<a'll 1T 14069 HEX INVERTER
€4 SEE NOTE # | 57 [5A- 9349 1045 40 PIN RIBEON HEADER 1 Sl !
— 3 Lo fees - = 7805 S VOUT REG. ,
) . 2 SA-9157 | ics | W/ To220 CASE
y ALY IR M ARt 2=
\ e - I 0 SA-BS'IZ’ ICio ©821 P.LA. 1
- NOTE " 5A- 9003 Ici es10 RAM {
28 NOTES: ) iz IsAeis2 1 113 1408 D/A CONVERTER. 1
Ush THLRAMAL CONMPUUNLD BLTW LN (O ANDL HonDSINK, 13 SC 5933 QZ, QB Q4 12N440| NPN TRANSISTOR 3
. CAUTION: AVOID STATIC wiSCHARGE DAMAGL TO MOS LOGIC. 14 ;
i, 'SYMBOLS SHOWN OK COMPONENTS ARL FOR REFERENCE ONLY. | 1D | BAT 9E‘a_+ LUERL INS996 6.8V, ZENER DIODE | -
[
1O NOT SCRLLN OR STAMP. - ! e e e e e
- 5A52158 BRI MDA 200/3N2B3 \
OBSERV. INDELX MARK OF ALL ‘NTLGRATLD CIRCUITS, DIODLS o |zA-2387_ BRIDGE RECTIFIER
18 | 5A-9020 2.58 MHz CRYSTAL \
DI, D2, AND ZRI. : . z i
. 15 | op-ge9 |RLRIEE P22 EE*’:ﬂ\SToR‘, FC, 47K OHM " 9
CAPACITORS Cl2, Ci4, Clb, Cai, C2t, C27, | L T _RenEs 3Ra 1 % _Va WATT .
. - u | RESISTOR, FC, 100 OHM
CONNECTORS 10J1, iGJé, )4, Juj3, 10J5, 20 |5B-2036 | R2 THRU Ri0 0% Va WATT 9
C[Riz, RIS RESISTOR, FC :
PUS, IICN OF TRANSISTORS 31, Qf, Q3, Q4. 21 |BA-8984 | pJa’ rad, R3g 0% V4 S,A!fn,'-‘( OHM =
e s S EYN | /N (T RESISTOR, FC, | OHM
. Dsi ! SLLECTs SOUNLS/NOTLS 22 | sA-9181 R 14 0% - /z’W' \
¢ SCLLCTS SPLLCH/NO SPELCH (W9./W4) 1 ea- RESISTOR, FC, 2.2 OHM
N 23 | BA- 916! RIG 10 % ./4 WATT \
W, -  SPLLCH MODULL STATUS 24 | sA-9301 o RESISTOR, FC, 220 OMM |
. . 10% Y2 WATT g
IN - SPLLCH MODULL NOT ATTAGHLD -
25
QUT- SPELCH MODULL ATTACHLD .
RESISTOR, FC, 3. 3K OHM
5B-8983 | R23 s FCy
W14 - MPU INTLRNAL RAM ENABLE 26 e _9_8 23, R24, R26 0% VY4 WATT 2
N RESISTOR, FC, 2.3 M OHM .
W7 & WE-MLMORY MAP CONTROL 21 |5A-9179 R28 0% V4 WATT !
L W2 & W13 - PB7 STATUS CONTROL (W13 NEVER us€D) 28 | 5A- 9359 R29 RES'?;IOR/:&" 4-,--’ R oHM i
. S
3 =] W1 & W9 - PBS STATUS CONTROL 29 |5B-8817 | R23, R35, RaT | RESISTOR, FC, 10K OKM
. 2] 6. SOLDERED ON TOP OF BOARD oo z 10% Ya WATT i
) - INSTAL THLSE JUMPLRS FOR FOLLOWING GAMES: _ RESISTOR, FC, 10 OHM
TPa()+sv, ®) : 8o |58-9039 R4 10% _Va WATT !
o | WIS, We, W2, W4, W1, W3, W6, Wi FOR: 31 |5A- 8980 |Gy 1@ THRU c23| CAPACITOR, CERAMIC, T
T gy car | -0l MFD. SO V. %20%
‘ WORLD CUP ) [ CAPACITOR, CERAMIC i
DISCO FIVER i | 32 |5A-9005 | C2THRU €10 | 470 PFD. B0 V. 1209 9
CONTACT _ CAPACITOR, CERAMIC :
POKLRINO sounD 33 |BA-9345 cu 001 MFD. '26% 100 V. !
PHOENIX * ROMI s aon T CAPACITOR, ELECTROLYTIC
e r . - s i) A
s | “p?;-ilp?ff‘gﬁﬁi‘ﬁfm ; 34. SA 9325 | €12, C33,C36 | VUer. 63 vi/o/v S0% 32
M PL ; 1 i —_
- KING TUT SHUFFLE 35 |sA-8996 | i3, c24, c35 fﬁ:&”gg'\fiﬁ“”‘%" EY
TAURUS SHUFFLL o .
SA-516S CAPACITOR, ELECTROL\'T\C,
WIS, We, WiZ, W4, WI, Wz, W5, WI0, FOR" 36 lga-9165-1 ci4 8OO MFD. oR '
e : 1,000 MFD. |5 V. $20%
=] \-\_+ — . cAroied CAPACITOR, ELECTROLYTIC,
s FLASH 37 lsaceioa-! cis 00 MFD. 15 V. l
» ~ STLLLAR WARS | . 470 MFD. 25 V. *zo% .
sEE IRl ZONL SOUND ROM 1 -
';0;5 TIME WARP | sA-disg 38 |5A-8986 c25 f;‘;‘;‘;g'&‘;b_gc"m’g}‘c’ "
. . e [
w7, wis, Wy, Wi, (SEE NOTE ¥5) w2, ws, wi0 FOR: - CAPACITOR, ELECTROLYTIC,
] / - W Jwz, ws, 29 |sA-B89z | czo, Foe0 mrD 26 v, tzon | !
GORGAR }  SOUND ROM 2 - ,T-4960 CAPACITOR, ELECTROLYTIC
— - -
40 | BA- 2046 €27, 12,000 MFD. W6 V. tz0% | !
iC i SLLECTION STRAPPING: e -
: R CAPACITOR, CERAMIC,
41 |5A-9180 cz8 47 PFD. |k V. + 200 |
O ek 9l (K otz % 5) 1 e CAPACITOR, ELECTROLYTIC
Wi W3 w3 - - ’ 3
e NS N 42 | 5A-9243 €29 10 MFD. 25 V. Low LEAK g |
5 Wi _ CAPACITOR, CERAMIC DISC,
43 | 5A- 9169 €32,033 |00, 1KV +i09, z
J - L2F
. B CAPACITOR, TANTALUM, :
; 44 |3A-91e3 c=24 2.2 MFD. 5v. 209 | !
R CAP, oR NT
& sao03 < Wb, 950, f20% o 1
46 | BA-9024 Swi MOMENTARY SW\‘\'CH SPOT| |
.'; 47 |8A-9330 DSt 2 STD. DIP SWITCH 1
4 TOLERANCES | arv. | AveENBLE ON
1 THLEes CTREAWIE SPECIFIES WILLIANG ELECTRONICS. NG, -
FRACTIONAL Eiear suRsIDIARY OF TwE sxEauRG CORR. . .
DECIMAL ) 3401 N. CALIFORNIA__CHICAGO. ILL. 60618 207.2240
OLE DiA. —— +.008 4 "ME SOUND BOARD SUB-ASSEM ;
concrnnucrnn...’rll W" MATERIAL HEAT TREATMENT FINISH
aenew T
- ’ﬁé# {9 el EujdE |  D-8223 |
- 14 Sound Board Assembly Drawing




