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-operation -bookkeeping
-adjustment «diaghostics
sunique parts

NARC and Z-UNIT are trademarks of WILLIAMS ELECTRONICS GAMES, INC.

Programmed Chips on the Sound Board

iIC DESCRIPTION | TYPE BOARD LOC. PART NO.
Sound ROM AOM 27512 | Sound Board U3 Not Used
Sound ROM ROM 27512 | Sound Board U4 A-5343-3036-1
Sound ROM ACM 27512 | Sound Board U5 A-5343-3036-2

Sound ROM | AOM

-3036-

oun oar

N T
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Jumper Table

CPU Board Connected Not Used
W3 W1
W4 W2
W6 W5

W14 W13

ROM Board 172 (None)
3/4

11/12
13/14

CPU Board

Sound Board

W5 W17 W6 W16
W7 W18 W10 W19

NS
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Warnings and Notices

WARNING
FOR SAFETY AND RELIABILITY, substitute parts or modifications are
not recommended.

USE OF NON-WILLIAMS PARTS or circuit modifications may cause
injuries or equipment damage.

SUBSTITUTE PARTS OR MODIFICATIONS may void FCC Type
Acceptance.

SINCE THIS GAME IS PROTECTED by Federal copyright, trademark and
~patent laws. Unauthotized software or hardware maodifications may be illegal
under Federal law.

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

WARNING ~

This equipment generates, uses and can radiate radio frequency energy, and
if not installed and used in accordance with the 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 when operated in a commercial environment. Operation of this

SR
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equipment in a residential area is likely to cause intereference in which case
the user at his own expense will be required to take whatever measures may be
required to correct the interference.
WARNING

FCC STICKER. Check the back of your game for an FCC sticker. When
WILLIAMS 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 distrubutor of the game may result. If your game (manufactured
after December 1982) has no FCC sticker, call WILLIAMS 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 assure 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 gound straps. When you're finished, reposition and reconnect them
as they were.

Examine Your Game
+ INSPECT THE OUTSIDE of the carton or game cabinet for shipping
damage.

SR
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« UNLOCK AND OPEN the bottom-rear door. Now check circuitry.

« ARE CONNECTORS SECURELY ATTACHED? Reconnect any found loose.
Don't force connectors! They're keyed and only fit one way.

« ARE PLUG-IN CHIPS FIRMLY SEATED in their sockets?

« UNWRAP THE POWER CORD coiled inside the cabinet. Don't plug it in
yet!

+ SCRUTINIZE MAJOR SUBASSEMBLIES, such as the monitor, player
panel, transformer chassis and power supply. Make sure they're securely
mounted.

« UNDO THE CONTROL-PANEL LATCHES. You can reach these from the
coin door by extending your arm upward and to either side. Now check
connectors and circuitry as above.

Control Locations
THE ON-OFF SWITCH is above the back (monitor) door. Standing before
the game, you'll find the switch at the game's top-left corner.

POWER INTERLOCK SWITCH. Your game has two power-interlock
switches. These are located at the back of the game, behind the top and middle
panels. Imagine that you're standing behind the game. An interlock is in the
upper-right corner of each panei. Each interlock is a spring-loaded DPDT
switch. " It turns off the game when you remove the panel. For servicing
purposes, pull the switch out and the game will power up.

THE VOLUME CONTROL is inside the coin door and to your right.

S Tl

Service Manual 1- 10



THREE DIAGNOSTIC SWITCHES are mounted together on a bracket behind
the coin door. These switches are useful for many purposes: Accessing
Diagnostic Mode Tests, reading the bookkeeping totals or making game
adjustments. See relevant discussions later in this chapter.

THE MEMORY-PROTECT INTERLOCK SWITCH is behind the coin door.
This switch must be open when you clear bookkeeping totals or make game
adjustments. It automatically opens when the coin door is open.

THE CPU-BOARD RESET SWITCH is on the CPU Board near the +5VDC
indicator LED.

Power Turn-On

WHEN THE GAME IS FIRST TURNED ON general illumination should
light. In a correctly running game, tests will be followed by the message
"INITIAL CHECKS INDICATE: THIS GAME IS BITCHIN'." If failure messages come
up on the screen instead, refer to Built-ln Test Procedures.

DEMAGNETIZE THE GAME with a television degaussing coil. Besides the
monitor, remember to degauss large steel parts (for example, the backdoor
hinge). Do this whenever you move the game, and also as a regular, monthly
procedure. Otherwise residual magnetism may cause color imputities that
adversely affect your collections.

SR
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Game Operation

GAME START

INSERT COINS. The game allocates an adjustable number of credits per
coin. This number appears on the CRT. For example, assume that your settings
specify one credit for a quarter (U.S. factory pricing). A player deposits a
quarter and presses 1-PLAYER START. On its screen, the game posts one
credit. Then a one-player game begins.

Using player-2 controls far a one-player game is also possible: With one
credit displayed, press 2-PLAYER START.

For a two-player game, at least two credits must be displayed. To initiate
this two-player game, press the 2-PLAYER START button.

PLAYER CONTROLS
On its player panel, your NARC™ game has four pushbuttons and a
joystick. Players can...

 FIRE at evil pushers with the machine pistol.

« PRESS ROCKET BOMB! Eliminate several pushers in one blast!
« JUMP over broken sidewalks and other obstacles!

« CROUCH to duck bullets and garbage cans!

« MOVE in eight directions with the joystick.

LN\ U S
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"Move" .
S doystickiir TiBomb i el LT

4,

””GAMEPLAY :
THE CITY'S OVERRUN! Slashers! Gangsters! Pimps! The punks are
everywhere‘ The scum. of the earth}; And, on|y the playef can restore law and

;'er cnty decadence He carries a |
them both with screaming lead.

flbaddles in smultaneous

- . ns do¢ bullets -dynamite and-other
missiles. But the Iurkmg Loaf death dealmg D;;mpster Man;.patronizing:Bimp
and horrible Hypoman are everywhere And these mangy marauders stop at
nothing. This is their turf... Sq.they:ll:hurl. more, bombs-and deal more

Fnuanis oo Service Manual 1- 13



corruption. Because they're forever preparing another rendevous with death.
Here's a list of the nefarious gangmembers...

