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Schematic Reference Designators and Symbols
Logic symbols depict the logic function performed by that particular device and may differ from the

MEMORY MAP manufacturer's data.

REFERENCE DESIGNATORS: WIRE COLORS:
ggﬁm ADDRESS BUS RIW DATA BUS FUNCTION ¢ Capacitor R Red
ADDRESS | A15A14 AT3A1Z AT A10 AS AB A7 AS AS A4 A3 A2 A1 AD D7 D6 D5 D4 D3 D2 DT DO gn ELOS?’ signal or rectifier (YEN $rﬁen
0000 ellow

0 6 0 0 0606 00 0 06 06 060 0 0 D DDDDOD D O [ XCOORD J Connector W Whict}e
0001 5 6 6 0 0 0 ¢ 0 6 0 C 0 0 0 0 1 P DDDOD DO DI vcoomn
0002 8 0 0 0 0 0 0 0 0 0 0 0 0 O 1 0 D D D BIT MODE DATA L inductor, fixed or variabl
0003-033F | 0 0 A A A A A A A A A A A A A A D P DODOODTD O ] WORKNGRAM LS Speaker O variable BU Blue
0340-303F SCREEN RAM peaker BN Brown
IDA0-3FFF WORKING RAM P Connector BK Black
4000 6 1 0 0 0 Rlooobooo ol &/ Q :Zacrtlgzzior or silicon-controlied OR Orange
5000 01 0 1 0 0 R o | com aux ©TRLD seT Low) Vv Violet
D COIN LEFT (CTRLD SET LOW) . ; .
o COIN RIGHT (STALD SET LOW) R Regustor, fixed or variable GY Gray
D SLAM (CTRLD SET LOW) S Switch
D SPARE (CTRLD SET LOW) T Transformer
D SPARE (CTRLD SET LOW) TP Twisted wire pair
D COCKTAIL ({CTRLD SET LOW)
D SELFTEST (CTALD SET LOW)
D D D 0 | HOIRCIALD SET HIGH) VR Voltage regulator
D O D D VDIR (CTRLD SET HIGH) Y Crystal
5001 6 1 0 1 0 1 R b [ sHEWD?2
D SHIELD 1 .
D FIRE 2 '
] FIRE 1 Electrical components shown on the schematic diagrams are in the following units unless otherwise
D SPARE noted:
D START 2 .
D START 1 . .
D VBLANK Capacitors = microfarads {uf)
6000-8000F] 6 1 1 0 0 0 © A A A A W O D D D | B8ESRAM P%SIS;OYS = or}mséQ)
6200-621F | 0 1 1 0 0 0 1 A A A A w|{Doopoobp oo p b | COlORAM nductors = microhenrys {uh)
6400 6 1 1 0 0 3 0 W INTACK
6600 6 1 1 06 0 4 7 W D D D D | EARCON
8800 0 1 1 6 1 06 0 wl Do ppDpoooop ol sweie
5A00 0 i 1 6 1 0 1 W WDOG SYMBOLS:
8C00 0118 1 1 © 5 0 O w D START LED 1
601 6 0 1 |w D START LED 2 '.-_L Ground [[]  PCB edge connector pad
5002 9 1 0 w D TESwP
6603 0 11 iy D SPARE
6004 i 0 0 W D STALD
6C05 i 0 1 W D COINGNTRR
6C06 i 1 0 w D COINCNTAL ;
poss s oot | w 5 PLANET | Test Point O PCB test connector pad
6E0C-6E3F | 8 1 1 © 1 1 3 A A A A wl{DDPDDODGO D D | EARWR
000-70F | 0 7 1 1 0 A A A A 0D oD DDOODGODDI]IOS
7800-787F | o ¢ 5 1 4 A A A A ODcDODDGODOD p | BT
B0OO-EFFF | 1+ A A A A A A A A A A A A A A A Rl o opboopbpoo o o] roM
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NOTE

To avoid faulty readings while testing signatures, take care
NOT to shortgircuit twe or more leads with the CAT Box

DATA PROBE. Should this acoidently occur, you must
again perform the entire test.