REQ'D.| ITEM PART : REQ'D, - ' 3
NO. | No. |PART NO. | pesiGNATION DESCRIPTION NO. BiLL OF MATERIAL s ¥
L = AL LN :
VSCREW | 3 48 | DA G314 Fl, F2 4 AMP SLOW BLOW FUSE | 2 ”;&)M PART NoO. DEs'lF(';ANRATHON DESCRIPTION REQ'D.
3 49 SA-9178 FUSE HOLDER 4
- 1 [1c-2001-146-3 BARE P.C. BOARD |
ng: 5 50 |5A-9172 HEAT SINK THERMALLOY *60728| | R Sy B -
—} 2 SA- I IcH TDA2002V AUDIO AMPLIFIER| |
e s [sa-ars HEAT SINK THERMALLOY¥*eomie| 1 | .2 4 207202 | e AvPL
¥ 3 | sa-9012 Ic2 7442 BCD-DEC DECODER 1
CommT T2 [5A-9199 | HEAT SINK THERMALLOY *c030 | 1 —~
| 5A-9073 ca 00 QUAD 2 IN NAND -
. 53 | 5A- 9004 24 Pl SOCKET | 4 A-S0T e 74 QUAD 2 INPUT NA !
- - c o .
HM : o4 omsses | 40 PN SoeweT X 5 | BA-8973 Ic4 7408 QUAD 2 INP. AND GATE | |
[ T RN - i R [ oS 3
i 5= |sA-%027 1041, 1033 |9, F’IN MALE CONNECTOR.| 2 & | sAaarse tes 4050 BUFFER !
E S e B - Ry SA- 9:5 ce 4068 8INPUT NAND GAT
5¢ ' SA-90z8& | 10J2, 1044 G PIn MALE CONNECTOR | 2 |- - 4 Ice | ° Sl
e — 8 A‘B‘)'ﬂ 1cT 14069 HEX INVERTER [
57 [5A-9349 1045 40 PIN RIBEON HEADER [ =z -l ECE S VoLT REG
: - 9 | SA-9I1S7 | cs | wW/T0220 CASE !
10 | BA-B97Z | ICIO ©821 P.LA. 1
| sA-9003, 11 6810 RAM 1
NOTES : -t E— T
—— ) 12 | 5A-9152 i3 1408 D/A CONVERTER |
<o Ush THLRMAL COMPUUNL BLIV Ll JCx ANL Hon ! SINK. 13 5C-8938 Q2, @3, Q4 [2N440l NPN TRANSISTOR 3
2. CAUTION: AVOIL STATIC wiSCHARGL DAMAGL TO MOS LOGIC. 14 ;
i 'SYMBOLS SHOWN OK COMPONENTS ARL FOR REFERENCE ONLy. | B | BAT9018 © R INS99C 6.8V, ZENER DIODE | |-
e
O NOT SCRLLN OR STAMP. : e [ I
" BA(-)%\E’B arl MDA 200/aN2B3 | \
OBSERV. INDELX MARK OF ALL "NTLGRATLD CIRCUITS, D:ODLS U ea- e BRIDGE RECTIFIER
L br. AND ZRl 18 | BA-9020 Y1 2.58 MHz CRYSTAL \
DL, D2, AND ZR). P . Z) RESISTOR, FC, 47K OHM - 9
- N 3 o,
CAPACITORS C12, Cii, Cl3, Cet, G2t , C27, . AL CULES) TR L. B% VawarT :
) B " { RESISTOR, FC, 100 OHM
CONNLCTORS 10), GJé, inj4, 1033, 10J5, 20 |5B-2036 | R2 THRU RI0 0% Va WATT 9
) RI2, RIS RESISTOR, FC, IK OHM ;
L see PUS, IICN OF TRANSISTORS 30, Q¥, Q3, Q4. 2l 15A-8984 ! 008’ oud Rag 0% Y4 WATT =
NOTE
EYA . DSI - i SLLECTS SOUNLS/NOTLS 22 |sA-2181 R 14 R“E:,‘/OSTQZJ FCJ ‘ OHM \
&Bo ¢ SCLLCTS SPLLCH/N L /
2 : H/NO SPELCH (W9/W4) A ean RESISTOR, FC 22 OHM
P ’ 23 '| BA- 91GI RIG 10% V4 WATT 1
Ww. -  SPCLCH MODULL STATUS 4 oA 9301 o - RESISTOR, FC, 210 MM |
. 10% Y2 WATT J
IN - SPLLCH MODULL NOT ATTACHLD -
SEE G
- Nete OUT- SPELCH MODULL ATTACHLD ResiSToR, =
*1 sB-2983 | R23, R24, Q26 | RESISTOR, FC, 33K OM 3
Wl4 -  MPU INTCRNAL RAM ENABLEL 2 o ) R4, K2 0% Ya WATT
RESISTOR, FC, 2.3 M OHM
W7 & WB-MEMORY AsAP CONTROL 27 [sA-9119 R28 0% V4 WATT !
~ (58, i
k,., WI2 & WI3 - PB7 STATUS CONTROL (W13 NEVER useo) 28 | 5A-9359 RZ? RES'aoﬁ,“Fﬁ' 47K OHM 1
W4 & W9 - PBS STATUS CONTROL 29 |sB8-88(7 | R23, R3S, Rs'l RESISTOR, FC; IO K OHM 3
6. SOLDERED ON TOP OF BOARD o mor Rl 0% VYaW
. . -V N o INSTAL THLSE JUMPLERS FOR FOLLOWING GAMLS: . RESISTOR, FC, lO OHM
) (5?) v 30 |sB-9039 R34 0% Ve w [
T WIS, Wo, WIZ, W4, Wi, W3, W6, Wli FOR: T Cl, Ci& THRU €23 | CAPACITOR CERAM\C
~_] - s 5
- ey 8! |SA-B980 oy | -0l MFD. S0 V. *20% "
. e WORLD CUP ) | CAPACITOR, CERAMIC
: 32 |5A-9065 | €2 THRU CI1O 4 9
DISCO FRvLR : i 470 PFD. 90 V. t20% 9
—J — CONTACT : _ CAPACITOR, CERAMIC, :
c24 POKLRINO ! sounp 33 |SA-9345 | S 00| MFD. ‘259, 100 V. !
PHOENIX r ROMI BN S CAPACI\TOR, ELECTROLY
ARISTOCRAT SHUFFLL | 34.15A- 9355 | 12, C32,036 | Ut sy, “10/» Q,L% T 3
€25 — POMPELI SHUFFLL | —t - < Tor. Cer
KING TUT SHUFFLE 35 | sA- 899 | ci3, c24 C35 GATESITORy SERAMIS 3.
TAURUS SHUFFLL i - - b >
e sa- 9!6": cia CAPACI‘\‘?ODR ELECTROLYT\C,
15 L, Wa, WL W . i \ 800 MFD. OR '
+ WIS, we, Wiz, Wd, Wi, Wz, W5, WI0, FOR: SA=9165 -1 To00 MFD. '%v. t20%
~— . o104 CAPACITOR, ELECTROWTIC,
~l__ PLASH 37 site\cla—\ cis 500 MFD. 15 V i
~e ke STLLLAR WARS | . 475 MFD. 25 W. *'7.0’/ .
SEE TRl ZONL SOUND ROM 1 B
IRI ZON d N CAPACITOR, ELECTROLYTIC, |-
';03TE TIME WARP | sa-ai98 38 |5A-8986 c25 100 MFD. 1o Vo *z0% | !
L ) #
w7, wis, Wy, Wi, (SEE NOTE ¥5) w2, w5, W0 FOR: CAPACITOR, ELECTROLYTIC,
wis. we. . { )W, ws, 39 |BA-BE93 | czo 1,000 MFD. 28 V. t20% |
L GORGAR} SOUND ROM & - T-i960 _ CAPACITOR, ELECTROLYTIC -
40 | BA- 2046 €27, 12,000 MFD. 16 V. tz0% | |
¢ 12 SLLECTION STRAPPING: S -
R CAPACITOR, CERAMIC,
4| |BA-9180 cze % PFD. 1RV +259 |
Q R b oz ) 1 ex CAPACITOR, ELECTROLYTIC
we w3 w3 42 | sA-9343 c29 J <IN
[EE—— e Ix N e N 10 MFD. 25 V. LOW LEAK 20
R Wil CAPACITOR, CERAMIC Disc,
43 | 5A-9169 ca%,ﬁcﬂsa 27 PFD. 1K V. +109 2
R CAPACITOR, TANTALUM,
| 44 |BA-91e3 c=4 2.2 MFD. 1sv.  fz0% | |
- é - CAP, OR, TANTAL
i SA-9031 <3 MED. 250, £20 9 i
4¢ | BA-9024 swi MOMENTARY SWITCH SPOT| |
47 [sA-9330 DS1 2 STD. DIP SWITCH 1
TOLERANCES | aw. | AveENBLE ON
niEes GTREAWIE SPECTFIED WILLIAMS ELECTRONICS, INC.
FRACTIONAL =1/e4" SUSSIDIARY OF TNE SEZBURG CORP. -
DECIMAL =+ 008" 3401 N. CALIFORNIA _CHICAGO, ILiL.. 60618 207.2240
roue b — toos oo | M SOUND BOARD SUB-ASSEM
coucmnu:rrlu_?lx 00" MATERIAL HEAT TREATMENT FINISH
centw TAREADS
[y [zl T | D-B8223
4 Sound Board Assembly Drawing
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1D-8224 |