* Loaf * Psychotic

» Gangster * Slasher

* Pimp * Dumpster Man

* Hypoman * Mr. Big (Public Enemy Number 1)

THIS JOB DEMANDS GRITTY DETERMINATION, FAST THINKING! The
city is a jungle. Pushers may lurk in manholes... They may dart by in a heavily
armed, pink Cadillac... Or they might even buzz the player with their
preemptive pushercopter! But the player laughs at danger. He scores bonus
points by seizing contraband (evidence!) hidden in the Cadillac. And by busting
these parasites on society. Then he blows that manhole. And he downs that
pushercopter. Because no pimp is too high... And no gangster's too low to eat
hot justice!

ENTER BUILDINGS. The player must seek out and investigate gang
strongholds. When enemies darts out of a tenement, the player must enter. If
psycho fiends slither in the subway, the player relentlessly pursues them. Not
bullets, not bombs, not even mad dogs can deter him. For our hero's sworn duty
is to case the hideouts and seize the evidence. Then he can bust another
offender!

THE PLAYER STARTS WITH 100 ENERGY UNITS. Busts and evidence
win points. For every 25,000 points earned, the player receives 20 energy
units. But there's a penalty whenever our hero's hit or if an innocent
bystander's injured. Here are some of the major penalties...

« Hit by hypo, player loses16 energy units

SR
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« Attacked by Slasher, player sacrifices10 energy units
« Struck by a bullet, player's penalized five units

THE BIG TARGET. Ultimately the player pursues Public Enemy Number
One, Mr. Big. Mr. Big is the shimmering, super slug king of the sleazy, slimy
underworld empire. His glitzy, cosmopolitan crib is brimming with evidence.
And he's the inevitable prospect for a megabust. But he's wily. He's quick. And
he's amply equipped with the latest Hyper-Crimewave Technology. But the
player must not permit him to escape! The dragnet must not fail!

Game Adjustments, Bookkeeping, Diagnostics

MENU CONCEPT. For your convenience, game adjustment, bookkeeping,
audit totals and diagnostics are menu-driven features. Each menu is a list of
several choices that you may act upon as desired.

LEVELS OF MENUS. Your game has several levels of menus. That is, one
menu selection will send the game to another menu. The menus are arranged in
outline fashion. That is, a menu of general options selects menus of more
specific options.

PRESS ADVANCE. Adjustments, bookkeeping and diagnostics are
available from the main test menu. Enter the main test menu by pressing the
ADVANCE button inside the coin door. ADVANCE is mounted on a bracket bolted
to the inside of the door. Besides initiating diagnostics and other modes,
ADVANCE permits you to browse through and alter menus. When you press
ADVANCE, the game steps through the options of one menu.

SRR
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NARC TEST MENU
NARC REDVISION H.H

SELECT WITH UP/DOWN STICK
ACTIVATE WITH ANY BUTTON

COIN BOOKKEEPING
BAME RUDITS
GAME ADJUSTMENT

UTILITIES
ERXIT TO GAME ODER

Main Test Menu
Normally you may exit the menu you're inspecting and return to the
previous menu. In fact, "RETURN TO MAIN MENU" and "EXIT TO GAME OVER" are
typical menu options. Suppose that you select "RETURN TO MAIN MENU": The
game returns to the option where it was before on the previous menu.

Pressing and holding ADVANCE also causes the game to exit from a menu.

N\ U
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However when you press and hold ADVANCE, the game exits to the next lower
option on the previous menu. This capability of the ADVANCE button allows you
to access menu features even when player panel controls malfunction.

GAME AUDITS
GAME AUDITS SHOW YOU AT A GLANCE if game settings are bringing
you a satisfactory return on your investment! Only games by WILLIAMS
ELECTRONICS have this menu-driven feature. Think of it as a unique way to
keep your NARC game the leader of the pack when it comes to
earnings...location after location, week in and week out!

GAME AUDITS
NARC REDVISION H.H

TOTRL PLAYS

EHTRA MEN EARNED

HOURS OF SINGLE PLAY

HOURS OF DUAL PLAY

TOTAL HOURS OF PLAY

AVG. "PLAYER" GAME TIME (MIN.)
AUVG. ELAPSED TIME/PLAY

NERT AUDIT PRAGE

RETURN TO MAIN MENU

Typical Audits Screen, Page 1

SSvRET
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ENTERING AUDIT MODE. Open the coin door and press ADVANCE. You'l
see the main test menu on the CRT screen. Use either joystick to highlight
GAME AUDITS. Now select GAME AUDITS by pressing any player panel button.

GAME AUDITS
NARC REUISION H.H

GRMES STRARTED
WAavE REACHED
WADE REACHED
WARUE REACHED
WAUVE REACHED
WAVE REACHED
WAVE REACHED
MR. BIG CONQUERED

0 00 0 o O3

PREDVIOUS RUDIT PRAGE
RETURN T0 MAIN MENU

Typical Audits Screen, Page 2

The first GAME AUDITS page will appear. Total plays and the number of
extra men that players earned are provided here. The remaining entries on this

NeRE T
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page relate aspects of gameplay to time. The second audit page relates how
many times players achieved each wave. (difficulty level). Now let's examine
two audit entries...

AVERAGE TIME PER CREDIT: TWO MINUTES. Your most important
figure on the first AUDITS page is AVG. PLAYER GAME TIME (MIN.). You'll want
to pay special attention to this figure every day for this reason: Thorough
field and factory research has shown that two-minute games both satisfy
players and also keep the quarters flowing.

