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1. GE}IERAL MAI}T]H{ANCE INFORMATION

1-1. TNTRODIICTION

The Ata:ni lndy 800 game consists of a cabinet, TV nonitor, printed

circuit boands (PCBs), intencoru:ecting wir-ing, and various cabjnet-

npr:nted circuit components. Bccept fon a schematic, no infonnation
about the TV rpniton irs presented in th-is mam:al. TLre TV npniton is
a GE 25ff colon unit. TV circuit rnIfi.:nctions can be solved using

standard TV troubleshootirg tedrniques. licweven, the PCB conputen ne-

quires tr"oubl-eshootirg tectrriques ttnt nay be r:nfarnilia:r to the average

tectrrician. Threrefone, the troublestrooting inforrnation in this manuiel

is dedicated to the PCBs and thei-n associated cabjnet circuitry.

l-2. I/'IARMIITY

Tfris game tras been designed with sotid-state cincuitry to be as mairr-

tenance-fnee as possible. Honreve::, as with all meclranical on electrical
devices, there rny be nincn problenr,s. If the PCB fails wittrin the

90-daytt wamanty period, contaet the distributor fnom whom ttte game was

o:igirnlly pr:nclnsed for r"eplacenent or repair instmctions. A11 such

warrant5l returns mrst be acccrnpanied by complet€d warrarrty neturrt forms.

Any PCB repai-ns atrerpted by anyone othen than auttorized Atari Senrice

Center pensonnel will void the waranty. If the PCB fails after the

wan":ranty perio,C has e>pired, it will be nepa.i::ed for a nonirral parts

and labor ctnrge.

Atar:i, Inc. warnants the TV nerritor: for: a peniod of 30 days corrnencing

the day of shiprent from tl:e Atari factory. If the rpnitor fails withjn
that peniod, innrediately contact the distnjbuton from whom the gafite was

oniginally purchrased fon repair o:: replacernent instrtrctions. Any TV

repains (other thran replacement of fuses or adjustnerrts) attempted

du:ring the wanrranty period by anyone ottrer: than authonized Atari Service

Centen pensonnel will- void the warrarrty.

frfrom date of shipment fnom the factorry
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ff the TV nnnitor feils after the wamarrty period has orpined, it rny
be returrred to the dietributor where it will be nepaired for a noninal
parts and labon dnrgen or it rray be taken to arry conpetent TV nepain'
shop.

1.3. NEI\I MACHINE SHI-IIP PROCEIXJRE

Befone turning this rnach:ine on, inspect it carefully for any darnage

which may tlave occurred dtrning striplrerrt. Inspect bottr interior^ and
extenion of the machine fon any obvious darage to t.]re cabinet or in-
tennal corponents. check for eacked or bnoken cabinet pa::ts, assem-

blies pulling loose, broken on disconnected wines, or foreign objects
shorting electnical connections. Aften the rrachine has been plugged
in and turned on, perfonn the checkout pnocedr-re.

]--4. NEI/ MACHINE C}IECKOUI

As each new nnchine leaves the factory, every comlrcnent and sr:bassernbly
is carefuLly checked for pl€per operation. Iic,veven, since parts rny
have been damaged or adjustnents ctranged dr:ning shipping, the following
ctreckout procedr.re must be r"epeated p:rion to placing the rachine on
location:
1. Inspect both the e>cterior and interior of thie mchine fon obvious

shipping dannge such as cnacked on broken cabinet pants, subassem-

blies broken loose, etc.
2. Ca:nefu11y :):spect the intenion of ttre nachine to see that all solden

joints, slip-on corunectons, and plw-in type connectons are firrnly
seated. Pay particular aftention to the PCB edge conneeton and the
fuses. Also ctreeJ< the connections to the coin sr^ritch, the IV rpni-
ton, the intenlock switches, and all other Molex-type connectors.

3. Plug the nndrine in, and pu1I out the white actuato:: shafts of the
intenlod< switctres if the rear door is open. Tnspeet the cathode
nay tube image fon a steady and slrarp pictr.::re that extribits the
propen levels of bnightness and contrrast.

4. Insert sevenal o1d and new crcins into the coin acceptor. No genuine
coin should be rejected, and each coin insertion should step the eoin
counten one digit. Depress the coin nejector button to rreke sune
that the lintcage is openating srrcothly.

L-2
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5. 'coin insertion should start the gare. check fon pr"oper garne

sequencer rEking sr:re that all aspects of the gane are fi:nctioning
correctly,

6. Ttre intenloek sr^ritch must turn off the entire rachine when the
rear doon is opened.

1-5. Q-530 C0IN ACCE?TOR: OPffiATfON, ADtUSTt"tStrI 6 I.,IAIITIIEITIAUCE

A11 coin acceptors i"",r. the factory adjusted fon raximrrn perfonnance.
If, hcr,.reven, rx):?e cnitical adjusfuents ar€ desired, or if the r:nit tras
been conpletely disassenrbled fon service, the follor^ring adjustnent prncedr.re
is suggested. If the coin accepton has Fen enurved fr-om the rnachine,
place it in a ver,tical position on a level su:nface. If the accepton is
still nounted on the coin doon, place the coin door in a ventica]
position on a level su::face.
1. Kicker and Sepanaton

a. set the accepton with the back of the r:nit facing you in the
test position. ',

b. loosen the screl^rs holding the kieker (1) and the separator: (3) :.,
and rncve both the kidcer: (2) and the selqgator (4) as far to
the nigfrt as they will go. Tiglrten the scnews.

c. rnser'[ sever:al test eoins (both o1d and ner^l) and note that
some are neturned by striki4g the sepanaton.

d. Loosen the sepanator scr€w and rpve the setrnnaton a sliglrt
anmrnt to the left. Tighten the screw.

e. TnserE the test coins again and, if scue of then a:ne sti11
retunned, nepeat Step 4 r:ntil_ a1l the coins ane accepted.

f. looserr the kicken screr^r and npve the locke:: as far to ttre
left as it will go. Tighten the ssew.

g. Insert the test coins and note that some are netr:rned.
h. loosen the kicker scyew and rnve the kicken a slight arnr:nt

to the nigfit. Tighten the ssew.
i. Insert the coins again a1d, if So111g Err"e stil1 neturned,

nepeat Step B until all the coins are accepted.
j. Be sune that both scnehrs are tight after the adjuslrnents

tnve been rade.

l--3



2. Ttre l4agnet Gate

a. Set the acceptor with the front of ttre unit facing you in the

test position.
b. T\rn: the rragnet gate adjr-r,sting scnor (2) out on countenclockpise

until rucne of the coins will fit througfr.

c. With a coin resting in the accepton, turn +-he adjusten in or
cloclqnrise urrti.l the coin ba:nely passes tlrrrctgh the nngnet gate.

d. Test this adjudtnent using several othen coins, both o1d and

ner^r, and if arry of them fail to pass the nagnet gate, nepeat

Step e until all the coins a:re accepted.

e. Fix the nagnet gate in this position with a dnop of glue on

bctit9, if necessary.

3. ecce*on Uai.t"n-n".

Depending on the envinonment in which the acceptor is used, periodic
pneventive rnaintenance should be penformed. The ,mainplate 

(5) nray

be cleaned with any household cleaner. Thoroqgh ninsing and drying

are necessary to remcve deposits and/or film. Renpve all meta1

particles from the rnagnet by guiding the point of a screwdriver: on

similar tool aiong the edges of ttre magnet. You will notice that
the panticles wilt cling to the Point of the tool. Rerpve the

transfer cnadle (9) and the r.rndensize leven (10) and clean the

bushings and the pivot pins. A pipe cleaner is an effective clean-

ing tool. Apply powdered graphite on pencil lead to the pivot pins

and bushings and neassenrble. Spnay the entire r:nit lightly wittr
I^ID-4OCE, a silicrcne lubnicarrt.

1-6. GffERAL MACHINE },IAIIVIB{ANCE

D:e to its solid-state circuitry, your naghine will nequire very litt1e
rnaintenance other than periodic cleanirg, lubnieation and TV rnoniton

adjustment. The ebinet and p1*iglass screen ilEry be cleaned with arry

non-abrasive household cleaner. The coin accepton and the nejecton

linJcage should be sprayed lightly once ever5/ ttree rpnths with WD-aF

on sirnilar silicone lubnicarrt. Thre potenticnreten slrafts must nevet

be lubricated in any way. The TV rxrniton is adjusted only when flre CRT

pictq:re is distorted, or if the contrast on bnightness appeal? to be out

of adiustment.
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2. CIRCIJIT DESCR]PTION

2-I. GMTMAL SYS]5M DESCRTPTTON

1. The Indy BCC

Part/Assy No.