SPEAKER
B OKM

VOLUMN
CONTROL

SOUND/SPEECH

seLECT INPUT 3 (J3-4

N
cil

Nele)] {
I R23 !
3.3K

P 3 4
h Vi
ne—thefe Vgt

A
Ao

R26
3.3K]

J3-7
138
(@FER 3{1\¢:j>.," ,
14069
CEa—s
DS_‘_ RZ w4
3’_’._2 100 -'[
" W
cz
(—4 R4 Itno PFD.
L OFF=-ON 0o T
-7 T VAN
Ij‘o PFD
7 .
+12V,
TPL  UNREG. H
(CI» T 7805  DIGITAL JANALOG
U l\ N
R STPA
+ +
mC2s m=C24
100 Hi
Ll 3 TP3
h L
L + HL'
T %,75%0 DIGITAL  ANALOG
o “1zv
. P2
DELETES KI © REAY), DI E *
C 2 liniidB) 5) CFNKIO3) NoTEs:
R & R24 C1ZK) 700 I ALL RESISTORS, Y4 WATT
Lo 1764, -9 | RG, UNLESS OTHERWISE NOTED.
B oW TR e . 2. ALL CAPACITORS, MFD.
SRS 5 [RE G E WLy UNLESS OTHERWISE NOTED.
A 12,1415, pocasry Rewwip 2 DASH LINE WAS soLp Lk K-GAT
"ERTER REVISION By [REVEY REVISION BY
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AN
A R29
\ sSwi HE 10 47K oy
. \ il semes 2N4401
‘ A PIAGNOSTIC Sagk G| % ol c3z ] Vi | lcaz RESET,
, SwiTeH é 1 27 3.58
R23 OR= N I e 35PFD" MHz.
3.3K L—o\ ] 2 s - } |
m -
14 = e [0 8 Bl 2l Ve Vee, w40
V?ig’k& l: - . = 3l ur XTAL ;: |
A - e . IRQ 4 IRQ XTAL = T
A s IRG 4 vmA VI Bl T
por2 T < 3 A Ao SIvie Re 2 :
. me 7 25 AP\ N.C—HBA R/%
I3 7 1 ) RSy RESET Ao k) Do |23 :
. A3 8 134 RESET ’, Ao 37
408 e oo Phe RESET—2 Do e 19/a, IC9 o 3
— hIE — o ICIO o5 D Az a2 cgos/0z D2 = N i
Veer, ] PBo D1 ) As 12 b3 g
) 24 31 2 2 Az
18] pg, &8 Dz L 13 29 D4 0
4 2 30 D3 A4 Ad D4 T os DIGH"
Raa — P T 2 o4 s 14]pq D528 ] J
' |: pes D4 28 REEEN Dl Ae LIV b2l T ‘;6 3
PB4 Dsig De) BIA7 16 pq p1l2e 1 r ANAL
L ) PBS Do e 17 25 A Z
= o pel2& D7 o = As As2= A4 g
- = PBG 25 BUS 62 u A9 A9 Aars ] Az
RO T ke F 24 [ Awig | Ao 12 A1 ais |2 ) Az
1 B cs 22 = R alan 200y, Az|22 4 Zf +5 VOLTS DIGITA
TWiZ Ylcee &5,y 2 Vss, Vsey 0" Q
2 22 VMA |0 [ +5 VOLTS ANALC
21l o cs " 5 1T 2 o o
L GND_ ] ] o 2 0 cae -2 Vi
L ] B | g I o
= R/W 3 a B a < SOUND ANALOG
'?‘x MIXED SOUND /SPI
4 l SPEECH
EE— 7 | SPEECH
o8 : 7 —
% R/W
¥ 4N 7 : 57Tt REsEY
% % CONTROL BUS KRBT
R21 5, R RIS e }
47K oS .
2 3 N O DATA BUS ST
3 s \
. N
4 I Cé? % Z 7 /ADDRESS BUS YL Z/
10 - -
9] IC6} 4| = b3
A
s /- 5 .
2] [ - Icﬂl % Cle
- m 7408%7 g I K]
= $ X =
- 512 Inc.
. R R R AN R % N\ E Z
4 - B
» s o
N KZ LR MRS ST A N e
A : 3 =4 !
o 2 \ g -
Ay 2 AP
< a =19 | BUS
14069 ° F —-}- v
o N 7
[
1 . J_. | WA
9 BUE 2. vMA - : N (2l
a5 W10 ! 2 lalae
\ 0"
WA A% R N ) i < A
[ Wi ! [
e < N s < o AT
wo Z 2 c23 ! 9 2
a o To X < Ae
Q < = As
7 24 7 ] AslZ] A
. . . al 4, A | Vee aal 23 4
W Ve 23 - oAy A
* Re : o ¥/ T Al3lAc 2lhe Ao |22 As
R} O Ar 2 Az] |As 3las csg|2! Az
Dz 45 Az ) &= 120 .
N 2 ° A3 » A4 4 A4 [ N
D3 sl Aaj.Z clz 19 I Aol Au
2 ICH 19 A4|WiAs SiAs A
o4 A " v . 8 1} A
D4 M As|n[Az ez Fgoo A =
s 1lpe GBI gl |04, 7 NI Dy
. De 8 AL < 8 e {__De
b7 a0¢ el Aoy fho Ao Dot s N7
L1 9p, Eona N 9 b psf12 N e
10 12 ' D1 10/ 1, D4 o
CSe cost= o2 TRy 32 Ds
o= cs:
&S Gup & Ay 6N?1 D4
—P Ay ) J__ { Ds
= ! Dz
D
- _ J)wa? Dl
Y 8 Au o
czi JpAu 9l1/c7>c T
K 14069
Ae } TOLERANCES
¢ LO w‘? | UNLERS GTRERWISE SPECTFIED WILLIAA
3ISTORS, Y4 WATT Ao Q—W—s‘b FRACTIONAL = " | seo1 n.cavirorniae
5 OTHERWISE NOTED. ous oia; +m—-'::/o" NAME - CHEMATIC
ACITORS, MFD. i CONCENTRICITIER . o8t | WATENIAL [
OTHERWISE NOTED. . SCREW THREADS —CLA®S & — L
! DATK .
"ﬁ"‘éﬁ-' 10-10-19| % wjatry




