Video Power Supply Wiring Dlagram (03609701 A)
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RegulatorfAudio 1| PCB Schematic (03543502 D}

RegulatorfAudio Il FCB

The Regulator/Audic 1| PCB has the dual functions of reg-
ulating the +5 VDU logle power bo 1he gama PCE ad am-
plifyimg the audio from the game PCB.

Roguisior Clroult
The of voltage 21, curmant
solvce powar tranalator O3 and G2'a biea fransietor Q2. The
regulator accurately regulates the loglc power Input to the
gama PCE by monltering the vollage through highdmpe-
danca inputs + SENSE and — SENSE. The Inputs ane direct:
ly fmm tha +5 VDG and ground Inputs 1o the gama PCE.
the h the voltage on tha game
PCB This elininades & retucsd voltaga dua to IR bulldup on
the wire hamess between te regulater and 1he game PGE.
Yarlable reslstor A8 |9 djusted for the +5 YD o0 the game
PCB. Once adjusted, the voltege st 1he Input of the game
PCE will remaln constant at this voltage.

Ragulstor Adpustmant

1. Gonnect o volimeter batwoen +5 ¥ and GND tasi poims
of the gama PCB.

2  Adlugl varisble reslsior R on the ﬂequlatuﬂhumu 1}
PCE for +5 VDG reading on the volimeler.

3. Connect a yoltmater between +5 ¥ REGdeNDon
tha RegulaiorfAudia Il CE. Yoltage reading must nat
e greater than + 5.5 VDG, If gmator, w claaning adge

connactora on bolh ihe gams PCE and the Requls-
forfawdio Il PCB.
4 K PGB odge doen't o

voltage ﬁlﬂemnce connect minus lead of woltmeter to
{@ND 105t point of ReguigiorAudio || PCE and plus lsad
1o GND st polnt of game PCE. Mote the yolage.
Mow connact minus lead ol voltmater to -+ REG test
poind on RegulatonAudio | PGB and plus fesd to +5 Y
taat point on gama PCH. From this you can sas which
hameas circutt |a dogping the voliege. Troubleshoot
the approprigle hamets wire or hamess connector.

Audio Clroult

The sudie clreull containg two Indegendent audio ampli-
flars. Each ampliar consists of 2 TDAZOOD2AY ampiiier whh
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Warlords Cocktail Wiring Diagram (03704601 A) Double Coln AcceptorfMount Assembly (03659701 A)
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Sync Generator Circuitry
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Tha baslc freg of the e o lo @ 12.068MHz clock, gansmated by 8
oryets] controlled ceclitator conalating of crystal Y1, tenalator 09 and savem| dizcrets
componenis. The output of ihe osclletor |3 12MHz. The basa frequancy 13 1hen divided
down by Binary oounlars P4, PS and P8, Thase provids ths various horzonial sync fre-
quanctss [1H-256H). The final culput of the hormontal syns chain is 256H. Tha 256K
signal, a9 woll 33 ather horizontal signals, s wed to generate the H-sync timing
pursed i 1lip-flop N4,

T ithe |nverabon of 256H) |2 used ta ciock two staged ol vertical 3ync counas o
form the yarious yerllcal sync fraqeusncles {1Y-128V), Tha frequancias 1hen acdmas &
sync PROM M6 and the dala Ia stched af the ouipud of LB Tha cirtputa of this lateh are
the vertous polartites end phases of the vertical Himing frequencles. Theee frequenclee.
& used In whh he 1iming signals 1o syncronize the video
monitor display. Thia display consista of 262 horlzontal [Inea per Trams, with each line
being the tima equivalent of 788 (12MHz) clock pulses, Each frama repeals A0 timas
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Sync Generator
MPU

Address Decoder
RAM

ROM

Power Input

Section of 03643401 B
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Power Input Circultry

i

Watch Dog Reset

The reast counter In the mlorcproosasor control
cirguitry is a 4-bit decade countar, B5. The QD cutput
of thiz counter ie the BESET aigral to the MPL.
Counter BS counts how many lirmea the VELANK
algnal changes states. On every low-tohigh transk
tlon ofVB'Ei'NK, the counter advances o the next
count in Ita sequenca. Maanwhlle, the
signal, gensrated by tha MPU at various timaa durlng
ila normel sequenca of instructions, is resetting thy
counter back to zero.