A003182

4003170

A0031_84

A003000

A003199

A003191

4000607

A0031_93

92-013

electronics
OfirY'J '

1
-L

.L

d

f

1

a

1
f

1

q/stem consists
Descniption

Sync PCB

Scone PCB

Coin contncl PCB

Car PCB

Baelcplane PCB

Power Supply PCB

Steening PCB

Rernote panel PCB

25rr colon TV monitor
ltrarrress 6 controls

of the following components':

Section

2-2

2-3

2-4

2-5

2-t
2-6

2-!
2-4

Page

2-5

2-B

2-70

2-13

2-4

2-19

2-4

2-r]l

Thre s5rne, score, coin crcntrol, and eight jndividual can boards are

housed in a card racl< within the game. These PCBs are interconnect-
ed by the bael<plane circuit board vdrich is located at the near of
the card nad<. Thre bacl<plane board also provides edge connectors

fon intenfacing with the othen system components ttrough the ha:n-

ness. Figune I-A shows the locations of the vanious boa:nds and

connector:s within the card rack. Ttre car numbers, colons, and

steerilg wheel loeations as well as locations of the car:d nack

and powen supply are shcam in Figure I-8.

2. Basic functional deseniption of each PCB

a. Sync PCB

This jncludes tl:e system clock, the video sSnc countens, and

timing fi.nction gene:ators, the nace tt"ack video, the scone

checlqpoints, scor€ video windows, and the CRing circuitry
fon detection of collisions wifl: othen cards. The rnaster

audio volume mntrol- is also located on this boald.
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CAR 5
(cREEN)

CAR 6
(YELloht)

CAR 4
(LIGHT BLUE)

CAR 3
('t^JHrTE )

POWER SUPPLY
(BEHIND REMOVABLE

sIDE PAl,tEL)

CAR 7
( PEACH)

CAR 8
( PURPLE )

s'rv CARD RACK-\-/ 
REI"|OVABI-E

(BEHI ND

sIDE PAI{EL)
CAR 2
( RED)

CAR 1

( BLUE )

FIGURE I.B INDY 8OO CABII,IET: L0CATI0N 0F CAR CONTR0LS AND ELECTRONICS
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e.

f.

b. Score PCB

This includes all the circuitry necessary fon detecting, count-

. ing, and displayrJrg the seone for each car. It also senses

which ca:r tras the higlrest scone and causes that s@re to blinl<..

Firnl1y, it contains the video oufi>uts to the TV (except sync)
and the TV ca-libnration fi:nction circuit.

c. Coin contrrrl PCB

Ttris menitons all coin inputs. It generates the neset and enabl-e

fon each car in both the afrended (with rerrcte panel) and unat-
tended (coin irrput, autornatic) nodes. The game timen and ganre

tu:rn-off cincuitry are also jncluded on this board.

d. 8 identical car PCBs

These control each of the individr:al eans. Eactr board contains
all the circuitry necessarS/ to rntate, rnf,ve, and pr'<rduce ttre
video and audio fon one car when enabled. Ttre skid, collision,
and cr.ash detectons are also on this board.

Baclcplane boa:rd

Ttr-is has no el-eetronic components and serves only as an interface
between ttre vanious corponents of the entine system.

Powen supply PCB

This is the sor:::ce of the tnnegulated powen supplies fon the
digital and analog eircuitry of the othen boards. The relays
and drivens fon the coin mechanisrn lockout coils are also loca-
ted on this board 

,;

Steening PCBs

These a:ne npunted on the baclcside of the steering wheel assem-

blies. Itre boards use optipgl sensing to prxrduce two signals
in qr:ad:rahre, whictr rrny be decoded into nate and dinection of
rotation.

Renote panel-

This is srmply a svlitch board which is used to control the gare

in the attended rpde of operation. Individr.ral ca.n ernbles, a

master enable, and a start button are provided. When the nerncte

panel is disconnected, the gane autonntically reverts to the
r:nattended on autornatic nrrde.

g.

h.
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2-2. TIIE SY'I{C PRTNIM CIRCTIIT BOARD

TLre sSrnc PCB has circuiry to prroduce the followirg functions:

1. System CIOCK and video cor:ntdown chajn.

2. C0MP SYIIC sigrnl to TV rrrniton.
3. Race tr"ack video.

4. Scone CHEO(POil{TS.

5. SCORE I/'lINmW.

6. OTTIER CARS signal,for each ca:r.

7. +5 vol-ts pcrrer fot' steering boards.

B. Miscellaneous tinirg signals to other logic.
9. MASTER VOLUI'IE CONIROL sigrnls.

The system CIOCK runs at 14.3 MHz. Ttre horizontal cor:ntdor^n ctnin A4' 84,

C4 (9316s) divides this basic fuequenqr bDr 908 fon each video ljne (l-5.76

KHz). Ttre vertical cor:ntdown ctrain Dl, D* (7493), E3 (74107) divides

ttre line rate by an additional 263 fon a video frane (60 Hz).

The hor-izontal counte:: starts at 1l-6 (binary 000L110100) and eor.nts to
1024 (1111111111). Ttre horizontal sync pulse (!ISYNC) begins at cor:nt

256 and i.s 64 clock pulses wide (4.47 lsec). This is done at C3-9 (7474)

r,strere the nising edge of 256H clocks a low tttrcugh to Q, whictr is set

bacl< to a tdgh 64H later by 83-11- (7400)

Thre ver"tical courrter crcunts from zero (binary 000000000) to 262 (10000011-0) 
'

at which time D3-l-2 (7410) goes Iow. At the next rising edge of 512H, ttris
Iow is clocked through to C3-5 (7474). VRESHI then resets the vertical
cornters to zero and the cycle begins again aften \RESHI is cleared again

one line later'. Tl:e vertical s5rnc pulse (VSfNC) comes fnom an R/S flip
flop, D3-1, Q20D. It begins with \EESFT and is 4% lines'long (290 lsec).
The ::ace trlacl< signal (RT) is generated by feeding s5mc coi:nten signals into
a lK ROM, F4 (003189). Ttre 4-bit ou@ut is rmltiplo<ed to a single line
by F3 (74153) and is gated by 512H and ry a signal to pnoduce rrdotsrr fuom

A3-8 (7420).

Sirnila:r1y, the scone CHECKPOINIS come from a 256-bit ROM, ES (003188)

whieh is addnessed with functions from the s5rne counters. TLre ttrnee

lowest-orden data outputs of this ROM are used to generate the scone

windows in which the score video will be shown. Ttris generation is

2-5



accomPlished in sone nandom logic including A1 (7400), Bl- (7486), a1d
finally out of C1-B (7420).

COMP ifESET CIOCK is a signal whictr tuives the can neset cincuitry on the
oojn contnol board. ft is a signal that occr.nrs at honizontal count 544

tl'r'ough 1024 on one line out of every L2. D1 (74107) is hooked up as a
divide-by-3 cor:nten to produce a 4-1ine signal ever5i 12 1ines. 82 (2400)

is lpoked up as an R/S flip flip to produce the propen honizontal timing.
Tl:ese are AltrDed togettren along with 1v and 2v signals to pnrduce the
requined sigrnl at C1:6 Q420).

BOIjNDS is a signal that nepr.esents a honizontal boundary. It goes to
the can reset circuitry on the coin control boarrd. Any ca:r found coinci-
dent wittr this signal is out of boi:nds and will be neset bacl< to the
startirg line.

FIASH is a 4-bit (250 
lsec) square wave used to rnake the score of the

leaden blink.

16V e 32H is a tindng sigrnl used il the gener.ation of the score video.
rt is a digit select signal- that multiplexes the higlr- and low-order
riigits of the s@ne.

Ttre OTIIER G"ARS sigrnls ar€ a ttree-level ORing of every car except
the one to which the sigrnl- is sent. They are used on the car boapds
to detect col-lisions between ca.ns.

VCL,OCK is a two-pu1se signal du::ing honizontal s5rnc on each line (except
those lines from 256V urrtil the end of VSYITIC). ft is used to elock the
vertical-nption counter:s on the ca:r boards. ,:,,

I"IASTER VOLUI4E signals clroose one of foun 1rcssible vol-ume 1eve1s fon a1l-
cars.

see Figi:::e rr-A fon a diagr"am of the sSrnc fr:nctions, r:ace tr:ack, etc.,
as onierrted on the TV scneen.
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2-3. THE SCORE PPJI{TED CIRCUIT BOARD

The scone cireuit board includes sevsral subci:rcuits that detect, connt,
and display the scrcre as well as detect the leaden. Each car has 6 bits
of score arnanged in two digits of 3 bits eactr. The three least signi-
ficant bits (nC, nB, nA, lil:ere n = cErra nr:mbe::) represent an even decirnal

digit fnrm zero to 8 and are the sigrrals fnom the divide-by-S outputs
of a 7490 decade ocunter. Thre tlree rost significarrt bits (nF, riE, rD)
are the outputs of a divide-by-B cor:nter: configr::ration and they nepnesent
a decinel digit from'zeno to 7. Thus, the scone fon eactr car rr:ns from
00 to 78, counting by twos.