! 500

12V,
UNREG
2RI
I R29 g8y
\ swi Rl 0 47K Qa3 € ¢
. PlAGNOSTIC 47k czs_,s_]_ vi lcz?z RESET 2N440! R3e R38
52032 e PFD. ?A?ﬁ; PFD. K
¢l 8 35 - ol S
20 L—_O\(
T Ta40 = he. T Vee, Ve ml40 | RESEY o
39 = 39 Q4 7
%2 28 IRa :::t 28 : R30 2N4401 210K
AaT 1 i"a a7k :
TRasll-& 159 A vma E :l T sos 02 W4 N
RSo|2C Ao RE . - —
35 A w24 ! R/W FolL
RS —— ) RAW 23 5 JUMPER T
RESEn 24 RESET /X oL D ; °
Dol 22 ] Do A IC9 .= Y
10 Ty 3 o e ke egos/oz D2l [ b2l
21 pyl 3! Dz e 12 pq M [ os 9
0s39 4 D3l A4 13144 D422 D4 o
Dal22 4 D4 n}As 4iAe Ds28 L Os 3 DIGITAL GND D
psi28 1 DN J|Ae 15| pe pel2? | De 2 «
sel2l 1 ol ©TA7 @] p p1l2e Lo I SN G0
; a
orZe N s AisZ — by 2 ‘ :
.25 BUS 62 \ ) ‘g A9 AarZ i e ) ; 59
24 -Alolo Aro Az -
Nl pry 0 N\ QUAn__ . 200, Arzl22 ; Azl [t
231 22 VMA F [ Vss, Vesa t M % T +5 YOLTS DIGITAL @
4 2 [ 21 !
“DN,__,. ﬁ 0 i d:l $ l +5 VOLTS ANALOG ) @
< u e -12 voLTs
[ 3 =
_\|z I g | I 1 ﬁ
R/W 9 a = \ FE
SOUND ANALOG
; < - J5-3)
% ‘ 7 MIXED SOUND /SPEECH
! . (J5-4)
Z E SPEECH cLock o0
‘ : 7 SPEECH DATA _ —e—ep
% , ‘ g R/ ==
A R = SN T ROL BUQW RESEY (18-39)
A 3 /
SN _ DATA BUS N ‘\\;’\x N
ol 7 ADDRESS BUS 7772, 7/
14 =
T ¢ |
IC4
7408
7 R / cle
1 o . Eell )
;;; e = |
Vee, 312 Inc -
S AN B 5D
Ao E o A Ble | B -8
Stb A L 2 Iczasf S e
At Bic 7442 S R -9
, At 14le Bl 2 _(J5-15)
L 1518 33; s A B
10] 5 =[9 .
5. BUS $2:YMA =
gt TR ED
£}
) A _
Bu¥ 62. vMmA = | N g 1 < J5-13)
| 0| |DpAL J5-14)
W10 ! 5 Ao
N 1] g (J5-15)
> 7 Cun® i « g As (J5-1%)
a c23 ‘ il 3 At (351D
< T | <| Ae 3B-19)
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a Aﬂ%\ A A7 Vee aal 23 ! Asl] A4 J523)
AilolAe 2 1pe A9 22 As
Az; As 3le sl 2! : A J5-25)
As|plAa 4|pa &%, |20 . N 2 (J5-7D)
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| 14069 . 4 4s ? l NS OTHERWISE SPECITED WILLIAMS ELECTRONICS, INC.
].\1 ws ! :::::_ + 008" :::; N.CALIFORNIA - CHICAGO: ILL: 60618 267.2240
N HoLE DiA, —— +.004 —ooer SCHEMATIC, SOUND BOARD
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:CO::;N::;::VD’.“_YIILAD.D'.; MATERIAL HEAT TREATMENT FINISH
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POC CONP. 300 3.78 €716%

T
|c-8225 BILL OF MATERIAL
3 ITEM PART N REQD.
* NO. | PART NO. | pESIGNATION DESCRIPTION NO.
1 |ic-z001-148-2 BARE P.C. BOARD 1
= 3417 CONTINUOUSLY VARIABLE
2 | 5A-9334 1c1 SLOPE DELTA MODULATOR | !
O 3 |sa-9221 | 1c2,1c3 1458 DUAL OP-AMP. z
’ RESISTOR, FC
| ‘f ___5:__3992 R1, R4,R22, R.137 5CO OHM ’no%’, Va WATT 4
RE$|5TOR FC
S | 5A B776 RZ CBKOHM 5% Ya warT | '
RESISTOR, FC,
e |BAeesR )RR 33K onMm 10% Yawarr | '
) N RESISTOR, FC,
/-\ | 7 |SB-®e RS, RIG 10K OHM o% Va waTT | 2
£ RESISTOR
. o~ - b
K\y & |5A-8173 Re TBK oHM 5% Va WATT b
RESIsToR Fc,
; | 9 |BA-93s2 | RT ©.Z KOHMES % Va WATT !
. R9,RIO, RIt, RIS, RESISTOR, FC,
: 10 | 5A-9324 | gid, riD 2TK OHM 0% "Va WATT e
~ | T | RIB R ]2TKO
oy ) “TRESISTOR, F
7} 1 lsB-8997 RIZ,RI3 27K OHM |o% Va WATT 2
T _ - RESISTOR, FC,
| 12 | sA-8T72 R14, RI7 ISKOHM 8% Y4 WATT | 2
| . oa1 RESISTOR, FC
. 12| BA-9314 R20 1.2K ouM10% Vg warT | !
|2 T T esiamm | o | RESISTOR, FC, T
o] 4 T5A-9331 | 13K oMM 1o% Y4 wATT !
zé) i s { 5A-9185 POTENTIOMETER; 5K OHM | |
e RED INDICATES c - RESISTOR, FC—"_— T T
. NO.1 PIN 16 |sA-9218 R24 22 onn 10% vawart | |
- 7 R RESISTOR, FC,
Tca ;;5 ; ' 17 | 5A-8984 R25, R27 (K ONUM 10% Va WATT !
i S Tt AR B hnl o
It i el RESISTOR, FC,
i | | 18 ' SA-9356 R2G 820 OHM B% Y4 WATT !
NOT ! C I [ i o [ caPACITOR, TANTALUM,
UsED | d SR Uwep.zo%, zevorr | 1|
i R CZ,€3,Cs,01,C8,) CAPACITOR, CERAMIC,
] i ! 20 [5A-8980 lcg cia'tiru dic | .01 MFD. +869%-20% 50 vour| '©
| i I P HRU C16 |01 A
| I 1 B CAPACITOR, CERAMIC,
'l | ; | 21 | =A-s030 c4 .047 MFD. 20% %0 VOLT !
H | ! i ' T ea _ CAPACITOR, CERAMIC ’
: 3; i i B 23 :’A 9_?47 - ce 1800 PFD. 5% 50 VOLT b
- : T e CAPACITOR, CERAMIC, )
—(&3>- —(Tia>— 5 1 9346 ce 1200 PFD. 8% 50 VOLT !
— . ) T CAPACITOR, CERAMIC,
_ - 24 ISA 9348 cn L -5% o vour \
1 if i iy o i R, ELECTROLYTIC
H - : 2
B | ; ) 25 | BA 93”5 ciz 1O MFD. 20% 25 VOLT LOW LEAK| |
J | i . CAPACITOR,
i Tc7 : ! 2 | SA-9263 <1 33 MFD. 20% 200 VOLT -
| Ice ! : i B SRS 22 -
il | ! | _ PACITOR, CERAMIC,
;! i | 27 | | 5A-8%96 | <18, c19 . MFD. 20% 25 VoLt 2
! ! 28 | 5A-9oo4 24 PIN SOCKET 4
!l i 29 TsA 9354 Ji RIBBON CABLE ASSEM 1
i |
L
\ i
o
O O
TOLERANCES arv. ASSEMBLE ON
UNLE35 OTHERWISE SPECITIED WILLIAMS ELECTRONICS,
FancTionaL T s G Tk seesdms come! or DELawARE
ECIM, s 3401 M. CALIFORNIA CHICAGO, ILL. 60618 CORNELIA 7-2240
meLEOIA. +.002— NAME SPEECH MODULE — ASSEMBLY
CONCENTRICITIES - (HEAT FiNsH
REVISION REVISION BY I RGRJ» |3’"§8 "“2‘:" [ é_azzs
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SwvSoiq 21807 pup 1quidssy anpoy y222dS §778 O