If for some reason, the MPU program sireya from

lts intanded Instructlon sequence and the WAT-

slgnal daes not ccour before thla counter
counia up ta a polnt where the GQ output goas flgh,
amﬁ%ignu Is ganeratad to the MPL. Tha
signal caudes tha MPU 1o restart s [nstrucdlon se-
from the baginning of the
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The MPU address dacoding clreultry tums on or enables the approprate
game circuliry {i.6., RAM, POM, laiches, ste ) &t the comect time, 30 that infor.
matkon can be ransfermgd back end ferth batwaen Lhe game clroultry and tha
MPU.
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RAM Circuitry

The MPU usas RAM memory to temporarly store
information which K will Ister recall. Tha MPU |a
capatia of writing {putting daim Into} tha AAM and
ihen |ater reading (pulling data cut of) the RAM, via
addrens bue ABC-ABS and bidirectional data bua
OBQ-DBT.

-

it
i
=

i 3

=
=

=
]
=

FABER |23

o b oy [ oo b Lo 1 | BT

H,

2

ROM Clrcultry
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GROOO7CF 00D DD D O G| ObieciCode
GFO0070F 00D DB D0 O G|Vt Postiton
CFEMFFEF 00 DDDO D D Hor Positton
0800 R D 1 Pliyee Coat

R o 24 Plmync Comt

-] =] High-Scorm

R D Gomany5panlat Language

R D | EnglishSpanish Language
0801 R |D D Mo, of Colne Per Cract

38 oo Right Codn Meach

R o Latt Soin ach

R D D O | Bows Coln Adder
0000 R |D UprightiCocktali

R 4] YELANK

A o SellTeat Switch

] o Diag. Stap Swich
oo R |D Lol Coln Switth

R D Cartec Coin Swich

] o Fight Coln Switch

R [+] Stam Switch

R [+] Playsr Stard {F54]

;] 1] Playsr Stant (P53

R D Playsy Start {PE2

] D | Playec Start PS1}
1000-100F DDDODDRODQR D OCustomAuda Chip
1600 1R Fpext
1 WD Fagit Coln Counlee
e W |D Canter Coer Countsr
1002 W |D Luft Coln Courdec
1608 W D LED 1
1004 W |D LED 2
1006 W |D LED 3
1008 W |D LED &
2000 w Watchaog
5000-7FFF A | DO DD O D D|ProgamBOM




ToiFrom MPU Dabe Bus -

Playfield Address Selector Picture Data ROM Circultry
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The Playfatd Agdrens Selector controls the accass Lo Ihe playfleld memory. 3 & r Y R
H allowa sither iha pame MPU or the sync genaralor 1o scan tho playfiald s Froa 8
mamary. Tha Playﬁalclm Selecior consksta of mullipisxsm M3, and M5 - 2 S
and gatsa J6 and NI — fid _st . Tha Playflaid Muitiplexer raceivas playfleid data from the playfleld memory

= (PFDO-PFD3T) and tha outp (PFO-PFT} IS @ code that determines what Is 1) dis-

Whan 4H on pin 1 of M3 and M5 is low and pin 15 on ME la jow, Lha Playtieid 338 | 2RARE | dA58A (33033 i played on the monitor, or 2 reed or updated by the MPU. The Playhield Multiplezer The picture data ROM clreutiny receivea picturg informetion, sssigne a color
Addrasa Ssiecior recaives 8H, 18H, 22H, and B4H on M3 and 18V, 22V, B4Y, and i LEEEEREEEE LR EEEE I EREE] AR consists of salect mulliplaxers He, J4, K4, L4 and M4, oo [0 tha Information and sands It to tha color PROM cirtyltry. The pictue
128V on MG from 1he sync generstor. Thess signels enable the Sync gensmlor FEET POTAZ Loens Peguy ul dita ROM chmuitry conslsts of ROM devices 5 and FIHE, muitipteers €7, F7,
clmuils Lo accesa the playllow memony. 5 EEE;g Eg;;‘:’ E;;;; E;-‘;;ﬂ i ‘When 258H I8 low and 4H |5 high, AB4 prid ABS from the MPL addrass bus Is 1he HT and J7 and shift registers 07 and J&.