Score is detected by serrsing that'd;'car crosses a series of ttchec\>oints"

in a certain sequence. Ihese dreclgoints ar€ generated on the sync board
and a:re located at appnopniate places along the nace course (see s]mc

boardt Section 2). The detection of coineidence between car and check-
points in the proper sequence is provided by a 9312 rc, an eight-input
nultiplexen. The ci:rcuit is shcn^rn in Fi$Ee III-A. Depending orr the
least significant digit (3 bits) of score, the next checlcpoint to be

sossed is selected.

I1'om the s@re cor:nters r the score bits are tjme-rm-rltiplexed in another:

stage of six 9312s so that each scone is pnesent at the output of the
multiplexers when it is to be displayed on the scree!-r. Ttr-is tirne-nnrlti-
plexed scor€ inforrntion is then fed into two circuits -- the leader
detecton circuit and the seven-segment decoder.

Thre leader detector circuit openates as foll-ows (see Figune III-B). At
the start of a game, all of the scor?e countens and the latches K2 (74175)

and H2 (74174) a::e neset. H2 crcntains the higlr scor€ bits and K2 contains
a code telling which car finst achieved that scone. At each video fr.ame

al-1 the scores are compared to the higlrest score by compa:ring the multi-
plexed score bits (A through F) with the outputs of H2. This compa:rison

is nade in the digital comparators uT2 and F2 (7485). When the incoming

score exceeds the previous high score, an output of the comparator is
gated with scrne syrrc signals in C6 (7410) to avoid nace conditions. The

nesulting signal clocks H2 and K2 to stone the nei^l highest score and

new-leaden code.
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Tlre time-multiplexed scone is fi-unther multiptexed into tr,ro digits in H1

(9322) and this inforrnation is fed into a seven-segnent decode::, Fl- (7448).

A digital rcmpa:rator, L2 (7485), is used to rnake ttre scone of the leaden
blinl< by exciting the b1arrl<ing input of F1 when the LEADB. f .D. code

rnatches the tirne-multiplexed sync signals (256H, 64V, 128V).

Forrn 74153s (A1, 81, D1, E1) and thnee 9312s (A2,82, C2) ane the func-
tion generratons that tnanslate the multiplo<ed seven-segment data into
s@re video inforrnation. E1 and 81 forrm the seven-segnent cha::acter-s

fon scones 7, 2, 5, and 6. E1 (74153) forrns the vertical segnents b,
cr €r and f. 81 (74153), togethen with a blanking signal fnom 82 (9312),

fonns the hcrizontal- segmerrts d, d, ard g. These are ORed irr C1

(7432): Cl-l-l- has the video for scores.l and.?i C1-g has the video fon
s@res 5 and 6. Similar,ly, D1 (74153) forms the vertical segments for
scones 3, 4, 7, and B, and Al- (74153) and ,A2 (931-2) prodube the horizon-
tal segments. These are again ORed in Cl- (7432): C1-6 has the video
fon scores 3 and 4; C1-3 has the video fon scores 7 and B. These separL

ate video sigrnJ.s are remultiplexed.in C2 (9312), whene the scone window

fncm the s5mc boa::d is used to gate the inforrnation tlrrougfr at the proper
time.

This comlrcsite score video signal is then dernrltiplexed in D6 (9301) into
eight sepanate s@re video sigrnls. TLrese signals are then ORed with
the can signals in E6 and F6 (7408), ANDed with the video fi.rnction
STGML, and sent out to the television as video inforrnation. There is
scrne sliglrt additional circr.ritry that creates video test and alignment
fi:nctions on the white video output ljne (car 3). These fi:nctions a:re:

ncnnal operation, all-$ihite screen, all-blacl< screen (no video), and a
dot pattern fon convergence adjustrent. They rnay be selected by atrach-
ing the appropriate jr-unper as shcrnrr on the sctrematic.

2-4. CO]N COI\TIROL PRI}TIM CTRCIIIT BOARD

Thre crrin control cincuit board contaias ttre cirerritry fon the folloidng
fr:nctions:
1. Coin detection and eedit latclres.
2. Game contrnl, game tifi€r3.
3. Car neset circuitry.
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Ttre heart of t}e coin detection and credit latetr circuitry is the tM339

qrrad analog corparaton. Ttris device is used to sense a pnoPer coin input

a1d to latch and registen onedit for that coin r:rrtil the end of ttre game.

Ncrmally open and nonnally closed coin inputs are bnouglrt into an jnverter

latch whene tlre coin sigrlal- is debor-rrced.

tJtren the coin sw'itctr is closed, the 0.1 pf .oaprasiton on ttre non-inverting
(+) ternrirnl of the LM33g is disclrariged ttrrough a 68K nesiston. If the

sr^ritgh is closed,f,pn more ttta9 12 r.nsec, the voltage at the ncn-inverting
terrninal of the LM339. will go negative with respect to the inverrting (-)
terminal voltage (ref. Voltage). !'lhen ttlls occr-nns, the output of the

LM339 clrarges state. Thrcugh positive feedback, tJ:is state is latctred

into the conpa.naton. ff the coin s^ritch is closed for less ttran 6 Insec'

the capaciton will not disctra:rge sufficiently to allow the output of tlre
LM339 to drange state. Between 6 and 12 msec, the latctr:ing IIEIy or may

not take place, depending on device tolerances. Ttre typical du:tation

of coin pulse needed to toggle the latdr is 10 nsec. At the end of the
game, on in case of a power on static interrupt, ttte REF voltage at the

invenLing (-) eorpanaton input is pu1led 1ow. Ttre ou@ut tgain goes

high, and the 0.1 ,r{f calncitor is quickly nectra:rged tttrough a diode.

Ttre garne contrrol ci:rcrritry detennines whietr cars are enabled in all
nndes of operation. Thene ane ttrnee basic nndes of operration:

1. llnatrended (automatic).

2. Attended with eoirr inputs, renote start.
3. Attended-with rerDte enable and start.

In the atrended nnde, the nemote panel is not used. In the first atEend-

ed node the stanL button on flre r:ernote panel is used, but the enable

sr^ritctres are nct (they should all be trsred to the |toffft position). The

second attended rrrde assrunes nrarnral collection of roney by the attendant.

The lod<out eoil sr^ritch on the pcmen supply board should be ttmted to
Itoffff so that no rpney can be put into the nachine. The atrendant then

enables any or all of the cars by turning the aBprrcpniate srnritches on

ttre rerote panel and pushing the start button.
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The coin board deterrnines vfrrether it is in the attended or r:nattended
nnde by seeing if the rerote panel is connected to it. If ttre renbte panel

is coru:ected, tJren the FEFbiE sigrnl will be low (pnovided by a gm:nded
jr,uper jrr the nernote connecton). Otherwise miIE- wilI be higlr on

puJ-led up. Ttris sigrnl goes to a 9322 qr:ad two-input multiplexer (D2) '

that selects the prcper contnol frgrctions for nequi:ned rncde of opolation.

fn the unatrended on autonntic rrcde of openation, if arry coin tras been

put into the rnachine, CREDIT is high (fnon CREDIT 1, IC C5, 7430). l{tren

CREDIT goes high, the'gane countens l(l, Jl- (7493s) sta:t cor:nting.
After erght pulses fnom the 1 SEC oscillaton, [ (555), the PIAY 1 latc]r
Hl--10 and Kl--l-3 0402) ctnnges state and the garne sta:ts.

If tJ:e game is in the play rnrde and ca:r n has medit (Qn is tLigh), then
ATIRACT n will go Iow (ICs H4 and F4, 7400). Th:is enables the controls
on car n so that it nay be driven. D:nfuig the eight-second waiting
peniod, the ffiTFTESEF sienal is driven lcn'r by C2-8 (7410). At the end

of the game, after 128 pulses fnom tlp one-second clock, the BID GAI"IE

latch H1-4 (7402) produces a pulse to neset the credit latctres.

In the afterrded node, the SIART sigrlal clodcs the CRDIT 2 flip flop at
C3-11 (7474). If any coin latclres are set on renpte enable switches a:ne

in the t'on'r position, CREDIT and PIAY will go high. Ttre scone will be

reset by the START sigrnl. At tlre end of the gare, the SID GAI4E latctr
(H1) will reset ttre CREDIT 2 flip flop (C3) ttrouglr C2-4 (7410).

TLre ca:n reset Si:rcuitry resets eactr car at the stant of the game and if
it travels out of bor:nds. COMP RESFI CIOCK shifts a senies of high sig-
rnls through the 8-bit pa:ra11el out-strift registen, C4 (74164). As the
high signal nipples ttrough the shift negisten on consecutive pulses fuom

COMP RESHf CIOCK, the individual ca:r neset eloclcs (CRC 1 ttrnough CRC 8)

are produced. These are used to clod< the car neset flip flops 43, A4,

83, 84 (7474s). If coin sr^ritctr n is closed or" if can n is out of bor:nds,

the set input of ca:r neset flip flop n will be pulsed Iov, and CAR RESHI

n will go tLigh. If the game has credit but can n does not, then the
finput to the reset flip fl-op will be held high and CAR RESET n will be

continuously clocked high by CRC n. As lorg as the eAR RESFT sigrral is
high, car n witt disappear'. Then credit fon car n is established, C.AR

RESET n will be clocked 1o.r, and the car will neappea:r at ttre stanting
line.
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2-5. CAR PRTNIM CIRCIIIT BOARD

The ca:r board contains the foIlo,'ring circuits:
1. Ca? steeni-ng pnocesson.