‘ NN . — S
’ O \ O v
TOLERANCES arv. ASIEMBLE ON
UNLESS OTHERWISK SPECIFIED WILLIAMS !umom{& INC.
TRacTionAL T sussiDIARY OF K SEEBURG cOmP! o7 DELAWARE
DORCIMAL 3401 M. CALIFORNIA CHICAGO, ILL. 60618 CORNELIA 7-2240
: HoLE oA + o0z ono [NAME SpEECH MODULE = ASSEMBLY
CONCENTRICITIES . T.I.N. 003" : HEAT FiNIsH
Smew vmenos— ouaeea .
ey REVISION Bv PRéarfazsd” " 50| c-8228
R rstoms eraabiemune
S Az ompatis
DIGITAL GHND
== 1 1 280
RIS Rie 2. -
zK oK
YR8 soun cio
T e S 9 :='§%°r5 Rk SPARE
+s | vours DieiTAL 3], MIxER of 5% :
C=— 4 ' ol e , A 2
AAA AA 1
C VoIS aunoe IR B o et G :
-12 VOLTS RI® iz =8y lls 15K 37K 4582 1458
( ‘:>——-——-j 2% o 4 N
ca C RIO
C $)-.SOUND ANALOG INPUT /]:‘04_' '07‘ 2% 4}(;,0 oF
—)-MixeD SOUND/SPEECH 'QUTPUT I v 5% 3
= SPEECH cLOCK
( 35)
C_so-SC=Ecn pATA
Co-Mwe
- T e
a—L
o
=<
—
: A
o BUS §2+YMA R3
10K
(a——
(BA|° 7 9/ ADDRESS BUS 4 7 N7
As /
™
Cote 0 o
- A / B o
k] Ag 7 24 - I f24 Y
QL Ve pal2 Asl A7 U Vec  peil® Ag/
7125 . 5 Ae 24, Ae 22 Avs A Ae 21pe A9 22 A
p— — ®las E1p csgl 2t As _ 3|ps et
Corke i Fiu = T I
25 As 5 9 Aol A3 5 19 A¥”
u A ICT Al A ICO Ao f
e Ao elae A Anf A el Anf 8 e NOTES :
= LYl a LAl 1ia Dol o7 A I Dyl Dy @ .
Ao © €l Ao 8l Delte Ds iAo Bia, bt De i I. ALL RESISTORS, Y4 WATT
_aoe——q Do 9lp. BOCO  olie NI Z 9p, DOOO s Dsf: ;m UNLESS OTHERWISE NOTED.
by L] LANY pald PEINED 19l D4 D4y Egi 2. ALL CAPACITORS, MFD. o
T - e wlp, sl N W p, o D al UNLESS OTHERWISE NOTED.
(7o)-R % GND___ ) <
12 A ‘
b o o ] 5
2 1 D
=2 o al |a : :
— ° g %
D2 2 < < ﬂ bt
28 K 8l ¥ i
D o
(@), S s o 2 I ”
3D)— < -
= Az ! N 17 LY g Vee Asl22 Ae
Ac 2 AsEAe 2. Ael22 A
Ahs 2 s coaid! As 3lps coz|2! 4
404 =1/VA &0 ha__ %ipna e
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swpSp1] 21807 puv Aquidssy ampogy yo22ds §778 D

00§

DIGITAL GWND $rn2
0 . RIS Rie 227K -~
) ANALRG Gnp ; 2K QK
=‘ l s ce RG
9 2 ge sounn/ --fl'gorF oRI® =I80pF SiBOK SPARE
C— S~ mixen | 9 T 321K T $e%
+s | vours mc,rru.? A -°‘I 5% Az A " 2
CE J Ri4 8l{le AAA AA 0,{3 P4 Re N !
D SE oyt 1gcs R AR S l o 9 eSS
- -12 VOLTS RIZ 2 e 15K 27K ; % 1A
CD———] 27K o % Ty ® RzlllJK
RIO 2 1800 pF.
5)_SOUND ANALOG INPUT R, [ &% o 21k | 41000 e goor
3
C—a-Muxeo SOUND /SPEECH ' OUTPUT ,I Sizv. 5%
(——s)-SPEECH cLock
@ SPEECH DATA
SR ‘ b
-5 e c3 o
.01 vl
T I° ol o ¢
— - )|
( ) v
[) = g - L2 Aour E°mc.¢\.f—-——'f N/ 39z
C 3= ‘ We—2tlace,  Fzp2
a— s o
C_D———NL AN "
BUS $2.VMA . R3¢ NMC—2uN.C.oml APT o
[ 10KS ne—Tine. E/D
( Dl cwl2
Ao A 7, //ADDRESS BUS AL 7 /; | s16.6. sr%)__
[} 2
- e Z
b o0 z
A 7 u _ N
Ay 1 Vee  pgl22 AsAr R e
@ As . g Ac 2 A: Ao 22 A?/ Ae 2 A /
A4 (As 3las csaf2l | As 2
m | A4 4las =l AAs 4 7
C =% lAs slas ICT Aol Mol dAs s Aol
e Az elas P I A r e AuS NOTES +
; A O A 114, i) D7 A Ar 1 D7 @ —_—= .
- <| Ao 8la bl De Ao Bip, o Do " I. ALL RESISTORS, Ya WATT
Do 9lp, BOO° s De Do [ 9p, Po0° . lis osfRy 19 UNLESS OTHERWISE NOTED. 3
D 1P Da 14 40 Dt Olp, Dap14 D4 '3 2. ALL CAPACITORS, MFD. )
- 2w, na 13 N W pe A D 9 UNLESS OTHERWISE NOTED.
De &ND GND, AL
20 7 3 A 1z g Z ‘
— 55 I
% L s
. = 2 2
-2 o f B
Co2— " < %
b 4 g cla 3 Y 13 S
D & ot o o
C 3o —o I a I
o it > —
Az ! Vee 23 N A8l 4 A1 vy Vee Asl22 As
/ A1 As A1
Ae R 2iae Ao} 22 AL A Ae 2], A9 l22 337
As 2las Yy — As_ 3pg caz|?! .
As 2 aa om0 pol i oa—Hns &2 3
As 5 A 3 s Atol 1
% As A3
4 e 1CS JThe wfin iy 1C4 The Au
A A B332  p,l\7 D3 A TA, b2 D7
Ae 8lpe De 16 Dé) Ao 8l 4o e De .
Do 3lpe coOO  poiis NS 9lp, ECOO . lis PEN
-2 191 p, D4 :: [D) g' ol py Da :; ‘D): N
1Dz Al ;k 2 Wp D3 -
:II"_T__‘ oo ° TS —
’2 J- h UNLESS OTHERWISE 3PEC!H w‘ltums tl!m' "'(s, m.
N FRACTIONAL . - SUBSICIARY OF THEK SKEBUNG CORF. OF DELAWARE
= = orcimar . ::‘o‘v N.CALIFORNIA _CHICAGO, ILL. 80818 CORNELIA 7:2240
Q HoLE oA < e - SCHEMATIC, SPEECH MODULE
Somew THmEAOT L cAe s
: o PR oD (e
] I = | [ [Wep™ [ ]
( ~T (
" * » » L |



S5Ji
5J3

PLAYERS *2 8 ¥4

STROBE  STROBE STROBEg STROBE STROBE STROBE
5 N

e

L2345 _ & T & ]
[ I
4J1/5J1 (PLAYER 1)
4J3/543 (PLAYER 3)
1 100,000's
2 -100V KEEP ALIVE
3 1,000,000’s
4 f SEGMENT
5 N/C
6 g SEGMENT
7 +100V (N/C)
8 e SEGMENT
9 10,000's
10 d SEGMENT
PETAIL A ;; —1I—,10(())(())\,/SKEEP ALIVE
4J1 — 444,448 13 100’s
5J1 —5J5 14 COMMA
CONNECTORS 15 10's
16 ¢ SEGMENT
20| 0 o[I9 17 N/C
o o 18 b SEGMENT
oo 19 UNITS
oo 20 a SEGMENT
o o
o o
o O
°o° PIN |
oo RED LEAD
2| o 1
PLAYER 2 PLAYER |

L

442

L]

441

= = s =
fﬁﬂ@Lﬂﬂ@LﬂLﬂf
| I
Lo T Ten T TR

S _ —

4J2/5J2 (PLAYER 2)
4J4/5J4 (PLAYER 4)

1 100,000’s
2 -100V KEEP ALIVE
3 1,000,000’
4 SEGMENT
5 N/C
6 g SEGMENT
7 +100V (N/C)
8 e SEGMENT
9  10,000's
10 d’ SEGMENT
1 1,000's
12 +100V KEEP ALIVE
13 100's
14 COMMA
15 10s
16 ¢ SEGMENT
17 N/C
18 b SEGMENT
19 UNITS

20 a’ SEGMENT

4J8/5J5 (CREDIT/MATCH)

f’ Segment (Credit)
-100V Keep Alive
e’ Segment
g’ Segment
¢’ Segment
d’ Segment
b’ Segment
10's