GAME ADJUSTMENT
NARC REDISION H.H

BETURN TO MREAIN MENU
GAME PRICING

GAME DIFFICULTY
LIVDES PER PLAY
ROCKETS PER PLAY
EHTRA MAN EVERY
 ATTRACT-MODE SOUND
AUTO HIGH SCORE RESET
DIOLENCE LEDEL

RETURN TO MAIN MENU

Typical Game Adjustments Screen

DS\
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It games aren't running about two minutes long, then collections probably
aren't at their peak. You'll want to tailor your game to your game-playing
public. lt's easy, and we'll talk about that subject in a moment. Meanwhile,
another very useful figure is AVG. ELAPSED TIME/PLAY. This number tells you
approximately how long your game must operate before earning a quarter.

Here are some tailoring suggestions...

EXCLUSIVE GAME ADJUSTMENTS

1. Press ADVANCE to enter the main test menu (described earlier).

2. Using either joystick, move the selection arrow down to GAME
ADJUSTMENT.

3. To select GAME ADJUSTMENT, press any player panel button. Now
you'll see the adjustment screen.

4. Use either joystick to highlight the feature you desire to adjust.

5.  To select that feature, press any player panel button.

6. Use either joystick to alter the value of an adjustment.
(The joystick causes YES-NO settings to taggle between YES and
NO,)

7.  Toreturn to Game-Over Mode, follow menu selections on your screen.

SSvRET
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4 L 1 { |l 1 Uiy Uiy ) £ L ! { 1
u77 uzs u79 use us1 us2 uss us4 uss use us7 uss us9 usg us1 use ugs us4
! | { ! L J J HL | |
O O
1
NOTES: |.FOR SCHEMATIC, REFER TO DRAWING NO. 16-9@41,
2, 28-PIN DEVICES (1,E. 27512 EPROMS) BHOULD
BE BOTTOM JUSTIFIED IN SOCKETS,
i mem] PAAT NUMBER 1 DESCRIPTION Jorv][mem] PART NUMBER T DESCRIPTION _Jarv
. [TBRE, [0t SeALE | mewove summs- sk s comers 336 W |LLLJAMS ELECTRONICS, INC.
DWN. BY DATE| DIMENSIONS UNLESS OTHERWISE SPECIFIED 3401 N. CALIFORNIA AVE. CHICAGO IL. 60618
[R. G, 6/17/88 SHOWN DECIMAL—— Q30 ANGULAR————21/2° [NamE
XSx % 808 FRACTIONA /6 — —
ST gl Sl e L AL E AR ASSENEL
P vl NonE i 1 |smtod ™ 10068~ |™
4 l 1

3 * 2



so14a2

C-12260-
REV DESCRIPTION OF CHANGE ERARO-
NEW PART RELEASE [ ‘347,
GAME NAME 3036 GAME NAME 3036 GAME NAME 3038
ASSY. NO. ASSY. NO. ASSY. NO.
u23 uso u77
U24 us1 u7e
u2s us2 u78
P P P ]
A vze A us3 A uso ]
R R R
T v27 E T Us4 i T us1 i
E 28 ? E uss ? E ue2 ? ]
S S S 1
I u2e N I use N I uea N
G U G U G u
IA‘ uso g E us7 g TA‘ us4 "é‘
T E T E T E
1 uat R 1 use B 1 uss R
0 0 0
N vaz N use N uss
uaa uso us?
u3a us1 ues ]
uas us2 use
uss uea ugo
va7 ue4 us1 1
uss ues ue2
i u3s i ues usa
Erl uao P ? us?7 P us4
: : *
D uas D ues |
E T E T |
% uaz N % uee N
|G U G U
N va3 M N u7o M
A B A B L
T vaa E T u71 E
I R 1 R 5
ﬂ uas 8 v72
4 ]
e e 3 | SEE CHART |  SEE CHART GAME ROM SET o
(CHART
ua7 u74 16-8850-
2 210 LABEL, PCB IDENT. 1
48 u7s ]
1| c-12281 SYS-Z ROM 2 SUB-ASSY. 1 ]
u4e u78 ITEM| PART NO. | PART DESIGNATION DESCRIPTION ary.
BILL OF MATERIALS
NOTE: FOR SCHEMATIC, REFER TO DRAWING NO. 16-8041
PROJ. ENGR DO NOT SCALE | REMOVE BURRS- BREAK SHARP CORNERS 8 EDGES
TLiEe | ONOT SCA FEns S WILLIAMS ELECTRONICS, INC.
DWN_BY OATE| DIMENSIONS UNLESS OTHERWISE SPECIFIED 3401 N. CALIFORNIA AVE CHICAGO L. 60818
G.S. 6-24.88 SHOWN MCIMAL—§ f.m ANGULAR £1/2° [NAME
CHECKED BY DATE | FIRST PROJECT NO Xx § FRACTIONAL tifea] SYS-Z ROM-2 PCB ASSEMBLY
P} 2a/28 3036-U) [MATERIAL T S T —
. A e A NoxE - 2" 12200 [
P 3 2 | 1
. ‘