NOTICE TG ALL PERSONS RECEIVING THIS DRAWING
GONFIDENTIAL: Reproduciion Igrtndden withoul the specihic writ-
1en permission of Atarl, Inc, Sunnyvale, GA. This drawing is only
conditionally issued, and nelther recgipt Nor POSSession tharenf
conters or Iranslers any right 1n, of license 1o use, the subject mat-
ter of the drawing or any design of lechmeal inlormation shown
theregn, nor any righl to regroduce 1his drawing or any parl thereot,
Excepl for manufaclure by vendors of Atari, Ine., and for manufac-
ture unger the corporation’s wntten license, no night is granled Lo
reproduce this drawang of the subject matter thereof, unless by
writhen agreemenl with of walien permission trom the corpdration,

A\

ATARI

Liberator’™ PCB Schematic Diagram

© ATARIINC., 1982

@A Warnsr Commumcalions Company

$P-209 Sheet 3B
1st Printing




carwr |
ouT D
WBEG

START LG
EARCON
INTACHA
COLORAM
BASRAM

rawing is only

malon shown

tis granled 1o

%_O =
Z & e
L=
é é NOT USED Test Connector Address Decoders
a réjc_)
@@ 15V
B ' _
5 Microprocessor
—i>— 154 <} T 13
LS502A . 3 12 | L5139 ¥2 ROMS
AT $z rW L3367 ABIZ ———8 % =Sa
I o i) BdE ABlz —a W
12 ° - a 4 29 L_é) = d ?
P K3 @ A& $e * . [ 13 0"
IRGLK ekt T il 115 al_ TS SL) ROM3
[ * _
L 532
= =} 1 R/WB L ROM2.
R39 RiWE
1" ars[eS i_@ A or i _/ 5 5
Al 24 [ _. Al D;L‘S;ZSQ- R/WB  —de 3 yaby 5 ROM S
¥2) — ROME
B aal2z O A 2 U apia ABI ) N 3 | O o]l
- - 14 IE) - i ROM | ROM
zz €D AlZ — =D A2 | _F4 4 12
Atz r ABIE ——— 1A Yﬁs RON’I,@ ROM
a7 2p & A ,—@ B! 2 2>t ABT g
2H o A - A 7 (spa
* * - Al L5307 — ABIB
apHd§ @ — | . 5 amo
ol @B — | e ABS
o @ A8 S e
A5y asl!? o g_ 1= 'I WRITE 2 e 12 b S2
1542
Rz BITMD r
| pal 2 aor oo re P LS3Z Lo
1 | — — H— T
K 2| ol & —a = 3| L5139 2Py 1= 9 —— P
- L ag— — | by | -3 I 13
50 s D Ao =& 7 AR 5 > neT 9° ca PB 105 ABI 1 sple
A * - " CHE Ald —— 4 W FAAM 5 | LS53R ABIGS 14|, NE
47 . —A”> L D =——ABL ARy — g np———ING 5 4
As . * S~ > ARS A2 1% 12 CARE AB9 A - S—
r(:) —Ta -
P 4 'rqu' 7 “_SEa]q_q_ 3 ABA % EARD - )
sl 12 s —2 2 a3 T
'L—(::} —a2 L % ARZ fFo——
PRRLEN i l 4 RN
wle B A = R
L L——@ . | S 25
E1TMD—1—T
o 26 -H L—D?
el 27 J:_@ ‘];—D(o
psl €8 [ —@ rDS :é 8 a 2 By
BEY= o |
pa 3¢ [ . b2 I 4 b ORd NOTICE TO ALL PERSONS RECEIVING THIS DRAWING
; & T bz I 5l E€ 5 CONFIBENTIAL Reproduction torbidden withaut the specific wiit-
oz 3i I a2 ——DB3 ten permission ol Atan, In¢.. Sunnyvale, GA. This d
- L ilo 4 -~ conditionally 155ued, and neither receipl NI POSSESsSION theregf
32 J._® — DI Gz confers or fransfers any nght in or icense 1o use, the subject mal-
o + - ) \7 3 oal @ ter of Ine drawing or any design or technical infor showr
. wgh L] thisd or any parl thereof,
RESET Wl ol O 0P 8 2 g et o mamtaiong By vandors o Al b o on morac:
lure under the corporalion’'s written icenss, no ngn
raproduce lins drawing of the subyect malter thereof, unless by
writlen agreamenl with or writlan permission from the earporation.