Units

a’ Segment
e Segment
f Segment
10's Match
d Segment

+100V Keep Alive
c"Segment

17 .g Segment

18 b Segment Match
19 Units

20 a Segment

Credit

- d kel ek
ODUPAWN—-OWONOUHAWN =

9P|
e 6.3V.AC.
Y
b
9FI
5 (‘ﬁ 10A
2 | € —o—"\_—o
S COLLIMN L




—COMMA | & 2 1
~|—STROBE |4

— STROBE 16
—STROBE ||
—STROBE 16
—STROBE 13
—STROBE 12
—STROBE 7
~STROBE 6
—STROBE 5
—STROBE 4
—STROBE 3
—STROBE 2
—STROBE |

'|—STROBE 9
8

—STROBE
—STROBE 10
—COMMA 3 a

PLAYER 2 PLAYER |
42 : 441
—
PLAYER 3 4J3
MASTER DISPLAY
4J5
PLAYER 4 4J4
-
448
447 4J6
CREDIT/ 1-—u n«rncohwml I—umvmwl
wATer TIITTIITD SSL T
moge<mons  ggogse
z o0ow 80
5 o8+ ©o
R o , 1+ [
e x»
2 gy
3 Za
- aZ
o)
O
@
CREDITS /7 BALL IN PLAY
Sy ( 01 ) 41

asuy
_

4

STROBE
TINPUTS

7/

[\

~

9PI

]  e.3vac.
< e
< ~ '
< oF1 (9 (S (9 ) @
]
€ ] o ———,— e
,| coLumn i
N
(o)
ROW | op! o SHOOT AGAIN
¢ — o8l
0
NS
982 -
902
ROW 2 BALL "IN PLAY"
¢ e @)
983
,| Rrow s o3 I TILT
Ay N g
984
| rowa 904 () GAME OVER
A Y 1 -
905 983
.| ROWS 1 () MATCH
< ) S
o006 986 _
ROW 6 P (o) HIGH SCORE
Y N —g o
988
.| rows ?;8 D BONUS BALL TIMER
N g




3
&
)
S
$
g
QU
3
.
S
og
S
%
)
3

LI

13 |—STROBE 13
l 12 |—STROBE 12
Il |—STROBE 7
10-|—STROBE 6
45 | g |-sTROBE 5
8 |—STROBE 4
7 |—-STROBE 3
6 |—STROBE 2
- 5 |—-STROBE |
4 '|—STROBE 9
PLAYER 4 4J4 3 |-STROBE 8
2 |—-STROBE 1|0
I |—comMa 3 a
4J8
447 4J6
CREDIT/ I—N nvowhwm] l—un*fnowl
M N
ATen TTLTTLLLd S oot L]
moghemeas $8225¢
z
2 88% 83
= T+ [
—r+r 'y
2 xon
o U;J |5
a
Z o
= g2
a .
O
@
CREDITS / BALL IN PLAY
b | S S~ 71 7 | b
| N 01 )
| () () — (o) :
| 10 )0 (.
545 | [V |
| STROBE STROBE STROBE STROBE |
| 9 | 9
b ]
g 0 |
, +

4
. J

STROBE
INPUTS

9DI
8 || _ROW I € 98I SHOOT AGAIN
Q
Y
982 =
9Dp2
ROW 2 BALL "I "
o |¢ € ) N PLAY
983
9D3
10 | <] _ROW 3 » @ TILT
984
MART 904 () GAME OVER
N 1 N
905 983
12 | <] _ROW S (2) MATCH
< T N4
o6 986
ROW 6
13| < ¢ @ HIGH SCORE
988
D8
| rows ° D BONUS BALL TIMER
15 | € {4 N

00s



DG CONP. 190 3-78 71005

! -4
A ¢
AL 1CS WITH
/[CT IR CAYES
/P NOL
PLAYER 2 / PLAYER
~ N I
22 S all
= &5 DRIVER " A5 DRV
: . ;— g L
= >
< : Ic 12 8123 °°! 1C14 2349 IC
T e &+ & x
20 | Y | CREDIT-UNITS DISPLAY Y coMmas U TCRED|T 10's
DIGIT DRIVER SEGMENT DRIVER I,2, MATCH
PLAYER 3 PLAYERS 1,2 & MATCH DISPLAYS ’
PLAYER 3 " MATCH-UNITS Al
b DIGIT o d CoMMAG ' .l
1C 1 IC 3
Cl
, .
< ic 8 “’ :é .
L2
. i
L3
& keep aLve="— BCD TO
+90V —@_ SEVEN
20 IGJKEEP ALIVEIR 18— SEGMENT
' *+90V R 36— KEEP ALIVE +90V CREDIT/MATCH DISPLAY DECODERS
i DIGIT o b ¢ CcoMMAd e ¢ f 3,4 DIT
| DRIVER
PLAYER 4/ < || PLAYER 4 Az
P2 JIC 7 i i
i< [} MATCH-10§ o o [e 2| |® B2
DIGIT o |« |a af fxf IC 2 IC 4
l c2
|
! . SEGMENT DRIVER ol 02
{ IPLAYERS 3, 4 & CREDIT DISPLAYS_~°]
g KEEP ALIVE -iooV | N TEP ALIVE ey —CCz >—
=100V
O 5 2| Frer =
- 4J8 CREDIT/MATCH =
8 DISPLAY -2 -
CREDIT/MATCH/BALL IN PLAY
4J7 — e

SEGMENT INPUT

LETTER

REVISION

BY




500

BILL OF MATERIAL

S U USSR S—

: % : }
ITEM| PART | PART . feea’
NO. | MO, IpEsteNATION DESCRIPTION. . ud.
1 [igzoor BARE R.C. BOARD . n
: - |1e9,icH ) %
; \ 2._!sa8971 | iC1 % | MC.14068 HEX. INVERTER 3.
. LMC 14543 BCD TQ SEVEN SEGMENT .
o| B [54BIT0|IC3,1C4 e BECODERORIVER N AP-
. _UDN-7180 GAS DISCHARGE - ‘
LOLCS WITH 4. |saevealici ic2 DISPLAY SEGMENT DRIVER 2
TOINLLCAY ER 1 Yy .
MONG. 5 1s P c71C8 UDN61B4A OR UDN-6[18 A GA:; g
| . A-89 IC12 IC13 JLISCHAKGE DISFLAY SthdE.NI.DR- :
. MC 14081 O,UAD 2“NPUT :
6 IC 14 AND GAT, L
PLAYER | RESISTOR FC IOK OHM. 10X Vi ’
= 3 7 |see9si|RI-Ri4 |waiT ' X 1o 14
S .
= IN474QA ZE .
- = O 8 |saops | 2ri ‘g\/ /%A | ZENERDIODE T
d
" DIGIT DRIVER 9 | CLC2  ToamciTor CERAMIC, A
> REAYER S5A-8980 | €5 THRU C# 01 MFL. S0V
_lo o o i | i s [N S —
Nk IC 13 ——
& L by 10 wz,wa | JumPER %2 Ga SOLID WIRE 2
u T CREDIT-10'S DISPLA T N e
ra
| 2. MATCH I 5A"3086 RI7 KESISTOR,FC,6:8K OHM 107, I/a WATT | 1o
R RESISTOR FG, 3 MEG. OHM '
Al | 2 588982 guze_’mun 10% 1/4 W RA% 10 .
- J8,
IC 3 ! 13 Ji THUR J4 | 20 FINRIBBOM HEADER 5
Cl o ! :
o 14, RIS, RI6 | RESISTOR, 15k OMM,I0% 1,/2 WATT 2
DI i L !
. [ |
l , A & 45 DIGIT . DIGIT CROSS REFERENCE
<! : c 1 2 INPUT 7-SEGMENT STROBE
n = DIGIT DECODER/DRIVER | _(DRIVER)
BCD TO ‘C_.DJ Credit 10's IC4/IC2 1 (IC13)
Credit Units 1C4/1C2 9 (IC12)
SEVEN L~ e Match 10's 1C3/IC1 1(IC7)
SEGMENT e Match Units IC3/IC1 9 (1C8)
; %) #1 1,000,000 1C3/IC1 2 (IC13)
DECODERS | e #1 100,000's IC3/1C1 3(IC13)
3,4 DIT = #1 10,000's IC3/1C1 4 (1C13)
o #11,000's 1C3/IC1 5 (IC13)
A2 (=) #1 100's 1C3/1C1 6 (IC13)
1 #110's IC3/1C1 7 (IC13)
82 ! #1 Units IC3/1C1 8 (IC13)
C 4 , IC 11 [ #21,000,000's 1C3/1CT 10 (IC12)
JA #2 100,000's 1C3/IC1 11 (IC12)
c2 3 o | #2 10,000's IC3/IC1 12 (IC12)
N z #2 1,000 IC3/IC1 13 (IC12)
D2 \!_\ ~e 43 #2 100's IC3/IC1 14 (IC12)
#2 10's IC3/IC1 15 (IC12)
#2 Units IC3/IC1 16 (IC12)
#3 1,000,000’ 1C4/1C2 2 (IC8)
#3 100,000's 1C4/1C2 3 (IC8)
#3 10,000's IC4/1C2 4(1C8)
#3 1,000's 1C4/1C2 5 (IC8)
#3 100's 1C4/1C2 6 (IC8)
#3 10's 1C4/IC2 7 (IC8)
#3 Units IC4/IC2 8 (IC8)
#4 1,000,000's 1C4/IC2 10 (IC7)
#4 100,000’ 1C4/1C2 11 (IC7)
#4 10,000’ 1C4/1C2 12 (IC7)
I #41,000's 1C4/1C2 13 (IC7)
—d J 66— #4 100's IC4/1C2 14 (IC7)
. POWE R INPUT . #4 10's 1C4/1C2 15 (IC7)
#4 Units 1C4/IC2 16 (IC7)
#1 Comma -/1C1 2,5 (1IC13)
#2 Comma -/c2 10,13 (IC12)
#3 Comma -/1C1 2,5 (IC8)
#4 Comma -/IC2 10,13 (IC7)
TOLERANCES | arv. l AssemmLEON [
UNLESS OTHERW ISE SPECIFIEO WILLIAMS [[!mom
FRACTIONAL. 1 1/64"" ARY OF THE ORP. OF DELAWARE
DECIMAL £ 008 SIO.I N. CALIFORNIA CHICAGO, ILL 60618 CORNELIA 7- Eﬂ_—
| — .oo0 |[NAM
{ ok M "“*MASTER DISPLAY BQRQ ASSEMBLY
i CONCENTRICITIES—T.1.R. 003" | MATERIAL HEAT TREATMEN FINiSH
SCREW THREADS. [au.cl.lii 2] 5%.’3- |“AL‘ 5* %