sc1asz

-
“ . A 1 o .
4 3 * 2 [ le-904!
REV DESCRIPTION OF CHANGE 'A\NEO
NEW PART RELEASE |24V,
PROGRAM_ADDA EUS:
PA14
U4 u3
74ALS574 74ALS541 T
LAD7 2[)  ggli®_ PAiS LAOT 2[a  yali8_ PAO7 PRA14
} LA0E F] 18 PA14 LAOB 3l,;  y74Z__PAOE
 Laos 4len  goliZ__PA13 f Laos alue  ye[t6 . PAOS 4
LAOA Sley  ggldf _ PA12 f La04 5 ys[45_ PAD4 4
LAO3 8l agiSPAlL LA03 6l yai4 _ PAO3 A IRA34H
LAD2 7l3p 14 PA10 [ Lao2 70a3  yae  Pao2 4
LADA 8ly  2qd8 _ PAOS | Laot ] OV EFIITUT
f"Laoo 8lip g/t _PA0S LAQO 841 yilii . PA0O 4
cK 61 G2
1 1 1
1 8
= IRALAL
—LHWA 4
~IWR.H
-1WA.L
LOCAL ADDR BUS J )
[ omm— S
]Jc
u11 ug uat u1e
T4ALS574 74ALSB41 74ALS541 74ALS541
LAOB 2oy 19 IA1BH LA0B 2l 0 ygl18  Ia07H SA18 2 vaH8_ IA15H SA0B 2[a  ye/i8__IAOTH  Ia14H
LAO7 ally g[8 _1ai4HY t LAO7 3]y, y,[AZ__1a0BH SA15 1SN PV T YOT) EIN
hLAOB 4lsp  goliZ__IA13H KLA0B 4l,6  ysliB_ IAOSH SA14 4 vel16__IA13H 4
\LA0S 5100 16 _ IA12H . LA0S 55  ys[i5__ IAO4H SA13 5,5 ysi5  IA12H 5
hLAO4 ] pea FE RS TYE | LAOA 8l,a  yalid IAO3H f sa12 6lys  yaqid_IA11H Y 6], o
LA03 7lap  ag{td _IAL0H LAO3 7 yali3  I1A02H [ “sa11 70a3  yaltd  I1A10HY 7
LAO2 8l.g 13 TAOOH LAO2 8,5 yo[12 IAO1H SA10 8la  ya[i2TA0GHY 8
F LAO4 8 12 TAOBH LAD4 1% 11 TAOOH SA08 8 11 JAOBH
10 18 1 Y1 [28%8 — 31 va 2N et —
cK OE] 61 G2 61 G2
1] A 1 1
1 &l ]
\_ IMAGE ADDR BUS “H"
>tRAS ‘L
[ ~IAEN
[——-SAEN
TA14LL IMAGE ADDR BUS *L” IMAGE ADDR BUS iB
u1o ue va2 0 1
L 74ALS574 74ALS541 74ALS541 74ALS541 ]
LAOB 2 LAOB 2 18 1A07L SA18 2 18 IA15L A08 2 18 IAO7L
LAOB  2lg, hLA0B 2] vali8  IA15L 4 SA08 2 18
LAO7 3l hLA07 3 ‘3 :8 17 1A0BL [ sa15 3 ‘g YE 17 Ia14L | "sa07 3 ‘s :E 17 1A0BL
LAOB alg, K Laos al,s  yglB IAOSL f sa14 4le  ve[18_IA13L [ sa08 4l,g  ygH8__IAOSL
hLaos Sleg hLA05 5l,e  ys[iE__IAO4L 513 5),e  ygi5_IAl2L  "sa05 6lis  ys45 _1AOAL
hLAO4 810 hLAO4 8lya  yaldd IA03L f sa12 6laa  yald IALIL "SA04 6laa  yvaid _IAOSL
h.LA03 7]ap LAO3 7 yali3  TAO2L SA11 7043 yadd  IAl0L A03 7]a3  yalid __Iac2L i
NNYH 8ln LAO2 8lis  yo/i2 _IAOAL SA10 8l,> ypl12 Iacol A SA02 8l yoli2 _TAOAL —
l"'sa0os 9l V<201 al A
LAOY 8lip \LAOL 8l,7  ysdl TAOOL SA0S 8l,7 yid1  TAOBL SAD1 8], yalii _IAOOL
[ 51 62 61 62 61 62 1
11 1 |1 1 1 1 1
1 & 9
= ¥ =
SOURCE ADDR BUS J ]
M | PART NUMBER 1 DESCRIPTION arv][irem PART NUMBER )| DESCRIPTION Tarv
PROJ. ENGR DO NOT SCALE | REMOVE BURRS-BREAK SHARP CORNERS 8 EDGES
e | POpor SCA WILLIAMS ELECTRONICS, INC.
DWN,_BY DATE DIMENSIONS UNLESS OTHERWISE SPECIFIED 3401 N. CALIFORNtA AVE. CHICAGO IL 60618
G.8. (24, SHOWN DECIMAL——.X ‘%ﬁ R 21/2° [NAME
CHECHER 67, PRE [PRST PRORC NO XKxx 300% FRACTIONAL  ti/ea SYS-Z ROM-2 SCHEMATI|C
5 7£ 3036-U\ MATERIAL T e N —
APPROVAL, ATE | FIRST USAGE | QTY Lo 21 - sm_Lorlr l -
B 1lofée | Sz |0 l 16-9041|
’ " 2 | 1



4 3 1 2 | 1 [Te-so0ar ]