2. Ca:r acceler:ation pnocesson.

3. Car nption cotrnters.

4. Car video prccesson.

5. C)rash and crcllision detection.
6. Sor:nd synthesis and pcnen arp.

Tl:e steening pnoeesson'is a tvro-stage up/dorcn counter (E2 and F2t 74193s)

wittr decoding cincuitry in frcnt (E3, 7474, and El-, 7300) and the skid

detecton (C1, 7400) and latch (D1, 7475) aftes:. l'ltren the circuit is en-

abled (attract goes 1o,l), the decoder cincuitry tnanslates a qua&ature

signal fi:our the steening board into di:rection and nate of ttmr infonna-
tion -- see Figure V-A). !E on E3-13 Q474) sen/es as a maximr.rn turnhg
rate sigrral.

When ttrere is a collision between cars, E1--6 (7400) forces the car to
turn for: the dr:nation of the COTJ'TSION signal at the rrucimr-rn turning
rate. The ned LEDs on the outprrts of H4-10, !2 (7414) sen/e only as

vistnl indicatons of the openation of the qr:ad::atu:r€ sigrnl fnorn the
steening boa:rd. E2 and F2 (741-93s) divide the rotation pulses of the
decoder cir"cuit by 128. The last five bits of this division becorne the
rotation code R4-R0* that represents a specific car onientation. Binany

00000 is stnai_ght up; the crcr.:nt ontinues clockdise through 32 consecu-

tive positions up to binary 11111, whictr is just treft of stnaight up.

The skid latctr D1 (7475) contains the di:rection code* of the can on

D+-D1 (the lcr^rest-or:der direetion bit is R0).

*Ttre rotation code R4-R0 te1ls in whidr dinestion the car is pointed;

the direction code D4-D1, R0 tells the di:recticnr of rnction.
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STEERIIIG DECODER CIRCUIT I,IITH SAMPLE WAVEFORMSFTGURE V-A
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Ttris code di,ffens from the notation ode only sftren the car is in a skid.
Ihe skid condition is deterrnined by C1 (7400). If the ca:r is at quarten-

speed.on gr"eatec when the bmake is depnessed, or if ttre ca:r collides with
another cal?, a skid condition exists, and MID goes lcrv to latch the last
notation into Ot.

The acceleration pnocessor corsists of sone preprocessirg cincuitry (D3'

74153) to oreate acceleration and deceleration pulses, Enl up/down cor:ntso

(C2, 74L93) to cor:nt these pulses and keep track of the speed, and a cin-
cuit (D2, 7485) that panslates this speed infonnation into speed pulses
jn the GO sigrnl.

Wittr only the gas pedal depressed, the ca:r will accelerate at the rate
of one unit pe 16 fnanes (signal frcrn C3-6, 7420 gated with 8F at D3*4).

Wittr no pedal depnessed on with orrly the bra]<e depnessed, the car will
decelmate at the rate of one r.nit pen eigfit fuames. With both gas and

br:ake pedals depressed, th car will decelerate one unit pen 1-6 frrares.

The up/down cor:nter, C2 (94193) witfr a fifttr stage A1-5 (7407), counts

these accelereation r:nits. At speed 14 (binary 11110), C3-B 0420) gates

out any fi:rther acceleration pulses and llra>.imnn speed is attained. At

speed zerc, i:: the affiact rode, on after: a cnash into the pylons, the

STOP signat nesets the counter outputs to zero. ltre digital compa:naton

D2 (7485) compares the speed code (SPED s-SPm 1) against fname bits
(1F-16F) fnom 81 (7493) and A1-3 (74L07). The nesult is slrown jn figure
V-8.

Ttre rption cincuit openates on the principle of the Atari pa.tented 'rslip:
pirg cor-mtan't rethod of nrrving objects on a rraster sca.n display (paterrt

no. 3793483). Thre nrotion countens count in pana1le1 w'ith tlre s5mc cor,rft-

ens on the s5mc board. In orden to rnove vertieally, the vertical rrction

counter: K3 (9316), L3 (9316) 
' ild J1-5 (74107) is fonced to corn:t short

(up) on long (down) witfr nespect to the s5rnc vei:tical cor.nter. Simila:r'-

Iy, the hor.izontal rntion cor:nter: H3, ..I2, H2 (9316s) causes horizontal
rntion by counting sho:rt (Ieft) on long (r"ight) with respect to the s5rnc

honizontal counter.

Each fi:ame in whidr tte G0 signal is higlr causes the rxction corntens to
rnake a unit rpve in tte dinection specified by the dinection code (D4-D1-,

R0). To nove faster, @ is higlr rncne often. A table of appnoxirnate sine/
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cosine values fon the 32 different dinections is contained in a PR.OM

(K4, 003187). ll:is rption code goes to the rption counters when @

errables the PROM. The honizontal rrction code is gated with WffiEf in
F3 (7402). Ttris lirnits tte long or shorL cvor:nt to one line of the fname.

A table of ttre honizontal and vertical rption codes for: all 32 directions,
as seen at the load inputs of H3 ard K3 (9316s), is given jn Table V-C.

Ttre honizontal counten is clodced at the qlsten clock r.ate of 14.318 MHz.

In orrler to naintajn the sarne anor:nt of rption nesolution vertically as

well as honizontally, the vertical rntion courter: is clocked by VCIOCK.

Ttris signal is tlro pulses pein line and is gated out dr:ring vertical sync

so that the ver"tical rption crcunten requir:es one less stage. Using the
termirral cor:nt outputs of the @unters, a car windcr^r is fonned of 16

clock pulses by B lines.

The video processor uses line, col-tr1trr, and notation inforrnation to ad&ess
video jnforrnation in a 4K ROM, K2 (003186). Fr-dher colulrr jnformation

fnom the horizontal nption aounten is used to multiplex ttre ROM outputs
to a sirgle Une frqn L2 (9312). This video is then clocked into J1-3
(741-07) to reripve edge effects and r^ace pnoblems. Ttre nesult is the
car video inforrnation.

When the can collides w"ith anothen ca:n, L1 (555) produces a half-second
' pulse dr.ming whictr the ca:n wilt skid and spin. Tf the car mashes into
the pylons, a 1ow pulse is nnde at ffi (Hr-8)r 7400). T-l'ris signal
stops the car and triggers the sr-rrctr sound. eRffi@ rqnains lor.r and

prevents fur"thed crashes r:ntil the can is no longen jn contact with the
pylons.

The sor-rrdsthat are s5rnthesized are ttre MCIfOR SOlllitrD, HORN, CRUNCH (eash),
arrd SCRffiCH (skid). The MO(OR SOUND is produced ry perfonning a DlA

convension on the speed code (SPffi s-SPm 1), and using the nesult to
drive a current source that cvontr''ols the oscillation fnequency of 83

(555). Ttris fnequency is divided by both 6 and 4 and various divisions
ane rnixed. The HORN is a 760-Ilz signal gated by the horn br.:tton input.
CRUNCFI is made by gating noise fum a ncise sounce (D5-1, IM324) with
a discnete one-shot, tniggered by ffi. Ttre SCREECII sourd is formed

by an op amp (D5-14, LM324) crcnfigr-red as a fuee multivibnaton.
Tlris oscillaton is also prtr:::bed by the noise source to give it a
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DIRECTION CODE
D4-Dl, R0

HORIZONTAL INPUTS (H3)
DCBA

VERTTCAL TNPUTS (K3)
DCBA

tl00
I100
l0ll
l0tl
l0ll
l0l0
l00l
l00t
1000
0lll
0tlt
0ll0
0101
0l0l
0l0l
0100
0100
0100
0l0l
0l0l
0l0l
0rl0
0tl1
0lll
1000
l00l
l00l
l0l0
t0l'l
r0lt
r0ll
ll00

0100
00lt
00ll
0010
0001
0001
0001
0000
0000
0000
0001
0001
000r
0010
00ll
00ll
0100
0l0t
0l0l
0ll0
0lll
0llt
0lll
I000
1000
1000
OI I I
0lll
0llr
0 1.1 0
0l0l
0l0t

00000
00001
00010
00011
00100
0010t
00110
001I I
01000
01001
01010
0l0l I
01100
0tl0l
0lrl00rrll
10000
10001
10010
l00ll
10100
l0l0r
10110
l0lll
I1000
ll00r
ll0l0
ll0lt
I I100
ltl0l
lrll0
lllll

STOP CODE 0100 1000

TABLE V-C: UNIT MOTION CODES INTO MOTION COUNTERS
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ttgpiftrlrrr quality, and it is tumred on and off bD/ the SI(ID sigrnl F4-B
(7406); the sounds are ttren mixed, buffered, and fed j.r:to a digitally
contnolled for:::-position naster attenr:aton. The audio vohme tnirrpot
shouli be adjusted so that w'ith the horn tr-urned on, the sigrnl at DS-g

(LM324) is 0.75 volt peak to pe€k. Fina11y, ttre audio signal is ampti-
fied by the LM3B0 por^rer arp.