e ’ seteciad output from M4, Thiz output (2 spplied to multiplexers Ha, 14, K8, and L4

When 4H goea high the game MPU ammaaea tha playfiekd memory :\rla L as aslact inputa. When the MPU te acceasing the playlield code mulipieer, the The plcture ROMa recelve PICD-PICG From the pleylald code multipieser,
ABD-ABRH for the p i of Lhe During I playtlakd data is either being read or updabad by the MPLL When 258H |s high and 44 MGAMMEAZ Imation graghica Redmas) from the motion obisct circullry, and
ol M5 (3 high) the outputs of MG (FFAL PFAT) ars hetd high enabiing ¢ themo— T, Is law, the Inputs trom the aync genermtor (128H and BV ana iha salsoted outputs. 256H from the aync genermlor. PEOPICS mprasant tha cods for ke object Lo
Ian stdect cluliry to Bccesa Ihe playtield memary for ihe motion objects to The play mW RAMM ayfi fﬂg.plﬂ Thess signals then select which bits of dntaPFMPFEﬁ‘I ﬂ!éﬂlw"‘l;:‘i “l'«‘ ba diplayed. MGADMGAZ ast ona of sight differsnt combinations of tha
e displayed. Lol and L4 for the play coden that on mankor, blocka video.

E KsLsHb.JB.KGandL&TheBlpha.numaﬁcmd 7 Bline by frot o piture
1he p piclue The pleytield codea (PRG-PFT) ara latchad by F2 and F4 to the MPU data bua {F2) 258r whan high selects the playiekd picture color codes to be addmasad.
%mes'b“m”““f’?ommm:"‘wwm and 1o the picturs date PROM elrcultry {F4), Whan PLRAMD is low and 1H from the 256K when 'ﬁummmlmmﬂdmmwmmmm
ocalion
YN generator §oea high, tha inputs on F2 (PFG-PFT} ane latched out 1o the MPU via picturg data AOM outputa 01-08 on B8 end FN6, are muttiplexed by E7, FT, HT
nto the playfisld RAM via DEG-DET and 1he RAM DB)-DB?W‘nen4Honph11ofF4qoeshl9h.lhelnpu15[PFO-PFﬂamlatd‘ndlu mn,mmmmwuummxunnmwﬁmb‘rmmem
putputa are PFDO-PFDS. : the pleture data PROM alrcuktry. thon objact horizontal chreultry and the video output circultry.
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Playfield Multiplexor
Picture Data ROM Circuitry
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Motion Object Circuitry .
' The Muilen Objact Circullry (vertical) racelves playfield dala and vertical inguts from the Tha maotion olect clreulry (horizantal) receives playhald data and horlzon el inputs from
Section of 03843401 B #yno clrcultry 1o the vartlcal component of the motion oblect video. the aync generator Cincuitry. PFO1B-PFDZ3 from the playlield memory delermines the
AFDE-15 fram the playliald memory and 1¥-128% from iha syne generator are compared at horizontal poshion of the motian abjact. This data Is latohad by LT and toaded inta the
EE wnd FE. The oulput |3 gatad by C5 whan a motlon object is on ona of ihe sight vertical horental postion counters K7 and MA by a law on pin 8.0f K7 and M2, Tha hori zomtal pas-
linea and is Isohed by Db to AND gate GF. A low on C7 pin 8 Indicates tha preasnce of a Itian counders then pddreas video RAMs KA and LA, Thess AAMe are loaded with tm vigao
mollon objsct on one of tha verilcal lines during non-active videa time. This signal deta for the particular motion abjact from shift registers OF and JB (which wors |
I{MTC H} enables the muliplexars in tha pleturs data eireuliny. From the graghizs FIDM] Thes autput for RAME K2 and LB |3 than sent to the color PROM eir-
cuitry e MR and M