50,400

DESCRIPTION OF CHANGE &I?
NEW PART RELEASE| W1
u12
74ALS541
JA18 8 4 IA46L
— AB Y
18, ol 12 1A16H
Zhe veli3 =
A7 8 y5|-14 1A17L
| S (VA BT TAITH —
A16 4 3| 16 PA16 —
A3 Y e —
~1WR_CO 3 val iz “IWA.L
~IWR.C4 2 " =
— YRRV EL] IWA.H
u2 U1 4
74ALS245 74ALS245
LD45 1 PDIS LDO7
04 A7 B7 42 PO1 f Loos 8
f Lo1 el 43 PD1 / LDos
LD A5 Bsl A4 PD12 f LDo4
LD1 " 45 PD11 LDO: E
LD 7Y pefE BT Looz 4 |
Loog 3]s go[47 __PDO :an 3 ] C
LDO8 2],y g1 PDOB LDOO 2
A+B EN
'l
PROGRAM DATA BUS
E’DDDUT.C!
——>-PDEN
LOCAL DATA BUS y.
- < < W ~ el —
u14 u13 u1s u14
74ALS245 74ALS245 74ALS245 74ALS245
LLD!L 2 B 18 1D34 N.LDO7 8 P D23 LLD15 2 peli8 15 LDO7 81,8 pal-ii 1007
A 2 ~
LD14 3l,; @y[4Z__1D30 Y h.LDo6 8l s7d 2: h.LD1 3, a7z 14 \.LD0S 8ly;  @yli2 iﬁoa:
D43 86 16 1 N.LDOS 718 B8 13 021 LD4: A6 B8 16 1013 N.LDO0S 7 A6 B8] 13 1005
\LlD12 A5 psAS 1026 N.LDO4 8la5  Bski 1020 LD1 A5 BS|1S 12 ) \LD04 645 psli4 1004
D11 4 paid D27 \.LD03 Slaa B4t 1049 LD1 4 Bai4 11 h.LDO3 Slaa pali5__ 1003
D10 A3 Baltd \.LDO2 4],3  palt 1018 LD A3 B3li3 10 hipo2  4f5 gg[16 1002 B
\.LD08 2 poji2  ID26 A.LDO1 3 1 1047 D08 pa2/22 1009 LDOY 3> poli7 1001
2 B2 2 {2 1008 7 o100~
\LDO8_ s paid iEEA; h\.LD0O a1 BilL 1016 \_LD0B 8l,7 pylil _ 1D08 _‘EEI-; \s  pal 18 1000 ]
= A+B_EN A+B_EN A+B EN )
1 1T 1 1
t s 6 5
E:QDDOUT.CO
~IDEN.H
D-KDEN.L
L IMAGE DATA BUS
\. — S —>
em [ PARTNUMBER | DESCRIPTION ar | [irem] PART NUMBER 1 DESCRIPTION Jarv
PROJ. ENGR DO NOT SCALE | REMOVE BURRS-BREAK SHARP CORNERS 8 EDGES
ISP | PomoT SeA WILLIAMS ELECTRONICS, INC.
DWN. BY DATE| DIMENSIONS UNLESS OTHERWISE SPECIFIED 3401 N CALIFORNIA AVE CHICAGO L. 60618
G.S. (+24:88) SHOWN DECIMAL— xx f%zg ANGULAR: 21/2° INAME
CHEGKED BY DATE | FIRST PROJECT NO. x FRACTIONAL 11/64 SYS-Z ROM-2 SCHEMAT\C
Wy " 1/avey|  3036-U) _[waremnt TS et
APPROVAL , DATE | FIRST USAGE |QTY [, Y SC:L/E_ sHT.2 0f 1 & D4\ “E"
7/29 166 | C- 12361 | | -9
v
4 3 | 2 | 1



01442

4 * [ ic-904l
REV DESCRIPTION OF CHANGE E*’NOE
NEW PART RELEASE |24,
T
A2
>4.7K
u7
74AL5138
8 v7bZ ~IROE . T46H
[—ISEL.T4H 4 i) ~IRDE.T14H
SJeen  y5pil —IROE.T13H
Yapil —IRCE.T42H
yapi2 —IRDE.T11H
3 yabid —IROE.T10H
2 14 ~IROE.T8H
B Y1 —
1 YopiS ~1ROE.TBH —,
o i
74ALS138
R —IROE.T15L
——=ISEL. T4l 4 Mic) ~TROE.T14L
X pS T) ~IADE.T43L
Yabit —IROE.T12L
vapi2 ~IROE, T14L 1
3 Yapid ~IROE . T10L
2 vibid —IROE.TOL 1
1 vopil ~IROE. TBL ]
-3 1
SR3
4.7k
u1e
74ALS138
8 7 ~IROE.T7H
—-ISEL.TOH ) : o —IROE.TEH —
54628 Y50L2 ~IROE.TSH —
Yabil —IROE.T4H
yabi2 ~IROE . T3H
3 yapid ~IROE.T2H
2 vibid “IROE.T1H
1 Yopi5 —IROE.TOH — ]
1
ui7
74ALS138
8lss  y7bL ~IROE.T7L
——-ISEL.TOL 4le2a vebl “IROE.T6L
5, 10 —IROE. V6L —
Yapil ~IROE . TAL
3bi2 ~IROE.TAL — 1
1418 3 Y2pid ~IA0E.T2L 1
2 yipid —IAOE. TAL 1
14, YopiE ~IROE.TOL —
[——IMAGE_AODR BUS
~BD.EN s ]
—>B80. R M‘%
—PSEL alor, vobe
Sdezs  vspid
11
vapis
s, vhE— oo 12 ]
Late 2l V2Fia PROE.T1
A17 -
LAY 1l yoptE PROE.TO —— J
LOCAL ADDR BUS L 1
- +
1TeM | PART NUMBER | DESCRIPTION Jorv]frmem] PART NUMBER | DESCRIPTION Lary
PROJ. ENGA DO NOT SCALE | REMOVE BURRS- BREAK SHARP CORNERS © EDGES
PP Aty i WILLIAMS ELECTRONICS, INC.
DWN, BY DATE] DIMENSIONS UNLESS OTHERWISE SPECIFIED 3401N. CALIFORNIA AVE. CHICAGO iL 60618
G.S. b 24-88) SHOWN DECIMAL—— Xt ANGULAR 21/2° [Name
CHECKED BY_ DATE |FIRST PROJECT NO. | .XXx ¥.005 FRACTIONAL __ #1/64 SNS-Z ROM-2 SCHEMA
w 72ye]| 3036-UL [MATERA U E— NOZ TicC
REV
APPROVAL ATE |FIRST USAGE ] QTY -/ sH1 3 orl | - -
| ) Do 7fao)ee |C-12260 |\ W /- r 16 - 9041
* V 1



3 ¥ 2 | 1 [c90ar ]

DESCRIPTION OF CHANGE

NEW PART RELEASE

01442

1
——FhAL4 1
——EA0GRAM ARDR QUS use uso j
07 |24 P15
o8 [20 PD14 Y
o0s [ 18 PD13
04 [18 PD12
03 [17 PD11
02 [15 PD10 Y
01|44 PDOQ
27512 00 [ 43 PDO8. l
OR
271001
U4t va2 u77 u78
07|21 PDO7
os [20 _PDOB Y p—
o0s [18__PD05 Y
04 |18 PDO4 Y
03 [17__PDO:
02 [45__PDO.
01|14 _PDOY
oo [ 43 PDOO
OE 0E OF OE OE OE
T2 Tz 2 2 2 2
4 4 4 4 4 4
PROGAAM DATA BUS
——-PROE.T3
[PROE . T2
~PROE .T1
[——-PROE.TO

mem | PART NUMBER | DESCRIPTION Jorv][mem) PART NUMBER [ DESCRIPTION Jorv
PROJ. ENGR DO NOT SCALE | REMOVE BURRS- BREAK SHARP CORNERS 8 EDGES
Ciape | Pomor SCA WILLIAMS ELECTRONICS, INC.
DWN. BY DATE| DIMENSIONS UNLESS OTHERWISE SPECIFIED 3401 N. CALIFORNIA AVE. CHICAGO (L. 60618
G.S. &-24-88 SHOWN DECIMAL— X {-%@i ANGULAR £1/2° [RAWE
CHEGKED BY , DATE | FIRST PROJECT NO Rt 808 Fracrionar  si/es SYS-Z ROM-2 SCHEMATIC

y 7/ 3036-U\ [mateEraL T Sy [T ——
APPROVAL TE [FRST USAGE  [QTY i 4.1
Bty 7(29168 | C-1256\ I | TH /" IS"T—"‘—I \6-904| 1 -