2-6. PO!{ffi. SUPPLY PRTNID C]RCI'IT BOARD

Tkre powen supply board has the circr:i1=5r fo:: the unregulated supplies
and fon dr.iving the coin meclnnism lockout mi1s.

Ihe unreguJated supplies are both full-wave cerrter*Jap rectified confi-
gr.u,ations. The +9V supply nay \rarT/ fnom 7.5V to near"ly 11V, depending

on line voltage at the transforrnen prinary and the load cr.rrent. It
supplies the por^rcr fon the +5V regUlatons on the logic PCBs. Ttre +20V

supply ilEry vary fr"cm 8V to 22Y, .gain depending on line and load condi-
tions. It supplies pcwer fon the audio elesbonics on the ca:n boards

and for: the lockout crcil dnivenrs.

Tlre loclcout coil dniven should be active when the IGr sigrnt is higfi,
i.e., when ca:r n has credit. Ttris turns transiston Qn ono lnwer.s the
coil of relay lGr, and applies 20V to tte lodcout coil on coin mectranisrn

n (activating the coil disengages the lockout fr:nction). The diode

affoss the relay coil shcrts inductive spikes of tr-nrn-off. The diode

from the enitter of ttre tnansiston to ground increases noise immnity
by r:aising the tun'rl-on voltage of ttre tr:ansiston. Ttre 1-00-ohm r:esistor
f?cm tte relay coil to +20V is a cunnent lirnit nesiston to limit the
dissipation in ttre r:eLay ard the tr:ansistor:.

2-7. OPERATOR AD'US$,IENIIS AilID OPERATING ]NSTRUCTIONS

1. Adjustnents

There ane several adjustnrents avail-able to the operaton. These are:
a. Masten voh.rne switch (sync PCB).

b. Game time adjustnrerrt (coin contrcI PCB).

c. lockout coil por^ren switch (porcr srrpply PCB).

TLre rnasten vo}-une srr^ritctr adjusts the overall audio vo}-rne 1eve1 to one

of for-u' possible levels. It is located on the sync PCB as shcxnm in
Figr.re I-A. Cloclorise adjustnrent deeeases vo}.une; cor:ntereloclodse

tt
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adjr-r,stnent ineeases the sor:rd 1evel. A11 of the car PCBs have their
or^rt sepa:rate volune contrcls. These are preset at the factory for
balaneed output levels ard should be clranged only by senrice pensonnel

naking repai:rs or adjustnents to tlre car PCBs.

The ganre tjrner potentiometen is located on the coin contrcl PCB in the
upper @rner nea:r the fnont of ttre cand r:ack. It adjusts the length of
the gane fuom apprcxirnately 75 seconds to nearly thnee minutes. Garre

tjrne is jncr"eased by turrring the pot dor^rrward on elocknrise as seen fr.om

ttre fnont of the card-nack.

Ttre lockout coin powen switch is located near the edge connecton of the
pcr,rer supply PCB. If sw'itched to the ttofftt position, all of the coils
will go into ttre coin lockout mode, and the nr4chine will not accept

coins. This featune is useful in applieations whene an atrendarrt co1-

lects payments manua]-ly and uses the r.erpte 1nne1 to crcntrol the game.

In order to use the aoin reclranisns jn ttre rnachineo this sr^ritch must be

in the rronrr position and poi"€r rnrst be on.

2. Oper:ating instrtrstions

The rxrattended on autornatic npde: after insr:ning that the rnactrine is
prrcpenly assembled and secr:re, apply porven by inserrting the pcn^ren plug

into a 105-l-25 VAC, 60-cycle, thnee-prcnged on.grounded receptacle nated

fon at least 5 amper.es (600 wafts). It will take a fs^r m:inutes for the
TV rnnitor- to wann up. Ttre gane should ccme on jn the atFract npde (no

sorsrd on car sption). A coin in arry slot will inmerrent that cojn
cor.nter, cause ttre lockout coiJ- to engage, and neset that car to the
starting line. After ely eight seconds, the game will sta::t
(sor:nd will corre on and the cans rrny be d:riven). All ca:rs ttnt have not
neceived eedit w"iIL disappear fuom tlre TV screen. The eight-semnd
delay allcn^rs all players to deposit thei:r ilpney before the gare starts.
Any player depositing money after the game sta:rLs witl also get his car
neset to the starfing line and IIEy play fon the nemainden of the game.

Ttre lockout coil power sr^r'itch must be on, and the rsnote panel must be

discorurected fon ttris rnde of operration.

2-20



The attended rrrde on using the rerpte panell with pou,er off (pooen cond

discrcnnested), nernrve tlre side access pane1. Guide the rerpte panel

cable through the pcxrer cord outlet hole and into the rnachine. Corurect

the cable to the nating connecton caning fnom the rnain harrress just left
of the ca:rl nack. If the coin rectranisrns are to be used, the lodcout
coil powen sp'dtch should be in the ttonrt position; it should be off if
IIDney will be collected rnarn:al1y. Rrt ttre access panel bad< into place.

Aften insu:ring that the game is prcperly assenibled and secr:::e and that
all toggle s,witctres on the nsnote panel are in the rrofftt on dcxnnrward

position, apply pcenen of 105-125 VAC, 60 q;cles, 5 amperes, thind ter-
minal gr:ounded.

If the coin mechanisms are used fo:: trpney collestion, the gane will p*
forrn as in the autonratic nrcde, occept ttrat to start the game the start
button on the nenote panel is used. A11 toggle switches on the reilpte
panel shouLd be in the rroffrr position at al.l tjmes in this rxrde.

If noney is collected rnanually, the ca::s for which pa5ment has been

neceived are enabled by toggling ttre appnopniate switches on. Option-
dly, if al.l cars are to be ernbled, the rnaster switctr in the center of
the rerrcte panel may be switched on. Ttre game rrey be stopped at any

time by disablfug all the cars -- if a r.estafr is desired on i-f a con-
test fon a certajn nwrbelr of laps is desi.ned. To start a game after
setting the switches to tl:eir prope:r positions, push the 'rsta::tft butron.

2-8. SER\ICE ANp TRoUBLESHOOT]NG

Indy 800 is sold with spane circuit boards for all boards in the card
rracl< and one spare steering PCB. When inserting ci-rncuit boa::ds into
the ca:rd nack, take ttre follcwing steps to irrstre that the gane will not
be damaged:

1. Be certain that the boarC is the proper t54pe fon that position and

that it is rrot nevensed. See Figr:re I-A fon location of boarrd

types. Heatsinks should always be at the top of the boarnd and to
the night.

2. Be certain that the board is inserted stnaight into position in the
card guides.
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3. Pushing gerrtly, r^robble the boarrC sliglrtly until it begins to seat
into the connecton. ff it does not begin to seat, nechecJ< steps
1 and 2 and check for wa:npage of the board. Cornect any problem.

4. Applying firm, constarrt pr€ssure, push the board into plaee until. '

it is seating fulty. Ttre f::ont edge of the boa::d shoul-d be flush
with adjacent cj:rcuit boands. m NOI use fast, jer:ky notions, as

this could danage the badcplane boad on the edge corurecton.

When rernving boardsr.always use the card ejector tool provided with the
gane. Hook the bol-t of ttre tool into the txcle in the uppernnst crcrner

of the cincuit board. Using the fr.ame of the ca:rd r:ack as a pivot,
pull gently up to disengage the card from the baclqllane (see Figu::e

VIII-A). Rernove the ejecton tool and pu}.1 tlre ca:rd out by hand.

When tr"oubleshooting, the short descrniption of eactr board in Section 1

should be a great help in quid<ly locating a problen. Replacing the
suspect circuit board with a replacemerrt gives quick verification of the
sounce of the prpblern. To fix a ci:rcuit board, refen to the scherratic
and technical descniption pr:ovided in this narnral. Repain of ci-ncuit
boards should be atternpted only by qualified technical.personnel with
pnopen equipnent. As an additional aid to rnintenance, the system lras

been designed so ttrat all eight ca:r PCBs ane interctrangeable. Also,
renoving one car board will only disable ttlat ca:r, without affecting any

others.
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CARD RACK RAIL
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BOLT INTO HOLE

FIGURE VIII-A USE OF THE CARD EJECTOR TOOL
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GE}ITLY

PRINTED CIRCUIT BOARD
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3. CUSTOMER SERVICE TNFORMATTON

3-T. TEST EQUIPMmff

In orde:r to test any Atari PCB, some items such as the logic probe

are absolutely essential. 0thens are desinable and wil-l nnke the
test procedure easie:r but ane not absolutely essential_. Some of
these instruments are avail-able from the Atari Customen Senvice
Department and these are: the Kunz-lGsch 520 Logic Probe, the
Atar:i Video Probe and the Hewrett-Packard l-0529A logic comparator.
0then instnuments that are very useful are the HP 10526T logic
Pulser and the Telctronix 465 Oscil1oscope. These itens are aVailable
thrrough your local- electronies supply house.