‘When 256H on pin 1 ol C8 goea high, the sync ganamtor Inpuis {1¥, 2¥ and 4Y) ara
ulm:d When 256H goes low, the Isiched output of D is selactsd. The cutput of Cé Is
EXCLUSIVE OR galed st D& and is ser to the plclure daa salector clrcultry as motion
graphic pddreas {MBADX MGAZ). The othar input to EXCLUSIVE OR gate DT Is PICT from tha

wayfleld coda multiplaxer clzubiry. PICT when high causas tha outpud of DT ta ba com-
fimenied. IFMBAD Is high, MGAT is low and MGA2 is high, a high at PIC? causas MGA1 to
ba high and MGA2 to be low. This causes the motion object video to ba inverted top to bot-
tom.
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Coin and Player Input Circuitry

Video Cutput
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Coin and Player input Circuitry
Pot Reading and Audic Gircuitry
Option Input Clrculiry

Coln Counter Circuitry
Signature Analysls Procedure

Sectlon of 03643401 B

Ualng 2 Ihin place of wine (28 AW, [umpa: pin 37
10 pin 38 o0 e MPY sockat.

2 Conpect the following:
# The CAT™ Box flex cabie to tha Wartorda™ PCE

Lest adge connector.

@ Tha three BNC to E-Z cflp cables (supplled with
Ihe CAT™ Bax) 1o ths SHINATURE ANALYEIS
CONTROL START, STOP and CLOCK BNC jacks
on the CAT™ Hox.

* The hisck EZ clips on the throe cabies to &

tothe PCB et LB pin 2

N Themd E-Z clip on the olook cable wll] be moved from
4H to8M Hz and back throughoc the sctusl sipaature
anglysls. The clpok signal and siope for aach
algnaturs in joratad on tha achemalle ahoet above
the signal. Nole he eampie Dolow:

HOPE

In grdar 1o pbiain reltabie aignatures from the Warors™
PGB, the Playileld RAM musl be ardrsssed and & spaciic
pattern “writhan Inte 1 Mematy,

) Apply powar 10 the Warkorda™ game. Tum the GAT™
Box ONDFF swich io ON.

B On the ADDAESSBKGNATURE keypad aoter (400,

7) Toggte the RW MODE awlich lo momentary SINGLE

& gillélha TESTER CONTROL, TESTER MODE switch to

1} the signatura to be aken |a connecled to the BMHz
clock (P4 pin 14), the ADDRESS/SIGNATURE will In-
dloate iF3.

H the algnature to be taken la connectad Lo the 4H
clock (P4 pin 11}, the ADDRESS/SIGNATURE wili In-
dlcate OHC3.

H the ADDRESS/SIGNATURE diaplay la Incomect
ety TEﬁTER AESET. I the disnisy Is sl [ncomect,
raturn to tep 2 and check the Cat™ Box connections
1o the game PCBH,

P Connect the data probe supplied with the CAT™ Box.
o the DATA PROBE, DATA BNC. The data proda has
a biack sillgator clip ettached fo I, Conpect hle
alllgator cllp to @ ground lug on the POB.