4 3 ’ 2 | 1



1
4 * 2 [1e-S041
REV DESCRIPTION OF CHANGE EEAP
NEW PART RELEASE | ‘WAl
JIMAGE_ADDRESS BUS
\ u3a uss uas ua7 u3s use u40 L
07 (24 1031
08 [20 maoj
05 [18 1029
04 [4 1028
t A34H 25| aqq 03 [4 1027
A10H 23| a10 o2 [1 1026
h_JIAOSH 26| a9 o1 [14 1D25
K1A0BH 27| s 27812 00 [43 1024
N1A07H 5|47 O N
[AOBH 8| a6 271001
tm_7 A5 us4 us2 us3 us4 uss use us7 use L
NJAO4H 8| as 07 |21 D23
N1AO3H 8] a3 o8 [20__1D22
h1A02H 10| a2 o0s [18__ 1021 )
AOIH 11| Ay 04 [18___1D20 1
hJA0OH 12| a0 03 [47__ 1018 )
L_io, cs2 02 |45 __ID48 1
1] vep 04 [14_ 1017
——JRA14H 31] poM oo [43__ 1D16
224cs
OE OE OE O OE OE OE OE OE 0E OE OE OE OE OE OE 1
2 T2 2 V2 2 2 2 T2 2 2 2 2 2 2 2 2 1
= 4 4 K 4 K 4 4 4 4 4 4 4 4 4 4 4 ]
—=1ROE. T7H ]
-IROE.TEH
(——>-1ROE. T5H
—>=1A0E.T4H
[——-1ROE.T3H
~IROE . T2H
—>-1ROE.T1H
[—=1ROE. TOH
u70 u71 uz2 u73 u74 u7s u7e 1
N
- 07 |24 D15
J 086 [20 D14 Y
N1 05 |4 D13
] N D12
03 |4 D14
K o2 [4 mm\
1A 01 [14 1008
12 27812 00 43 1008
OR I
N 271001
t ue? ues use uso uet ue2 uea
NI
N 4
NJAOL
N 2 )
3
——ifAL4L 31! peM
cs
0E OE OE OE O OE OF OE OE OE OE OE OE OE OE OE
CHR (R RN O R RN O R O (N RN N O CHR CR £
IMAGE_DATA BUS
~IROE.T7
~IROE , T8l 1
>-IROE. TS ]
—-IROE_. T4l
~IACE . T3L ]
~IROE.TaL
~IROE. T4L
——~-IROE.TOL
iTem | PART NUMBER 1 DESCRIPTION Jarv]|mem| PART NUMBER | DESCRIPTION Jary
PROJ. ENGR DO NOT SCALE | REMOVE BURRS- BREAK SHARP CORNERS 8 EDGES
A s N WILLIAMS ELECTRONICS, INC.
DWN. BY DATE| DIMENSIONS UNLESS OTHERWISE SPECIFIED 3401 N. CALIFORNIA AVE CHICAGO IL. 60618
SHOWN DECIMAL— X 3%% ANGULAR 21/2° [NAME
CHECKED BY FIRST PROJECT NO. ¥x 3-B0% FracTiONAL 1164 SYS-Z2 ROM-2 SCHEMATIC
vﬁmovn an TE ;.3?33'%1v HaTER: sens r S J_rmo }REV
- SHT_2.0F. - -
A A w2 /- 16-904|
. J 2 | 1



501842

4 R | [c-9041
DESCRIPTION OF CHANGE ELAND-
NEW PART RELEASE [ (1311
[—LMAGE_ADDRESS BUS
uze uaz uzs uze u30 uat use
2 1031
2 1030 Y
18 1028
18 1028 Y
17 1027
15 D26
14 D25
27812 13 oo
oR D24
271004
u43 U44 u4s u4s u47 u4s u4e uso
o7 |2 ID23
o6 [20__1D22 Y
05 |18 24 )
04 18 D20
03 [17__1D18
T_,.____.... 02 |45 18
01 [14 17 Y
——>iRA14H 0o [13 18
OE OF OE oF o OF OF oE OE OE OE OE OE OF OE
T,
2 2 2 2 2 2 2 2 2 2 2
CRR R R O R O O O O CHR R O O R
—~1ROE . T35H
D::— ROE_ T4 4H ]
[—=-1ROE.T13H ]
[—-1ROE . T42H
—-IROE.T41H
—-IROE. T10H
[——>-IR0E T8H
——>-IROE.TEH
us2 ue3 us4 uss uss us7 ues 4
E lmsj
20 104,
N 1 1013
1 1012
1 1011 k
N Fl D310 Y
N 14 008
. 27512 13 D08
W OR
. 271001
hJ u7e uso us1 us2 ue3a va4 ues use 1
(. 07 1007 |
- og |2 D08 4
N oS5 |48 __1D0S
k. 04 |18 04 1
NI 03 (17 D03
o2 |45 ___1D02
01 |14 0
[ iRAL4L 00 [13___ID0O
OE oE OE OE OE OE O OE OF OE OF OF OF OF OF
2 2 2 2 T2 Tz 2 2 2 2 2 2 2 2 2
4 i
a 4 3 4 4 4 4 K 3 4 g K K IMAGE DATA BUS
—=IROE. T45L
~IROE. T14L HAGE DATA RS>
~IROE . T43L
[—>-IRCE.T12L 1
~IROE.T44L
— ROE OL
—= ROE . TOL
==-1R0E T8l
= | PART NUMBER | uzscarmﬂ____lﬂugﬂ PART NUMBER | DESCRIPTION Tarv
PRO. ENGR DO NOT SCALE | REMOVE BURRS- BREAK SHARP CORNERS & EDGES
i ORK Yo Lot WILLIAMS ELECTRONICS, INC.
DWN_BY DATE DIMENSIONS UNLESS OTHERWISE SPECIFIED 3401 N. CALIFORNIA AVE. CHICAGO IL. 60618
& 00480 “Stow- | ocoma—% " TR MG e e
cgeggso B ~oprg et PROECTNG X¥x FRACTIONAL __ ¢1/64 SYS-Z ROM-2 SCHEMATIC
a4 3036- U\ fMaTeRin SoALE PART NG T
APPROVAL , DATE | FIRST USAGE [ QTY -/ sm&osll - J -
Do 7pssjeslc- 12261 | TR / l Ve =904\
4 ’ 2 l 1