3-2. REQUIRED }trNrMlt"t EQIIIPMHVI

The fol-l-owing items are absolutely esserrtial to penforrn the test prrreedures
pnesented in ttris nram:al:

1. logic Frnbe: The logic probe is an instntment designed for:
checking the outputs of integ:ated circuits.
The Ku:nz-l€sch logic Probe, Mode]- No. LP-520,

which is avaitable through the Atari Customen

Serwice Departnent on nxrst large electronics supply
houses, is reconrnended. This logic probe indicates
if a signal is logic high, logic low, on ctnnging
frr:m one state to anothen. Consult the openating
instnuctions included with the orobe for. funther
details about its openation.

2. Video Ptnbe: The video probe is a very simple but exbnemely useful
device and consists of two test clips, a length of
nubber-coated, test lead wire, and a 4.7K, 14-watt

canbon resistor. Video prr:bes may be obtained
from the Atari Customen Service Departnent on, if
necessar5/, they can be asserrbled from standard components

available at al-l electronics supply houses.
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3-3.. oPTToML EQUTPMHVT

It is possible to find 90% of the possi-bIe PCB crrmputen rnlfunctions
without ttre follor^rirg items. Hcnnrever, if a complete set of trouble-
shootrng equipnrent is desired, Atari reconrnends:

1. Hq,vlett-Pacl<ard 10529A logic Compa:naton

The Hewl-ett-Pac]<ard 105294 logic Cornparaton is used to venify
corcect IC openation. Ttris device simply clips onto in-circuit
ICs and instantiy displays any logic state diffenence between

the jn-circuit test IC and the reference IC in the companaton.

logic diffenences fon eachr pin of a 14 or 16 dr.ral in-Line
package are indicated by a lamp on the comlnr^aton. If the logic
compa::aton is pr:rchased from the Atari Custornen Service Departrnent,

it is shipped with 20 pnepr:ograrrned refenence PCBs. If the deviee

is ptrnchased elserrrhere, these PCBs must be specially prognanrned.

Z. Hen^rlett-Padcard 10526T togic Pulser
The Hewlett-Paclcard f0526T logic Pulser is used to stimul-ate in-
circuit ICs so that they are driven to thein opposite states. This

device is available from the Atari Customer Senvice Departnent or can

be obtained from most large electronics supply houses.

3. TelcFronix 465 Oscilloscrrpe

fhe Te],ctronix 465 Oscilloscope is used for viewing van:ious wave

fonns and should be ordered frrrm Telcbrr:nix. Consult the rnanufactuner:rs

openatirig instn:ctions fon details on oscilloscope openation.

3-2



TYPE

7400

7402

7404

74S04

7408

7410

7413

7420

7425

7427

7430

7448

7450

7474

7483

7486

7490

7492

7493

74t07

741_53

74157

74165

74792

IOGIC TY?E E TU,ICTION

ruNCTTON

QUAD 2-INPIII }{AI'ID GAIE

QUAD 2-rNPrrr NoR GAIE

Hil TN\TERIIER

HD( INVERTER

qnD 2-]NPrff AND GA1E

TRTPLE 3-II{PUI MI{D GATE

DI.'AL MND SCtIMITT TRTGGER

D(AL 4-I}{PUI I.IAND GATE

DUAL 4-INPIE NOR WIIH STROBE

IRTPLE 3-INPIfi NOR GATE

SINGLE 8-INPUI MI{D GATE

BCD T'O 7-SEEIENT DECODER

UAL AND/OR GA1E (IN\ERT,B./D@A}IDffi.)

U.IAL D FT,IP FTOP

4-BIT R'LL ADDER

QUAD D(CLUSrVE 0R @TE

DECADE COUI.ITER

DIVIDE-BY- 2 T 6 / 12 MUNIH.

4-BIT BIMRY COIII{TH,

IX.AL JK M/S TLIP FIOP

DIAL 4-BIT }4I.ILTTPLH<R,

QUAD 2-rNPUr DATA SELECT0R/I,LJLTIPLEIGR

PARALIEI-IOAD 8-BTT SHIFT REGISTM,

Sts'}ICXIRO}OUS DECADE UP/DoWN COTJIVIER
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, 74193

tM380

NEs55

htEs66

747

RC4136D

MFC6o40

8098

8103

8099

9311

9312

9314

9316

9321

9602

74186

SYI'ICTIRONOUS BIMRY I'PlmbN CO1INIER

A}fT,IflER

TIMM.

RJNCTION GENRAIIOR

X[.'AL OPERAMOI\IAL A},IPIJTIM

QUAD OPERATToML Al,tPr,rHrffi

VoLTAGE- C0NIRoLLm 0PRATIoIIAL AI,IPIJEIR

TIYBRID

}IYBRTD

HYBRID

ONE.OF-SI}CIEN DECODM/DB{ULTTPTH(ffi,

8-]NPI.E },I[.'LTTPLHGR

QrrAD rarcH

4-BIT BIMRT COUNIER

D[.AL ONE-OF-IOUR DECODER

U.[AL }ONOSTABI.E },II,'LTIVTBRAT'OR

ROM
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1,1 
ATARI 
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leisure 

PARTS LIST SPECIFICATION 
... - ... p Page 1 of 1 

Drawn 
Checked 37 • 2/2/75 Mech. 

-- 
Eng. 

Pro5. Eng.4)aaa lLz@ E1e. V 

I /J RF.V. 
F 

Rev. Description Date Apprv. Rev. Description Date 
A Production Release 2-3-75 7 . 
B Re·; per ECN 1112 2-7-T75 7 
0 Rey pen EN 1121 ?/11/75 71~ 
J) ii y t 11.30 ,'J/t 11-/7!, .. 32E • 
E " tt tt 1152 2/26/75 · :\ 
F n fl tr 1226 3/17/T5 • ... 

Apprv. 

Item 

l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Part Number Qty. 

A002892 REE . . . 
A002942 1 
A003337 1 
002921-01 3 
002921-02 1 . 

A002971 
A00297E 
A002976 
A002977 

DESCRIPTION 

Cabinet Top Frame Assy 

Plexiglass cover - Retainer Assy 
Car label & Instruction Card Assy 
long Steel Leg • 
Long Steel Leg with Detail- 

4 Control Panel Assy 
1 ABS Comer Cap Assy 
1 Comer Brkt € Leg Brkt & Control Panel Brkt Assy 
2 Top - Tie Ix:,wn Brkt Assy 
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Manufacturing 
ASSEMBLY TITLE/' N-H 800 TOP DISPLAY TOP ASSY P/L A002969 !. 

a ,., . '. 

1,1 M t r%) PARTS LIST SPECIFICATION Page 1 of 1 [· " Pj Drawn - - - - - ATARI 
~ 

Checked _Jr, .. ,. :/2'3 Mech. me. 71£,$4 
Proj. Eng.)uo .l}ad. Eng C/ o Innovative Elec. REV. leisure I . 

F 
Rev. Description Date Appry. Rev. Description Date Apprv, 
A Production Release 2-3-75 71 7 z. 
B Rev per ECN 1112 "L.-b-/b "':.,Cf/_ 
r. Rev ner ECN 1121 2/11/75 %1 
D £e ?ECN II 2-5' :i./1-/11.5 6!/ 
E Rev per tCN .LZ4Z 3/18/75 .. ! ' 

F IRev ner ECN 1271 3/25/75 5- . 

Item Part Number Qty. DESCRIPTION 

1 A002929 REF. Display Top - Cabinet Assy 
2 A002978-0l 2 Top Plex Retainer Assy-Small 
3 A002978-02 2 Top Plex Reta:iper Assv- Large 
4 A002981 4 Fluorescent Light .ssy 
5 A003389-01 2 Bottom Plex Retainer Assy..Small 
6 A002979 1 Mirror Plex & ABS Retainer Assy 
7 1 . 

8 A002982 1 Alum. Comer Cap & Srorting Leg Assy 
9 A003389-02 2 Bottom Plex Tetainer Assy-large . 
10 9029gg Ref Displa~ To§ - Cover 
11 A0029· 0 4 Pladg a·s IS Layout 
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Manuf acturing 
ASSEMBLY TITLE/ INDY 800 - BASE CABINE:r TOP ASSY P/L 002967 

~ a • 'e' /i ~ ri) PARTS LIST SPECIFICATION Page 1 of 1 
... ad Drawn ..... - - ATARI Checked ~., , 1/J I ·- Mech. Eng. ff.~J..~ ;~- 
~ 

I ,,- ' ' - /2 } S .,_..., - ./"_ 

Proj. ms.we Mt V / Innovative Elec. Eng REV. 
leisure • , ., 

G 
Rev. Description Date Apprv. Rev. Description Date Apprv. 
A PROD REL 2/3/75 .7i 
B Rev per 1:.CN 1112 2/6/75, if.£/tJP.> 
C Rev per ECN 1121 2/ll/7S 74 
D it I' ' ' 1 , 2-14-75 il. 
1=' " " " 1153 2/26/75 \·., \ 
F II II n 1218 3/17/75 E. In ., . ' 
G " " " 1260 3/24/75 i -,;'"';, J. •..• 

Item Part Number Qty. DESCRIPTION 
1 A002913 o-- Base Cabinet Assy 'El. 
2 A003332 4 Coin Dor Assy I 

3 A002960 j 8 Speaker Assy 
4 A003427 2 C.OOling ·Fan Assy 
5 

Comer Protective Brackets • • • 6 002958 4 . 
7 A002990 1 Main Harness, Installation Assy : 
8 . 
9 A002955 1 PCB Rack Assy 

. . 
10 A00294-7 8 Foot Pedal Mounting Assy .. 