€ ATARIINC., 1982
o A Waing: Commonications Comp:

any

Liberator™ PCB Schematic Diagram

SP-209 Sheet 4A

15t Printing




AR
ABID
ARG
ABS
ABT
A Bl
aBS
ABS
AB3
AB2
AB1

ARG

Program Memory

15
}
&i 2t 21 el =Y 2! 2l
VPP ¥PP [ ¥PP VPP ¥PP VPP
S KA1 Lt NI Fs/gt T
18 |PBloffiz 0o R XK | IZEBIZ- XXX |12 0! 132 YO (1312100 | 3tafli- 0%
11|
19
Al
&2 AT
83 Aad
al AT
EY Al
a4 AS
A4
> 3
L Az
g Al
ag
o7 17 t 3 o7
B te 8 e Do
: g
14 F
D4 &4
s I S| L5244t [§ 83
It a4 e
oz rd
. @ 7 E} g.
a 2 18 )
130 _
Ga 2G D¢
e ] 53 [ s s s I =}
208 2 ew 26 2@ Ve Y@ +5v T I
SEoAT & RaI
DISDAT g ¢
So)—a o
ROM S |H
LS@d

Al

AR

!
> DLCS Fa  4°

M| W

&

[

¥

Bit Map Address Decoders

= -
4 LS32

Fé
i < 8 —

2 :———-—'b—| So————— BT MG
5 LSB4a

BLSI39 N

YLOORD

X COORD

5 MHZ
10 MHZ

WRITE

wmpee
v

P
o=

BITMD

12 .
o °ps ¢ Write Protection
r57d
L
8 13
S na M I
S Sy
Fd
i
o | ME b n
3 X
L5at MBS L £
TSd 28
1%
R42
5 {6512 wWP3
8, =1 g PP 7
o o ! °© > R
ENs Z e "—4@%"—/\/\/\,—\”9&
526 AB9 BRE wr
l_r 4 ABS im o o 4 '2 B a5 Wel
1 ! b AAA——— WPI
— ABT = A oz i QSQ) 27
ARl . ( | RAT
(o] S P o 2 2 iB5 }o—-——f\/\/\,-—3 ?”393
oyg— Slag pe 27
CEt LE2

__T_B %

Refresh

BMASEL
+ 5 18y +5Y
Risgd AR5
1% P‘,ﬁq' P‘aL$@ i
. 1% 4 (APLF) le)
P 3
A2 2, NE L2 | 21 oI S{HBLR—
8 (1cat)r 3] ED L ce I8
w579 D MHZ o574 &
-1 =3 I

— (TF3A)

NOTE

To avoid faully readings while testing signatures, take care
NOT to shortcircuil two or more leads with the CAT Box

DATA PROBE. Should this accidently accur, you must
again perform the entire test.
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Description of Liberator PCB Signal Names

Al-A15

Address bits on Microprocessor Address Bus lines AJ-ATS are
software-generated by Microprocessor C2. When BITMD is low,
AD-A13 are applied through buffers B1 and E1 to produce the bits
on ABD-AB13.

ABO-AB13, AB11

Address bits on Buffered Microprocessor Address Bus lines
ABO-AB13 are software-generated either by Microprocessor G2 or
by Bit Map Decoders H1 and F1. When BITMD is low, bits
ABO-AB13 are generated via bufters B1 and Et. When BITMD is
high and BITMD is low, Bit Map Decoders H1 and F1 generate the
bits on lines ABO-AB13,

In the Address Deceders circuit, bits on lines AB12 and AB13
are the input signals for decoders T2, T3, and E4; and bits on lines
ABS-AB11 are input signals for decoder 52.

Lines ABO-AB11 carry the addresses for the Program
Mernories.

AB11is inverted by gate F4 to produce AB11. AB11 is a control
bit for custom audio chip B/C3 in the Audio Output circuit. AB11is
a control bit for custem audio chip C/D3 in the Audio Cutput cir-
cuit.