4 3 1 2 1 [Te-9ca]
REV DESCRIPTION OF CHANGE
TA447
NEW PART RELEASE | T,
PO01 P00
ROW A ROW C RoW A AoWC
—— 32 32 —132]
4006 a8 D07 3 SISEL.TOL 32 —iA20 32
Do4 30 008 30 ——cESEL.TOH 30 c—iRie 30
c—kR02 29 003 29 4018 29 A047 28
1:)"—383 28 o1 28 4020 28 4 28
— 27 ko8 27 22 27 —iD21 27
D11 28 D10, 28 000 28 c—i0es 28
n13 o D12 4 002 o 1001 44
D1 24 D14 24 1004 24 {003 24
—23 R00uT.C1 23 et 23 1005 23
— a2 —>FOEN 22 D24 22 407 22
—] a1 —21 ——4b26 21 4025 21
—a0 — 20 4026 20 D27 20
— 19 — 18 b0, 19 2029 19
— 18 —18 —in08 18 D34
18 1
— 17 —17 010 17 «Ig"g 17 ]
18 186 16 it
= 15 — 15 D12 15 4Pi8 i ]
=T 14 AO0L 14 e 14 C-LDEN.H 14 1
13 =) 13 0is 13 ~IDEN.L 13
[CokACE 12 kA0S 2 C—4ALS 12 Co-iSEL.TIL 12
kA8 11 A07 11 ciAL8 11 —>-ISEL.TiH 11 p
LA16 i +RAS i C-SAEN o A17
-PSEL o p—YE] . 5A07 o0 =saos b9
CSHB00UT. G poe ——BD.EN o8 A0S o8 ==sa0e o8
- 1MR.CO 07 kALS 07 C—5A03 07 oS04 07
[==CrL SR 08 ==l 08 A02 08 o902 08
— o5 —los AL0 05 CoSA08 05
—{oa — o4 A2 04 [ 04
1 Ald SA13
03 LaEn — 03 pud 03 32 03
— o2 —>1AE 02 1 02 SA15 02
01 01 o1 01
]
i
Ja u ]
MOLEX09 L
- 7 UH +5VDC 4 ]
2
=
; J_ c2 Lca *=_ c1 +1 cs +1 ce
s [— kev [ 001 MF [ -001 MF [ 100 MF T 100 MF T 100 MF
7 ]
8
8
GND =
em | PART NUMBER | OESCRIPTION Tervi[rem] PART NUMBER | DESCRIPTION Jarv
PROJ. ENGR. DO NOT SCALE | REMOVE BURRS-BREAK SHARP CORNERS 8 EDGES
Rl WILLIAMS ELECTRONICS, INC.
DWN. BY DATE DIMENSIONS UNLESS OTHERWISE SPECIFIED 3401 N. CALIFORNIA AVE. CHICAGO 1L 60618
G.S. 6*24-88  SHOWN DECIMAL—— X ;;g@% ANGULAR s1/2° [Rawe
%E D BY , DAJE [FIRST PROJECT NO. XXX 3 FRACTIONAL 11/64 SYS-2 ROM-2 SCH EMATIC
Py ot e e 3 e Sl il
N P AL REV
3 APPROVAL ATE [FIRST USAGE [ QTY CHD -
T ool | Eg2e [ 1 J- | 1o™™ 1o 9041 [ -
* ) 2 l