11 , . 
... .. : 

r •• -•• ... . ... - . ... - - .. . . 
12 : : 

' 
13 75-5120N 24. #10-24 x l Carriage Bolts 
14 75-014C 24 #10 Flat Washers . 
15 75-911S 24 #10 Hex Nuts 
16 A002985-0l l Coin Housing, Speaker, .. Harness, Installation 
17 1 
18 A002985-02 3 Coin I-busing Harness Installation 

. 19 73-77003 24 3/16 Dia. Alum. Pop-Rivets (Protective Brkts) 
20 75-5120N 12 #10-24 x lk Carriage Bolts (Foot Pedal Assy) 
21 75-0lOS 12 #10-Flat Washers 
22 75-911S 12 #10-24 Hex Nuts 
23 A002968 1 T. V. Stand Assy 
24 A002991 1 Remote Control Box Assy 
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AssELY TITLE/ 1DY 8OO CARD RACK ASSY P/Loo2oss __ ___, 
PARTS LIST SPECIFICATION Page 1 of 1 

Drawn 
cheeked 27.), 2/2/2 Mech. Eng. 

7 -., 

Rev. Description Date Apprv. Rev. Description 

REV. 
A .o. 

PROD RI 2/18/75\L 
Date f\oorv. 

Item Part Number Qty. DESCRIPTION 

. 

' I 
• 

• 

I 

i • 
' 

i 
I 

' .. 

1 
2 
3 
4 
5 

78-0901 
78-0902 
72-6612 
002974-01 . 
002974-02 

1 
2 
4 
1 
1 

Card Rack Kit CR 2966 
Connector Support Rail CR 1407 
Self-Tapping Screws, #6 x 3/4 Pan Head 
Angle Brkt. • 
Angle Brkt. 

Sht. Mtl. 

.. 

•·. 
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Drawn 
checked W9.2. sh2/3 
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V V 

Rev. Description 

RFV. 
G 

Date Appry Rev. 
A PROD RI 2/6/75 /'i, 

Description Date Apprv. 

V 

• 
Item Part Number Qty. DESCRIPTION 

1 000598 Ref Steering Wheel Assy (3201-3803) 
2 002133 1 Cover, Kee Games Insigna 
3 000605 1 Housing (3201-3545) 
4 000606 1 Shaft (3201-3544) . 

6 72-7512 3 Screw, Mach, Fil! Hd, Phil #--20 x 3/4 Lg. 
7 A000607 1 Printed Circuit Assy . 
8 
9 75-07002 2 Washer, Fender, 
10 
11 76-042020 1 Bearing, Thanpson (20L20-F) 
12 76-041010 1 Bearing, Thompson (lOLlO-F) 
13 78-40102 l Steering, Wheel 10" I • • 14 75-945N 1 Nut, #-20, Nylon lock I . 15 72-9580 1 Screw, Mach, Truss Hd, Slotted #-20 x 5 Lg. I 

16 000616 1 Hub Light I ., 

17 75-055 1 Washer, " Int. Tooth, Starlock I 

18 78-16002 A/.R Silicone Grease, Compound #5 
19. 13 -1208 .2 McH. Sc. 25v '/, Pou HD. PH. 
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Description Apprv, 
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Item Part.Number Qty. DESCRIPTION 

1 
2 
3 
4 
5 
6 

. . 

003200 
79-514222 
79-514243 
75-1408 
75-914$ 
75-054 

1 Printed Circuit Board (Backplane) 
8 44 Pin Edge Connector, i56, Dip Solder 
3 86 Pin Edge Connector, .l56, Dip Solder 

22 Screw, Mach., Pan Hd., Phil., 4-40 x ½" 
22 Nut, Machine, Hex, 4-40 
22 Lock Washer, Internal Star, #4 
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Item Part Number Qty. DESCRIPTION 

1 
2 

003198 
79-514243 

l Printed Circuit Board (86 Pin Ext.) 
l 86 Pin Edge Connector, 256, Dip Solder 
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2 

003196 
79-515222 
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Printed Circuit Board (44 Pin Ext.) 
44 Pin Edge Connector, .l56, Extender Type 
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Item Part Number Qty. DESCRIPTION 

1 003194 1 Circuit Board (Remote Control) 
2 61-0llC 9 SPDT Toggle Switch, PC Mount, w/Panel Dress 

Nut (C&K #7107 P3 DCB E A7807) 
3 62-007 1 SPDT Momentary Pushbutton Switch, PC Mount, 

w/Cap & Bezel (C&K #8121C 8018-2 w/8025) 
4 A003159-0l 1 ReJoote Control Cable 
5 78-25001 l Cable Tie, Screw Down 
6 75-247S 1 Screw, Machine, Rd. Hd., Cross Rec #4-40 . . : 

7 75-054 1 Washer, Lock, Int. Tooth, Steel #4 
8 75-914S 1 Nut, Machine, Hex #4-40 
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Item Part Number Qty. DESCRIPTION 

1 003192 1 Printed Circuit Bd, RT8 Pwr Supply Board 
2 23-160808 5 Capacitor, Electrolytic, 8000uf, 16V 
3 23-250508 4 Capacitor, Electrolytic, 5000uf, 25V 
4 31-MRS0l 2 Diode, Type MRS0l, 3A 
5 31-1Nll99A 2 Diode, Type 1N11994, 12A, sov 
6 78-06006 1 Heat Sink, Wakefield 680-1.25 
7 69-001 1 DPDT Slide Switch . 
8 10-5102 8 Resistor, Carbon, 5%, W, ll< ohm 
9 11-5101 8 Resistor, Carbon, 5%, W, 100 ohm 

10 34-2N3643 8 NPN Transistors, Type 2N3643 
11 31-14001 16 Diode, Type 1N4001, lA 
12 43-8001 8 Relay, Minature P. C., Amf RSO-E2-Yl-12VDC 

(Potter/Brumfield) • 
13 79-58005 3 Connector, l0pin, PC Mount, Amp#1-380991 
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Printed Circuit Board 
Ll1309K Positive 5-Volt Regulator 
Heatsink, Wakefield 680-.75A 
Screw, Machine, Pan Hd., 
Nut, Machine, Hex, 6-32 
Flat Washer, Regular, #6 
Lock Washer, Internal Star, #6 
7400 I.C. 
7402 " 
7404 " 
7408 " 
7410 " 
7430 " 
7474 " 
7493 " 
74164 " 
9322 " 
555 Timer I .C. 
LM339 Quad Comparator 
Transistor, NPN, Type 2N3565 
Diode, Type 1N914 

Resistor, Carbon, 5%, kW, 100 olm 
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Trimpot, 1M ohm, P.C. Vert. Mount 
Capacitor, Ceramic, .001 uf, lOOV 

" " 0.1 uf, 100V 
Capacitor, Monolythic, .22 uf, 12V, Rad. 
Capacitor Electrolytic, 1 uf, 25V 

n n 2 50 uf, 6V 
Capacitor, Ceramic, 0.1 uf, 12V, 20% 
Transistor, PNP, 2N3644 
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Item Part Number Qty. DESCRIPTION 
1 003183 1 Printed Circuit Board 
2 37-LM309 2 LM309K Positive 5-Volt Regulator 
3 78-06004 2 Heatsink, Wakefield 680-.75A 
4 72-1610S 4 Screw, Mach, ' Pn Hd, Phil, 6-32 x 5/8" 
5 75-916S 4 Nut, Machine, Hex, 6-32 
6 7 5-016- 4 Flatwasher, Regular, #6 
7 75-056 4 Lock Washer, Internal Star, #6 
8 66-071P4T 1 Rotary Switch, P.C. Mount, 1P-4T, Grayhill 

#71AF36-0l-l-04-N 
9 73-802 1 Switch Knob (Raytheon·#S0-5-1) ' 10 37-7400 6 7400 Integrated Circuit I 

11 37-7402 1 7402 " " I 
12 I 37-74H04 1 74H04 " ti .l I· 
13 37-7410 1 7410 tt " I 14 37-7417 2 7417 " " 
15 37-7420 2 7420 " " 
16 37-7427 2 7427 " " 
17 37-7437 1 7437 It " 
18 37-7474 1 7474 t " .. 