The Wariords™ garne PCE {a now set up to provl e propar

alpnatures,

———————Stn | TedFrom MPU
Date Bus
———eowc | Sheat 1, Sida B
- WremiAL PR ST CorCR Tk
coto || zTam (Ll
ey o cowok #| acay vEhd
s e caLox 3| oooe SFUA
e - i =
g by The coler PAOM clrulity recetves playfleld (AREAD-AREAT) and =
Lo [ I Y motion ohiect (GAYD-GRTZ Infommatlon end assigns & coior of
P2 At 1 B - shado of grey (if using 2 tack and white monitor befora [t 18 senlon
came [ o ey 08 to the video monltor for dlsplay. peuly ) couons
S | 3
R WY e 128Y ond 128H from the sync generaior clroult determines In T R ;
REd ﬂ a5 which comer of 1he monitor the activa video [ displayed. [ 1268V I [4] conpaz
BrAL salffur Wi u inigh erd 128H 13 low, the video is [n the Igwar [aff comer of the T
VB s I — o DB meanlior, !
L4 441 T J_ I g $ COLOR 2
Lipy=™ Grj '
] n 3 256HE aw
LR i S 2] et o For Black
wag ! wnd White
Monller Dy
Aup WaDED ALT
|I (224 L
- e |
)y Pa REVHE AT I
. i gz VEVRE —“‘la-:.’, T
W EIPL I g AP !
i_:um P _FE;] W RET
3 T
SLAM, COINL COINC, COINF, SELFTEST, DIAG. STEP PST {(FOWER = HENE —[éi] SN
STOME), P22, P53 and P54 Inpuls are raad by (he MPU when IND goes fow, i
Switches 1o be read om sofciod By AB0 fram the MPU. When AED I8 low, THE —‘.|
SELF.TEST, ¥ BLANK Lo the sy generstor and DIAG STEF are reed by the Ak T
MPU on DB4 and DBS Whon ABD goes Migh, SLAM, GOINL, CCINC, COINR,
P21, PE?, FE3 and PS4 are road by the MPU on DED-BET. 7 Derewe o
a st polnt
Option Input Circuitry
D Denotes a
-5V
i ! !
o el o dydarnititoe AB#
it %,é% S &na L E.
. r = - Fi MPU
o ) Pot Reading and Audio Circuit Addrass Bus
i ] I u Sheet 1, Side B
1‘6/ : ?_ L) 3T s L5
& _I 3] T DOt roading and audic culput circult receives & voltage from 4
N 3 b L 0n% e control panel pots and sends ¥ to the MPU vie the cuatom
o 5 y <hip for plecerment of the "shlalds” on the monltor. It alsc gene-
: | 3 retes all tha sounde In the Warlorda™ game. When FT of the pol
G | _j.,.— aglect clrcult goas low, &n Intemal counter tn the custom sudl
i chip BY4 beglne counling. Atse the base of G goesa high and QF
Fian] = i conducts, discharging the vollage across T4, When PT goe6 - B
55, N ol * high, Q7 is then cut off and Cé4 gtarts fo build up a chiage vie
R n"“— cas conslant current seurce GO, When the voltage on C44 is. oqual to Fe] mucie
i LLLEE the pat voitege, the with {he
ve L i [i—oe2 pat input changas atate disabling the caunter Inaids the cuslom
A i oz 387 atidho chlp B34, The MPU than raads the counl for aach pot inpl
N H viz OO-E43, and moves the “shiald' to tha 2pel on tha playflatd coe-
L 2| et ¢ raaponding to that count. :_T
= i
e 3
Tha game opfion switches Lre read by ta MPU when TWRE (Switeh Poad Fr m anmiaz
Erable) is low. The Switah topgies o be read ara sefecied by ABS from the MPL. (L] Y = "
When ABO I igh, mwlich tagglas B, 10, 11, and 12 on J2 e M2 & read on DEG- T e
DB7. Whan ABD is low switch togabes 13, 14, 5 and 18 on J2 and M2 are read on 2
DBO-DAT. Togoh Inpuls ams “on™ when pllled to ground.
Coin Counter Qutput Circulry
& Posllion tha CAT™ oz switchas & follows: oy
§iG :?WRE ANALYSES CONTROL anm ";U
ART. _F ua
Signature Analysls Procedurs S0P, B Sheet 1, Side B
CLOGK: I < i b 4
AEARWRITE CONTROL
BYTES: 1024 v
¢ oBUS: ADBR l4d
1 Remove the follawing ERROA DATA DISPLAY: GAME
& The sksotrical power from the Yatoma™ AW WRITE
# Tha gama PCE from the cabinet. Attach sxtender AW MOBE: OFF
cables batwean Iha PCB and the game witng dia- TESTER CONTROL
- gram. ;
Sheet 2, Skie B @ Tha MPU cfilp a1 kocation G2 frorm tha game PCB. T e

CO1H
{ﬂ ENTL &

[ gyen,

)
k

k.
=5

Thiln cireult conslste of coln courter drivers O3, Cd, and OF and data latoh
Pi. The clrzult 1s addressed by the MPU on ABD-AB2 end writton by the MPU
of catg [e RXB7. Wm{nwt!namhcwhrm Hscuﬂaclorgm
Howr grounding the metumn of the coln counter In the coln daor.