The Bit Map Address Multiplexers use the bits on lines
ABQO-AB13, together with those on 1V-128V and 4H-128H, to pro-
duce the address bits for the Bit Map Memories. The Bit Map
Memory address bits are software-generated by Bit Map Address
Multiplexers L8, K9, J9, and H9. When 2H and BMASEL are both
low, these address bits are derived from the bits on 2V-128V.
When 2H is low and BMASEL is high, the address bits are derived
from 4H-128H and 1V. When 2H is high and BMASEL is low, these
address bits are derived from AB7-AB13. When both 2H and
BMASEL are high, these address bits are from ABO-ABS.

The Base RAM circuit uses the bits on lines ABO-ABS, together
with those on 8V-128Y, to produce address bits A1-A4 for Base
RAM LS.

The Color Memory circuit uses the bits on lines ABO-AB3,
together with those on PLAVIDO-PLAVID3 and BIT0-BITZ, to pro-
duce the address bits for the Color Memories. In addition, the hit
on AB4 is gated with COLORAM by gate F5 to produce the chip
select signals for the Color Memories.

The EARCM circuit uses the bits on lines ABO-ABS to produce
the address bits for EAROM M2.

AUDIC1-AUDIO2

The Audio 1 and Audio 2 signals are game PCB output signals
that are generated by custom audic chips B/C3 and CiD3 of the
Audio Qutput circuit. AUDIOA is the inverse of AUDIO2. These
signals are applied tc the Audio/Regulator Il PGB to ultimately
drive speakers 1 and 2.

BASRAM

The Base RAM Enable signal is software-generated at pin 1 of Ad-
dress Decoder 52 during addresses 0003 through 033F. BASRAM
is the seiect signal for the Base RAM circuit,

BITC-BIT2

The Pixel Bits on lines BITO-BIT2 are generated from the Bit Map
Shift Registers. When LDRAST is high and the Bit Map Shift
Registers receive the next clock pulse, BITC is generated at pin 12
of RO from the data bits on DRAMO-DRAM3; BIT1 is generated at
pin 12 of P9 from the data bits on DRAM4-DRAMY,; and BITZ is
generated at pin 12 of M9 from the data bits on: DRAMB-DRAM11.
BITC-BIT2 are used by the Color Memory circuit to produce the
address for the Color Memories.

BITMD

The Bit Mode Enable signal is software-generated at pin 8 of Bit
Map Address Decoder E4 during address 0002, BITMD is the out-
put control signat for Bit Map Decoders H1 and F1. When BITMD
goes low, the data bits latched by H1 and F1 from DB0O-DB7 on
the tast positive-going transitions of XCOORD and YCOORD, are
placed on lines ABO-AB13 and PIX0-PIX1.

BITMD

The Bit Mode Disable signal is software-generated at pin 8 of in-
verter F4 in the Bit Map Address Decoders circuit during address
0002, BITMD is the disenable signal for buffers B1 and E1 of the
Microprocessor circuit. When BITMD goes high, the buffers are
tri-stated and the bit map addresses are put on the address bus.

BLU

The Blue Signal is a game PCB output signal developed from the
bits on B1 and B2, BLU is generated at the emitter of Q4 in the Col-
or Output circuit. The bits on B1 and B2 are summed at the base of
Q5 and buffered by Qb and Q4 to produce BLU.

BMASEL

The Bit Map Address Select signal is hardware-generated at pin 5
of latch EB in the Refresh circuit. In the Bit Map Address
Multiplexers circuit, BMASEL is the A select signal {or Bit Map Ad-
dress Multiplexers H9, J9, K9, and LS.

Bo2

The active high-level Phase 2 Clock signal is hardware-generated
from the internal clock circuitry of Microprocessor G2 and buf-
fered by E3. B$2 is gated with R/WB and 1H to produce WRITE.
Ba2 is also used as the clock for custom audio chips B/C3 and
C1D3 of the Audic Cutput circuit,

BIW

The Black and White Video signal is a game PCB output signal
that is generated at the emitter of Q11 in the Color Qutput circuit
from COMPSYNC, BLU, GRN, and RED. This signal can be used
by a black and white video display when a color display is not
available.

CAS
The active low-level Column Address Select signal is hardware

generated at pin 9 of latch $8 in the Refresh circuit. CAS is used
to refresh the column address of the dynamic Bit Map Memories.

CCo-CC3

The bits on Planet Color Code lines CCO-CC3 are software-
generated by Planet Picture ROMs P8 and M/NA.