18 ‘ - C 8363 Master Display Board Assembly Drawing
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BILL_OF MATERIAL

: ‘\- > ¥
ITEM| PART | PART CRIPT [rEa’o;
NOU| MO, IpesenaTiON DESCRIFPTION. uD.
1 jaEeor) BARE PC. BOARD |
: L X! ) 5.
| 2. sa8971 | iC1 % | uc14068 HEX. INVERTER &
; . | MC 14543 BCD TO SEVEN SEGMENT . :
of B |548970|1C3,1C4 I L rCHibECODE RJORIVER S 2
: . LUDN-7180 GAS DISCHARGE.
4. |saesealichiCz  [pispray SEGMENT DRIVER 2
] IC7 IC8 | UDN-EIB4A OR UDN-6[IBA GAS..
S |5489681c12 1C13 . LISCHARGE DISFLAY SLGMENT DR, 4
B o MC 14081 QUAD 24NPUT .
6 cia AND GATE LI
RESISTOR FC.I0K OHM. i) '
7. |sBe98i|RI-R1a |WwATT " 10X Yo 14
B IN4740A ZENER DIODE ,
B {sa-9s| 2RI 0V, 5% 1w I
A
cite CARLCITOR CERANIC) 6
9 |54-8980| (5 THRU C8 Oi MFL.S
T 10 wz w4 | JuMPER %22 GA SOLID WIRE 2
{1 |sa-9086 |Rf7 RESISTOR FC,6.8K OHM 10% 4 watt | 1.
' RESISTOR FG 3 MEG. OHM '
|2.|58-8982 [RIBTHUR  |10% /4 WAT 10 .
R27
- J8, . 5
13 JITHUR J4 | 20 PINRIBBON HEADER
0 14, RIS, K16 | RESISTOR, 15K OHM,10% 1/2 WATT 2
& |
5 J 5 DIGIT DIGIT CROSS REFERENCE
’ o |d ; 4 INPUT 7-SEGMENT STROBE
- DIGIT DECODER/DRIVER (DRIVER
w Credit 10's 1C4/1C2 1 (1C13)
8 Credit Units 1C4/1C2 9 (IC12)
% d Match 10's 1C3/1CH 1(1C7)
— = Match Units IC3/IC1 9 (IC8)
7)) #1 1,000,000 I1C3/IC1 2 (IC13)
#1 100,000's 1C3/1C1 3 (IC13)
t #1 10,000's 1C3/1IC1 4 (IC13)
9 #1 1,000's IC3/1C1 5 (IC13)
[a] #1 100's IC3/IC1 6 (1C13)
#1 10's IC3/IC1 7 (IC13)
#1 Units 1C3/1C1 8 (IC13)
#2 1,000,000's 1C3/1C1 10 (IC12)
#2 100,000's 1C3/IC1 11 (1C12)
#2 10,000's 1C3/1C1 12 (1C12)
#2 1,000's 1C3/1C1 13 (IC12)
#2 100's 1C3/1C1 14 (1C12)
#2 10's 1C3/1C1 15 (1C12)
#2 Units 1C3/1C1 16 (1C12)
#3 1,000,000's 1C4/1C2 2 (IC8)
#3 100,000's 1C4/1C2 3 (IC8)
#3 10,000's IC4/1C2 4 (1C8)
#3 1,000's 1C4/1C2 5 (1C8)
#3 100's 1C4/1C2 6 (1C8)
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3 : 26 Lower Left 3-Bank, Center Target (1,000)
asw”/a" BSWIQ// sswar 27 Lower Left 3-Bank, Upper Target (1,000)
R 28 Lower Left 3-Bank, Standup (10)
203 23 : jxgou anio 8 29 %ower gigg: g-gani, Eight Tf.rget (1,000)
—1 ; 30 Lower Right 3-Bank, Center Target (1,000)
slel> WHT-BRN | ( 8le ROW | - (lele 8SW!2// SSWZO/O/" 31 Lower Right 3-Bank, Left Target (1,000)
51| WHT-RED | > . [ RoW?2. | > > sEeg 32 Lower Right 3-Bank, Standup (10)
WHT- ORN 1ok <19 € jf;mz X:DZO 33 Top Left 3-Bank, Lower Target (1,000)
—tS 7 } ( 10 { ROW 3 < 10l & - 34 Top Left 3-Bank, Center Target (1,000)
3 le WHT- YEL il ROW 4 e > I eswb/ 8sw2l_ ] eswag 35 Top Left 3-Bank, Upper Target (1,000)
WHT-GRN A N A N h : 36 Jet Bumper (500)
> |5 > Y —{{re|& WS L« j(’ / 37 Top Right 3-Bank, Lowes Target (1,000)
S1al> WHT=BLU {3l ROW. 6 (sl 8013 a2t C 38 Top Right 3-Bank, Center Target (1,000)
< N WHT-VIO W 7 N ) SW2S 39 Top Right 3-Bank, Upper Target (1,000)
b3 13| > {|m|€ ROWT 1< |e| & 4 sswez_ esw3o 40 Top Right 3-Bank, Standup (10)
430D MY - GRY < ]15]& ROW 8 S NS W i . 41 Lockup Trough, Bottom (5,000%)
L L] L SN , 8022 8p30 | 42 Lockup Trough, genc?; %gg)oz)
¢ : ockup Trough, Top (5,000f
83WI5 8sW23 4+ 8SW3l 44 Left Ramp Rollover (5,000)
/ / 45 Ballshooter Trough
8015 |- j/;bzi j/;‘m 46 Playfield Tilt
NDICATES MOUNTED ON UPPER PLAYFIELD AND p ; Note: Second value is lit or flashing val
Note: 1 s g value
RE NOT ROUTED THROUGH 8P4/8J4. 33‘”‘6/0/ 8swad .~ * Spinrier lit for interval after making
right inside rollover
)(;DIG ,/3;’24 Mystery is 20,000 - 99,000 and lit for interval