19 37-7486 1 7486 " " 
20 37-7490 1 7490 " 11 

21 37-7493 2 7493 " tt 

22 37-74107 2 74107 " tt . 

23 37-74153 ., 74153 tt " .J. 

3 9316 " It ; 

24 37-9316 
25 003188 1 P-ROM, RT8 Check Points, 32 X 8, 256 Bit 
26 003189 1 P-ROM, RT8 Racetrack, 256 x +, 1024 Bit ; . - i 27 90-101 1 14.318MHZ Crystal " ¢," ,. : 

28 10-5331 2 Resistor, Carbon, 5%, W, 330 ohm ·' ; . .. • :; ' . ; .. 
29 10-5681 1 Resistor, Carbon, 5%, W,680 ohm ·~ ·1 - .. 
30 10-5102 17 Resistor, Carbon, 5%, %W, lK ohm . .,., . J . . 

10-5103 8 Resistor, Carbon, 5%, W, lOK ohm s. 3 31 . : -~" l :•. . , 32 28-101331 1 Capacitor, Mica, 330p!', l00V . ,. ... . . 
Capacitor, Ceramic, 0.14f, 100V « 

33 27-101104 6 
34 29-011 2 Capacitor, Monolythi0, .22£, 12V .. . . 
35 24-060257 2 Capacitor, Electrolytic, 2 50f, 6V . 

+, 

3 37-7404- 1 7404 NT?ATED C!2UlT .. ; 

37 19-42lie 2 oer,I,C.,I P»y 
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ASSEMBLY TITLE/ RT8 SCORE BOARD P/Lg0317o - a. 
a 

t rs) PARTS LIST SPECIFICATION Pagel of 1 
." " d Drawn ..... - ATARI 4 Checked Mech. Eng. 

Proj. in,4a, >Fee- Eng..</d Innovative Elec. 3 -7 REV, 
leisure LI ]345 G 

_I- 7 

Rev. Description Date pprv. Rev. Description Date Apprv. 
A PR: 'yr) 2-3-75 • #- /4 
B Rev Der ECN 2142 2-18-75 , £. 
\,_. 2ev P CI 1{-7 .27.7 $ .5-° 

i 

Item Part .Number Qty. DESCRIPTION 

1 003171 1 Printed Circuit Board 
2 37-LM309 1 LM309K Positive 5-Volt Regulator 
3 78-06005 1 Heats ink, Wakefield 680-1.0 
l4 72-1412S 2 Screw, Mach., Sheetmetal, Pan Hd, Phil, 6-32 x 5 
5 75-916S 2 Nut, Machine, Hex, 6-32 • 

6 75-016 2 Flat Washer, Regular, #€ 
7 75-056 2 Lock Washer, Internal Star, #6 • 
8 
9 

10 37-7400 1 7400 Integrated Cincuit .. 
11 37-7402 3 7402 " ti 

I 

12 37-7404 2 7404 ti " 
13 37-7408 2 7408 " ft 

14 37-7410 1 7410 " tt 

15 37-7432 1 7432 " m 

16 37-74448 1 7448 " " 
17 37-7485 3 7485 It It 

18 37-7490 8 7490 " " 
19 37-7493 4 7493 " " 
20 37-74153 4 74153 " n 

21 37-74174 1 74174 " ti 

22 37-74175 1 74175 It " 
23 37-9301 1 9301 It " 
24 37-9312 17 9312 ti t 

25 37-9322 1 9322 n " 
26 10-5102 2 Resistor, Carbon, 5%, , 1K ohm 
27 10-5103 10 Resistor, Carbon, 58, , l0K ohm 

29 28-101331 1 Capacitor, Mica, 330pf, 100V 
30 27-)01104 6 Capacitor, Ceramic, 0.1f, lOOV 
31 29-011 1 Capacitor, Monolythic, .22uf, 12V 
32 24-060257 1 Capacitor, Electrolytic, 250£, 6V 

• . ' , 

I 
I 

• I 
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ASSEMBLY TITLE/ RTS CAR BOARD P/L 003000 
PARTS LIST SPECIFICATION Page 1 of 2 

Drawn 
Checked Mech. Eng. 

El r.: /'j ; • '! 1·~ /7 e: cc. Ing.<' "..4 •. • - 

Rev. Description 

REV. 
B 

A PR) Rel 
E EV >Z EeCN Ii>o 

, 

lJnte Apprv. Rev. Description Date Apprv. 

... 

Item Part Number Qty. DESCRIPTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 I 
36 
37 
38 
39 
40 

002999 
78-06004 
37-LM309 
37-LM340T-15 
37-7400 
37-7402 
37-7404 
37-7406 
37-7410 
37-7414 
37-7420 
37-7474 
37-7475 
37-7485 
37-7490 
37-7492 
37-7493 
37-74107 
37-74153 
37-74193 
003186 
003187 
37-9312 
37-9316 
37-555 
37-LM3?.4 
37-LM380 
34-2N3565 
34-2N3643 
35-213644 
31-11914 
38-1V5013 
79-42424 
79-42116 
19-311103 
10-5151 
10-5102 
10-5152 
10-5332 
10-5472 

1 
1 
1 
1 
4 
2 
3 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
2 
1 
3 
1 
1 
1 
5 
2 

1 
+ 1 

1 
1 
8 
2 
1 
1 
1 
2 ., 
I 

1 
1 
8 

Printed Circuit Board 
Heatsink, Wakefield #680-.7A 
LM309K Positive 5-Volt Regulator 
LM340T-15 Positive 15-Volt Regulator 
7400 Integrated Circuit 
7402 " " 
7404 " " 
7406 " " 
7410 " " 
7414 
7420 
7474 " " 
7 4 7 5 ,, " 
7485 " " 
7490 " " 
7492 " " 
7493 
74107 u 
74153 " tt 

74193 " " 
ROM, RT8 Car Video, 512 x 8, 4096 Bit 
P-ROM, RT8 Motion Cede, 32 x 8, 256 Bit 
9312 Integrated Circuit 
9316 " 11 

555 Timer Integrated Circuit 
LM324 Quad Op Amp 
LM380 Audio Power Amp 
Transistor, NPN, Type 
Transistor, NPN, Type 
Transistor, PNP, Type 
Diode, Type 1N914 
Light Emitting Diode, Visible, Red 
24 pin Solder Socket 
16 pin Solder Socket 
lOK ohm Trimpot 
Resistor, Carbon, 5%, kW, 

tt t tt. n 

213565 
213643 
2N3644 

tt ., 
" 

" t 
" 

" 
" 
" 

" tt 
" 

150 ohm 
lK ohm 
1.5K ohm 
3.3K ohm 
4. 7K ohm 
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ASSEMBLY TITLE RT8 CAR BOARD P/L 003000 r--------------------------=-..:.....; 
PARTS LIST SPECIFICATION Page 2 of 2 

Item Part Number Qty. DESCRIPTION 
41 
42 
43 
44 
45 
46 
4.7 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 . 
60 
61 
62 
63 
64 
65 
66 
67 

10-5103 
10-5123 
10-5153 
10-5333 
10-5683 
10-5823 
10-5104 
10-5224 
10-5474 
10-5105 
10-5225 
10-5475 
19-311254 
28-101101 
2.7-101103 
21-250103 
27-101104 
21-250104 
29-011 
24-250105 
24-250505 
24-250106 
24-250507 
72-1412S 
75-916S 
75-016 
75-056 

I . 

9 
1 
1 
1 
1 
1 
7 

.2 
2 
2 
1 
1 
1 
3 
4 
1 

13 
1 
2 
1 
2 
3 
1 
2 
2 
2 
2 

Resistor, Carbon, 5%, %, 
t tt t nt 
tt 

" 
1t 

tt 

ti 

mt 

" 
ti 

" 
" 

" rr 
t 

11 

11 

tt 

" 
tt 

II 

If 

ti 

11 

" 
t 

tt 

11 

" 
" 

11 

" 
ff 

tt 

If 

II 

" ,, 
11 

1 

l0K ohm 
12K ohm 
15K ohm 
33K ohm 
K ohm 

82K ohm 
l00K ohm • 
220K ohm 
470K ohm 
111 ohm 
2.2M ohm 
4.7M ohm 

250K ohm Trimpot 
Capacitor, Mica, l00pf, l0CV 

11 Ceramic, .0luf, l00V 
" Film (Mylar), . 0luf, 25V 
t1 Ceramic, 0.luf, l00V 

Film (Mylar), 0.luf,25V 
" Monolythic, 0. 2 2uf, 12V 
" Electrolytic, luf, 25V 
" Electrolytic, 5uf, 25V 

E 1 e ctrol yt i c, 1 0 u £, 2 5 V 
Electrolytic, 500uf, 25V 

Screw, Mach, Sht Mtl, Pn Hd, Phil, 6-32 ¥ 
Nut, Machine, Hex, 6-32 
Flat Washer, # 
Lock Washer, Internal Sta:, #6 

5/8" 

l 

. .· 
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