CLRLDWE

The Clear/Load/Write Enable signal is hardware-generated at
pin 9 of latch C8 in the Multiply Clock circuit. CLRLDWE is a con-
trot signal for the Multiply Clock circusit.

COINCNTRL

The Coin Counter Left signal is a game PCB output signal
generated at the collector of Q3 in the Coin Door and Utility Panel
Qutput circuit. COINCNTRL is applied to the game utiiity panel to
activate the Left Coin Counter.

COINCNTRR

The Coin Gountsr Right signal is a game PCB output signat
generated at the collector of Q2 in the Coin Door and Utility Panet
Cutput circuit. COINCNTRR is applied to the game utility panel to
activate the Right Coin Counter.

COLORAM

The active low-level Color RAM Enable signal is software-
generated at pin 2 of Address Decoder S2 during addresses 5200
through 621F and is used in the Color Memary circuit. When COL-
ORAM is low, the Color Memory address bits are from ABO-AB3.
When COLORAM is high and the A select signal is Jow, the Color
Memory address bits are from BITO-BIT2. When COLORAM and
the A select signai are high, the Color Memory Address bits are
from PLAVIDO-PLAVID3. When both COLORAM and SMHZ go low,
the Color Memories are enabled to write data,

COMPSYNC

The active low-level Composite Synchronization signal is
hardware-generated at pin 3 of gate M3 in the Vertical Sync Chain
by exclusive-ORing HSYNC and VSYNC. COMPSYNC is applied
directly to the video display circuitry for further processing.

CTRLD

The active low-level Control Load signal is generated at pin 8 of
latch T11 in the Coin Counter and LED Quiput circuit. When
CTRLD goes low, counters 511 and N11 are loaded from the Coin
Door and Control Panel Input switches,

Do-D7?

Microprocessor Data Bus lines DO-D7 form a bidirectional data
bus between the Microprocessor, the Program Memory, and the
Audio Qutput circuits.

DBO-DBEY

Buffered Micreprocessor Data Bus lines DBQ-DB7 form a but-
fered bidirectional data bus between microprocessor data-bus
buffer E2 and Bit Map Decoders H1 and F1; Bit Map Data
Multiplexers H11 and P11; Bit Map Data Buffers 18, 89, and N9; Bit
Map Memories H1G, R10, N10, and K10; Longitude Scaling latch
R6; Color Memories F11, C11, E11, and B11; EAROM latches R2
and K2, EARCM buffer H2; Coin Door and LED Qutput decoder
T11; and Cein Door and Control Pane! Input muitiplexers R11 and
M1

DINIT

The active high-level Display Initialize signal is generated at pin
8 of gate L4 in the Planet ROM Address Generator circuit. When
high, DINIT clears counter M7 and (via gate F5} clears latch E5. In
the Line Buffer Address Controller girguit, DINIT clears flip-flop K4

DISDAT

Disable Data is an active jow-level signal generated by test
equipment connected to the DISDAT test point.

DRAMO-CRAM11

The bits on Bit Map Data Bus lines DRAMG-DRAM1 are
software-generated by the Bit Map Memories. When BITMD, RAM,
and R/WB are all low, the bits on DRAMO-DRAM? are passed
through Bit Map Data Buffer T9 to the microprocessor data bus.
Otherwise, when BITMD and R/WB are low, the bits on
DRAMO-DRAM11 are multiplexed by $9 and N9 of the Bit Map
Data Buffer circuit and passed to lines DB4-DB7 of the
microprocessor data bus.

In the Bit Map Shift Registers circuit, if LDRAST is high, the bits
on DRAMO-DRAMS are used by shift register R9 to produce BITG;
the bits on DRAM4-DRAM?7 are used by shift register P9 1o pro-
duce BITY; and the bits on DRAMS-DRAM1T are used by shift
ragister M9 to produce BIT2.

EARCON

The Electrically Alterable Read-Only Memory Gontrol signal s
software-generated at pin 4 of Address Decoder S2 at address
6600. EARCON is the clock signal for latch R2 in the EAROM cir-
cuit. When high, EARCON allows R2 to pass data bits on Hnes
080-DB3 to the control lines of EAROM M2.