e A A



1 l C-12037

REV

DESCAPTION OF CHANGE

NEW Pary Riicase

SAUWNG. 40-5000 808148

3J2 Functions
Pin/Function
1-NC

2-NC

3-NC

4-NC

5 - Key

6 - Memory Protect
7 - T/B Strobe

INDICATES
KEYING PIN

- : J4
8 - Player 2 Start O1oooooo-*—oooé,looo0000-{:0%1°°°°°*°°°°éO
9 - Player 1 Start —
. § (___srca D) C SRC3 _ -) C SRC4 D) =
3J4 Functions ° °
Pin/Function ° | ur__ ¢ B [ Uz B [ us B °
1 - Player 1 Rocket we |l B : 8 | o0
@ 4
2- Player 1 Jump EdIN i sg [ 1e 15 |5 8850 LABEL, PCB IDENT. | 1
3 - Player 1 Fire i [ ua < [ 3 o 12 |5792- pa CONNECTOR, 64P EURO- | |
4 - Player 1 Crouch o * 10026-00 _ DIN CARD CONN. FEMALE
. 5791- 2, J3 CONNECTOR, 1@P MOLEX,
5- Player 1 Right = L Cw[ [ <[ | U 3H ~;LJ !5 |1p862-10 | U4, Us, U6 |. 156 CENTER PINS 5
6 - Player 1 Left - - 12 |5791- " CONNECTOR, 4P MOLEX, |
o 12862-04 . 156" CENTER PINS
7 - Player 1 Down * _/‘/@ 11 |5043- cAPACLT,
— ca c3 CITOR, .@@81 MFD. | 2
8 - Ke o -_ E 29845-00
9- Playyer1 Up ° 0 3 10 | poas-00 c1 CAPACITOR, 108 MFD. | 1
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REV | DESCRIPTION OF CHANGE
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TeERancES WILLIAMS ELECTRONICS, INC.
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REV DESCRIPTION OF CHANGE
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3 * 2 1 C-124 0\
REV DESCRIPTION OF CHANGE
N. PR,
00 O~O~O,
0505080800959
O |05050503050505
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Q5000
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REV DESCRIPTION OF CHANGE
NEW PART RELEASE
D D
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— - D °
B T > - 6 ) B
- O O
|
NOTE* - ——
FOR SCHEMATIC, REFER TO DRAWING NO. i6-9044.
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1 S—
4 * 2 C-123%0
REV DESCRIPTION OF CHANGE ELNNO
NEW PART RELEASE
GAME NAME 3038
ASSY. NO.
P u3
A p
T u4 A
R J
D us 7 ]
3 N ]
uas
I U
G M
N uas B
A E ]
T 37 R )
)
uas
N
15
14
i3
12
11
10 }
.
8
]
U3, U4, US, U35
7 SEE CHART U36. U37, U3B 27512/1004 EPROM 250 NS
5374~
8 11087-00 ue Y¥3012 DUAL SERIAL DAC 1
5370- 4
5 11086-00 u7 YM2151 SOUND GENERATOR i
5340-
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2 230 LABEL, PCB IDENT. ]
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FOR SCHEMATIC, REFER TO DRAWING NO. 16-9044 h
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DESCRIPTION OF CHANGE

NEW PART RELEASE
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NI .M
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:-XRO.Y
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jo.shep 10.)3-
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DECIMAL~—— );)‘ £ ?. ANGULAR- s1/2°
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22 MA14 i ]
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iTem | PART NUMBER | DESCRIPTION {orv][irem] DESCRIPTION Jory
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DESCRIPTION OF change | ERIRO
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\ . SLAVE DATA BUS
V. J/
-
1
9
At2 A u23 $ (o]
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_8] A07 sD7 13 s alg 7451389
5|5 05 [s00 a0 39 AL 15 9
8s 4D 40 6 vapd
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REV DESCRIPTION OF CHANGE EEAND
NEW PART RELEASE
D
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CoHMASIER DATABUS
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/s_!:__ a0 > 0 40 2
schy 4, a [T D 30
['scoo_a fg i E 0 fg ’,_': B ——
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3.58MHZ 100PF B
4
R18 R17 1
2, 2K 2,2k
A ARX
u17 u17 u17
741504 74L504 741504 W15
13 D,;e 1 10
[—>=SYNC. M ACK. M
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DESCRIPTION OF CHANGE

NEW PART RELEASE
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REV DESCRIPTION OF CHANGE
NEW PART RELEASE
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mem | PART NUMBER | DESCRIPTION | CId | GEX PART NUMBER | DESCRIPTION Tarv
PROJ. ENGR. DO NOT SCALE | REMOVE BURRS-BREAK SHARP CORNERS & EDGES
e e WILLIAMS ELECTRONICS, INC.
OWN. 8Y DATE| DIMENSIONS UNLESS OTHEAWISE SPECIFIED 3401 N. CALIFORNIA AVE CHICAGO IL. 60618
LSHIPP 103 SHOWN OECIMA % ANG! +1/2° [NAme
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DESCRIPTION OF CHANGE ELNNO
NEW PART RELEASE |2/2°,,
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T yihe i 15 | ' 2850 LABEL, PCB IDENT. | |
Y I/ P“ 14 |B191- o CONN., 10-PIN MOLEX, |
Se } o I z \oaaz-no 156" CENTER PINS
° m
791 - CONN., 7-PIN MOLEX,
slLLle__J 135 |{0862- 07 J2 156" 'CENTER PINS | ! Ju—
e 12 |3191- 13 CONN., 2-PIN MOLEX,
10862-02 156" CENTER PINS !
SEe. 5733-
SEE _/ O NOTE®3 11 12060-0| F1,F2,F3 |FUSEHOLDER 3
NoTE #4 5130~
18 {59791- 00 F3 FUSE, 0.J%A, 250V | 1
SEE - ]
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Programmed Chip Summary

(Continued from Inside-Front Cover)

IC DESCRIPTION TYPE BOARD LOC. PART NO.
Image ROM ROM 27512 | ROM Board U55 A-5343-3036-43
Image ROM ROM 27512 | ROM Board U56 A-5343-3036-44

Image ROM
Image ROM

“Image ROM

Image
Image ROM
Image ROM

27512 | ROM Board U1
27512 | ROM Board U2
27512 | ROM Board U3
&3}

27512 | ROM Board U68
ROM Board U69

g
Image ROM
Image ROM

Image ROM
Image ROM
Image ROM

ROM Board U74
ROM Board U75

A-5343-3036-47
A-5343-3036-48
A-5343-3036-49

5343-3036-53
A-5343-3036-54
A-5343-3036-55

A-5343-3036-60
A-5343-3036-61

ROM Board U79
27512 | ROM Board U80
27512 | ROM Board U81

Image ROM
Image ROM

ROM Board U86
ROM Board U8

8,9 :
Image ROM
Image ROM
Image ROM

ROM Board U91
27512 | ROM Board U92
ROM Board U93

Tmage AoM

ROM Board U85

A-5343-3036-63
A-5343-3036-64
A-5343-3036-65

A-5343-3036-69
A-5343-3036-70

A-5343-3036-75
A-5343-3036-76
A-5343-3036-77

SR

Service Manual
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The enclosed NARC operating manual Is a preliminary draft. Please complete the bottom portion of this letter and
return it to us As soon as it becomes available. we'll send you a complete NARC manual.

NARC - 3036

Name of company

Address

Chty, State, Zlp Code

(Send to Attentlon of:)

(Phone Number, including area code)
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