after making left inside rollover
#* Inside rollovers light when made after using
Magna-Save feature
1 Only one lockup trough switch scores for
each locked-up ball




o

COLUMN 1 2 3 4 5 8 7 8
. YEL-BRN | YEL-RED | YEL-ORN | YEL-BLK | YEL-GRN | YEL-BLU YEL-VIO YEL-GRY
ROW 2J5-8 2J5-9 2J5-6 2J5-7 2J5-3 2J5-8 2J5-1 2J5-2
ol S e somow | moriow e | gErTaae %
1 BAN SHOOTS SAVE™ 3-BANK 3-BANK, 3-BANK BRrHA DAL, BONUS BONUS
2J7-% GAIN AMP: LAMP LOWER ARROW LOWER ARROW WHEN LIT
Bk || e | oE | WY | & i %
- L
2 BLK PLAY SAVE™ 3-BANK 3-BANK 3-BANK v BONS BORUS
247-2 LAMP LAMP CENTER ARROW | 'CENTER ARROW
pcolll B e | I i v 0 ao
ED
3 ORN 3-BANK 3BANK 3-BANK BONUS BONUS
2J7-3 LAMP UPPER ABROW. | UPPER ARROW
RED- GAME RIGHT TOP % JET NOT o5 ~a0"
4 YEL OVER OUTLANE JgHr SCORING BUMPER USED BONUS BONUS
2J7-4 LAMP
RED- RIGHT CENTER BOTTOM TOP: NOT g
¥ 2x
, MATCH SPINNER Lock RIGHT RIGHT SE| '
5 GRN LAMP 3-BANK. 3-BANK USED BONUS
247-5 RIGHT ARROW | LOWER ARROW
AED- | e | e |oweoe | s | ! 5 .
C 1! SED
6 BLU 1O BALL 3-BANK, 3-BANK use BONUS
2J7-6 DATE WHEN Lit CENTER ARROW | CENTER ARROW
RED- CREDITS RIGHT TURNAROUND BOTTOM TOP SAME PLAYER R ax
PLAY: INSIDE SPECIAL RIGHT RIGI
7 VIO ELO} HOLLOVER By BiGHT SHOOTS BONUS
207.9 LEFT ARROW UPPER ARROW (PLAYFIELD)
RED- | =gus 28 i | sodiwe e 1 o
3 L
8 GRY TIME ROLLOVER EJECT LANP BONUS BoNus
2J7-8 HOLE
Lamp Matrix
COLUMN 1 2 3 4 5 6 7 8 )
. GRN-BRN | GRN-RED | GRN-ORN | GRN-YEL | GRN-BLK | GRN-BLU | GRN-VIO | GRN-GRY
ROW 2J2-9 2J2-8 2J2-7 2J2-6 2J2-5 2J2-3 2J2-2 2J2-1
WHT- PLUMB RIGHT RIGHT LOWER LEFT TOP LEFT LOCKUF
1 BRN BOB MAGNET BALL 3 BANK, 3-BANK TROUGH, NOT NOT
; TILT . BUTTON RAMP LOWER LOWER BOTTOM USED USED
2J3-9 1 9 17| TARGET 925l TARGET 33 41 49 57
‘o | oA B - A
2 RED Tn.LTL BUTTON AAMP CENTER ENTER. CENTER' USED USED
u 3'0 2 10 TARGET. 18 TARGET 25 : TARGET 34 ‘2 m 58
WHT- CREDIT LEFT LEFT LOWER LEFT TOP LEFT LOGKUP
‘| sutTon OUTLANE BALL 3-BANK, 3-BANK TROUGH NOT NQT
3 ORN RAMP ppeR’ LR TOP USED USED
2J3-7 3 LL 19 GET 27 35 43 51 59}
- RIGHT RIGHT . JET LEFT NOT NOT
WH_T Lo OUTLANE OUTHOLE NOT BUMPER RAMP USED USED
4. YEL SWATCH SusER ROLLOVER
2J3-86 4 12 20 28 36 44 52 60
‘ ENTE LEFT LOWER LOWER ToP BALLSHOOTER NOT NOT
WHT- o SPINNER KIGKER RIGHT RIGHT TROUGH USED USED
5 GRN swiren LEPTTARGET | RIGRT TARGET | LOWER TARGET
2J3-5 5 13 21 29 37 45 53 61
WHT- LEFT BIGHT RIGHT LOWER ToP PLAYVFIELD NOT NOT
by | | olee | R | MR | s | T |
6 BLU ND ICENTER TARGET _ |CENTER TARGET \
2J3-4 6 14 22 46 54 62
- SLAM RIGHT TOWER TGP NOT NOT NOT
WHT- LT plSIDE TURNAROUND JeHT RiGHT USED USED USED
7 V!O LEFT TARGET _ | UPPER TARGET
243-3 7 15 23 47 55 631
HIG EFT LOWER NOT NOT NOT
WHT- SCoRE INSIDE PLAYFIELD NOT NOT USED USED USED
8§ GRY RESET ROLLOVER EJECT USED USED
2031 . 16 HOLE STANDUP STANDUP P ” "

Switch Matrix




WARNINGS & NOTICES

WARNING

FOR SAFETY AND RELIABILITY, substitute parts and

equipment modifications are not recommended.

'USE OF NON-BALLY PARTS or circult modifications

may cause Injurles or equipment damage.

SUBSTITUTE PARTS OR MODIFICATIONS may void
FCC Type Acceptance.

THIS GAME IS PROTECTED by Federal copyright,
trademark and patent laws. - Unauthorized software or
hardware modifications may be illegal under Federal law.

THIS "MODIFICATION" PRINCIPLE ALSO APPLIES
to unauthorized facsimiles of BALLY logos, designs, pub-
lications and assemblies. Moreover, facsimiles of BALLY
equipment (or any feature thereof) may be illegal under
Federal law. Whether or not such facsimiles are manufac-
tured with BALLY components, this rule applies.

WARNING

This equipment generates, uses and can radiate radio

frequency energy, and if not installed and used in accord-

ance withthe Instructions manual, may cause interference
to radio communications. It has been tested and found
to comply with the limits for a Class A computing device
pursuant to Subpart J of Part 15 of FCC Rules, which are
designed to provide reasonable protection against such
interference'whenoperated-in a commercial envirorimént.
Operation of this equipment in a residentlal area is likely
to cause Interference in which case the user at his own
expense will be required to take whatever measures may
.be required to correct the interference.

WARNING

Trangport this game ONLY with hinged backbox down!

|WARNING

FCC STICKER. Check the back of your game for an
FCC sticker. When BALLY ships a game, the game has
been found to comply with FCC Rules. The sticker Is
proof. If the sticker Is missing, legal repercussions to the
owner and distributor of the game may result. If your
game (manufactured after December 1982) has no FCC
sticker, call BALLY for advice. Or write us a note on your
game-registration card. Be sure the card bears your
game’s serial number.

WARNING

THREE-WIRE PLUG. Prevent shock hazard and as-
sure proper game operation! Only plug this.game into a
properly grounded outlet. DO NOT use a "cheater" plug
to defeat the power cord's ground pin. DO NOT cut off
the ground pin.

RF-INTERFERENCE
NOTICE

YOUR GAME’S CABLE-HARNESS PLACEMENT
and ground-strap routing are very important. They are
designed to keep RF radiation and conduction within
levels accepted by FCC Regulations.

MAINTAIN THESE LEVELS. Servicing may require
that you disconnect harnesses or ground straps. When
you're finished, reposition and reconnect them as they
were,

NOTICE

BALLY and MIDWAY are trademarks of
Midway Manufacturing Company. WILLIAMS, LANE-
CHANGE and MULTI-BALL are trademarks of WILLIAMS
ELECTRONICS GAMES, INC. Entire contents of this
manual copyright (C) MIDWAY MANUFACTURING

- CO., Manufacturers of BALLY Amusement Games. All

rights reserved.
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