EARD

The Electrically-Alterable Read-Only Memory Read Enable is
software-generated at pin 12 of Address Decoder E4 at address
4000. EARD is the select signal for buffer HZ of the EAROM cir-
cuit. Wher low, EARD allows the eight data bits from EAROM M2
to be passed through buffer H2 to the microprocessor data bus.

EARWR

The Electrically-Alterable Read-Only Memory Write Enable is
software-generated at pin 9 of Address Decoder 52 at addresses
6E00 through 6E3F. EARWR is the clock signal for latches P2 and
K2 in the EAROM circuit. When low, Eﬁ%ﬁ allows address bits
on lines ABO-ABS and data bits on lines DBO-DB7? to pass to the
address and data input pins of EAROM M2.

FSG

The active high-level First Segment signal is the carry output of
adder R? in the Longitude Scaling circuit. When FSG is high and
LDRAST is high, the CO input of adder P7 is set high. In addition,
FSG is gated with PLS and HOR by gates R4, R3, and P3 in the
Planet ROM Address Generator circuit to produce the clock signal
for latch N7.
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Description of Liberator PCB Signal Names
(continued)

GRN

The Green signal is a game PCB output signal developed from
the bits on GO-G2. GRN is generated at the emitter of Q8 in the
Color Qutput circuit. The bits on GO-G2 are summed at the base
of Q9 and buffered by Q8 and Q9 to produce GRN.

HBLANK

The active high-level Horizontal Blanking signai is hardware-
generated at pin 11 of counter F9 in the Horizontai Sync Chain.
HBLANK is applied through inverter L3 to produce HBLANK, If
HBLANK is high when latch T4 is clocked, HBLANK" is sat high
and HBLANK" is set low. When HBLANK goes low, HSYNC from
lalch T4 is preset to the high state.

HBLANK

The active low-leve! Horizontal Blanking signal is hardware-
generated at pin & of inverter L3 in the Horizontal Sync Chain by
inverting HBLANK. When low, HBLANK presets HBLANK* from
latch T4 to the low state and HBLANK* to the high state, In the
Planet Control circuit, when HBLANK goes low, it presets HOR
trom latch 83 to the high state and HOR to the low state.

HBLANK*

The aclive high-level Delayed Horizontal Blanking signal is
hardware-generated at pin 9 of latch T4 in the Horizontal Sync
Chain. HBLANK" is generated when HBLANK has been delayed
by the gated result of 8H and 10MHZ. HBLANK" is the ¢lock
signat for latch M4 in the Verticat Sync Chain.

HBLANK*

The active low-level Delayed Horizontal Blanking signal is
hardware-generated at pin 8 of latch T4 in the Horizontal Sync
Chain, ﬂgﬁNR' is generated when HBLANK has been delayed
by the gated resuit of 8H and 1OMHZ. HELANK® is the clock
signal for latch L8 in the Vertical Sync Chain. In the Valid Segment
Detector, HBLANK" is gated with HORDL by gate P3 to produce
the clock signat for latch N3. When HBLANK* goes low, counters
B6 and D6 in the Display Counter and Comparator circuit are
enabled tc load data.

HCLK1, HCLK2

The Trak-Ball*™ Horizontal Clock signals are PCB input signals
to the Trak-Ball™ Input circuit. When TBSWP is high, HCLK1 is
the clock signal for latch L11 and counter $11 in the Coin Doorand
Control Panel Input circult; when TBSWP is fow, HCLK2 is the
clock signal tor latch L11 and counter $11,

HDIR1, HDIR2

The Trak-Ball™ Horizontal Direction signals_are PCB input
signals to the Trak-Ball™ Input circuit. When TESWP is high,
HD{R1 enables counter $11 in the Coin Door and Control Panel [n-
put circuit to count; when TBSWP is low, HDIR2 enables counter
SN.

HOR

The Horizontal Planet Enable signal is hardware-generated at
pin & of latch S2 in the Planet Control circuit. When HBLANK goes
low, HOR is preset to the iow state. When latch S3 receives the
next positive-going transition of clock 64H, HOR is set high. HOR
is latched by $4 during the next positive-going transition of
LDRAST t¢ produce HORDL and HORDL.

HOR

The Complementary Horizontal Planet Enable signal is
hardware-generated at pin 5 of latch S3 in the Planet Control cir-
cuit. When HBLANK goes low, HOR is preset to the high state.
When latch S3 receives the next positive-going transition of clock
64H, HCR is set low. In the Planet ROM Address Generator circuit,
when HOR goes high, it is gated with HORDL by gate P4 to pro-
duce the load signal for counter M7. In the Valid Segment Datector
circuit, HOR is the clear signat for latch N2.

HORDL

The active high-level Delayed Horizontal Planet Enabie signal is
hardware-generated at pin 7 of latch $4 in the Planet Gontral cir-
cuit. HORDL is HOR which has been delayed by one cycle of
LDRAST. HORDL, 2H, 1M, and all remaining output signals from
latch S4 are gated by M3, M5, and N4 to produce PLANET,
PLANETDL, and PLANETDL from latches DS and H5. In the Planet
ROM Address Generater circuit, when HORDL goes high, it is
gated with HOR by gate P4 to produce the load signal for counter
M7. in the Line Buffer Address Controlter ¢ircuit, HORDL and 4H
are used by latch 53 and gate J3 to produce PININT2.

HORDL

The Complementary Delayed Horizontal Planet Enable signal is
hardware-generated at pin 6 of latch 54 in_the Planet Control cir-
cuit. HORDL is the complement of HOR, HORDL, 2H, 1H, and all
remaining output signals frem latch S4 in the Planet Control cir
cuit are used to produce PLANET, PLANETDL, and PLANETDL.
When high, HORDL is gated with HOR by gate L4 in the Planet
ROM _Address Generator circuit te produce DINIT. When low,
HORDL is gated with HBLANK” by gate P3 in the Valid Segment
Detector circuit to produce the clock signat for latch N3.

HSYNC

The Herizontal Synchronization signal is hardware-genarated at
pin 6 of latch T4 in the Horizontal Sync Chain. MSYNC is
generated from 32H when latch T4 is clocked by 18H. HSYNG is
the clock signat for counters H8 and J8 in the Vertical Sync Chain,
HSYNC is also applied directly to the video display gircuitry for
further processing.

HSYNC

The Complementary Horizontal Synchronization signal is
hardware-generated at pin 5 of latch T4 in the Horizontal Sync
Chain. HSYNC is generated from 32H when latch T4 is clocked by
16H. HSYNC is exclusive-ORed with VSYNC by gate M3 in the Ver-
tical Sync Chain te produce COMPSYNC.

INO

The active low-level Input Switch ¢ Enable signal is software-
generated at pin 11 of Address Decoder E4 at addresses 5000
through 5001, ING is the output control enabte signal for muitiplex-
ers R11 and M11 in the Coin Door and Gontrol Panel [nput circuit.

INTACK

The active low-leve! Intarrupt Acknowledge signal is software-
generated at pin 3 of Address Decoder S2 at address 6400. This
signal is an acknowiedgment from Microprocessor G2 that an in-
terrupt request has been received. INTACK presets latch K3.

108

The active low-level Input/Cutput Sound signal is software
generated at pin 9 of Address Decoder E4 during addresses 7000
through 781F. In the Microprocessor circuit, 108 is gated with the
ROM signal by gates H4 and H3 to enable bidirectional data bus
buffer E2 to pass data, When [0S or ROM is high, data buffer E2 is
turned off, which allows custom audio chips B/C3 and C/D3 to
pass data to the microprocessor data bus.

IRGCK

The active high-level Interrupt Request Clock is hardware-
generated at pin 15 of latch M4 in the Vertical Sync Chain. IRQCK
is the interrupt clock signal for Microprocessor C2.

LATCHEN

The active high-level Latch Enable is generated at pin 1 of gate
B9 in the Display Counter and Comparator circuit. LATCHEN is the
clock signal for latch AS in the Display Counter and Comparator
circuit and for tatch PS in the Line Buffer circuit.

LBAINC

The active high-level Line Butffer Address ingrement signai is
generated at pin 10 of J-K flip-flop K4 in the Dispiay Counter and
Comparator circult. In the Line Buffer Address Controller circuit,
when LBAING is high and if sither VASEG or LDRAST is high, J-K
flip-tlop K4 is clocked and counter H7 is enabled to count.

LDRAST

The active high-level Load Raster Enable signal is hardware-
generated at pin 6 of Load Raster Contro! Latch K3. When high,
LDRAST is the shift/load signal for Bit Map Shift Registers RS, P9,
and M9; the clock signal for fatch 54 in the Planet Control circuit;
and the clock signal for fatch S3 in the Line Buffer Address Con-
troller circuit,

LGS)-LGS?

The Longitude Scaling bits on lines LGS0-LGS7? are software-
generated by Longitude Scalers T7 and S7. These bits are
deveioped from the output signals of the Planet Picture ROMs and
the latched data bits from R6. The bits on LGSG-LGS7?, together
with those from Latitude Scalers P§ and N6, are used by the
Multiplier circuit to produce the bits on lines X0-X7.

LX0-LX7, LXD2-1XD3

The bits on Display Segment Length lines LX0-LX7 are
software-generated from Line Buffer RAMs B7, C7, D7, and EZ. In
the Valid Segment Detector, LX0- LX7 are used {o produce VASEG.
In addition, the bits on LX2 and LX3 are applied to latch P5 to pro-
duce the defayed bits of LXD2 and LXD3.

In the Display Counter_and Comparator circuit, the bits on
LXO-LX1, LX4-LX7, and LXD2-1XD3 are applied to comparators
C6 and ES.

MDO-MD7?

The data bits on Multiplexed Data bus iines MDO-MD7 are
generated by Bit Map Data Multiplexers H11 and P11 from the data
bits on DBQ-DB7. When BITMD goes high, H11 and P11 multiplex
the data bits from DBO-DB? to produce those on MDO-MD?. Bit
Map Memories E10, T10, P10, L10, F10, S10, M10, and J10 use the
data on lines MDO-MD7 to generate DRAMO-DRAM?.

MTR
The Muitiplier signal is generated at pin 7 of shift register 86 in

the Multipter circuit. MTR is the shiftficad enable for shift
registers K6 and J6.

MULCLK

The active high-level Multiply Clock signal is hardware-
generated at pin 8 of gate J4 in the Multiply Clock circuit. MUCLK
is the clock sigral for shift register 56, latch H5, and decoders K5
and J6 in the Multiplier circuit.

OuTo
The active low-level Cutput Port 0 signal is software-generated at

pin 7 of Address Decoder S2 at address 5C00. DUTU is the enable
signal fer decoder T11 in the Coin Counter and LED Qutput circuit,

PINIT2

The active low-level Process Initialize signat Is generated at pin 6
of gate J3 in the Line Butfer Address Controller circuit, if HORDL
and 4H are low when LDRAST goes high, PINIT2 is set low. PIN(T2
loads counter H7 and presets flip-flop K4 in the Line Buffer Ad-
dress Controller. In the Multiptier circuit, PINITZ clears latches F6
and D10. In the Valid Segment Detector, PINITZ clears latch N2.

PIXG

The active high-level Pixel Bit 0 is software-generated at pin 9 of
Bit Map Decoder F1 from the bit on DBQ. In the Write Protection
circuit, PIX0 and PIX1 are multiplexed by CS to produce WPO. In
the Bit Map Data Butfers circuit, PIX0 is the A select signal for
multiplexers $9 and N9.

P1X1

The agtive high-leve! Pixel Bit 1is software-generated at pin 6 of
Bit Map Decoder F1 from the bit on DB1. In the Write Protection
cireuit, PIX1 and PIX0 are multipiexed by C5 to produce WPG. In
the Bit Map Data Buffers circuit, PIX1 is the B select signal for
muitiplexers 59 and Ng.

PLA1

The Planet 1Seiect signal Is generated at pin 12 of latch T11 in the
Coin Counter and LED OQutput circuit from the data bit on DB4.
PLA1 is the chip select signal for Planet Picture ROMs M/N8 and
T4,
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Description of Liberator PCB Signal Names
{continued)

PLA2

The Planet 2 Select signal is generated at pin 2 of inverter L3 in
the Coin Counter and LEDC Cutput circuit by inverting PLAT. PLAZ
is the chip select signal for Planet Picture ROMs P8 and R/S8.

PLANET

The Planet Enable signal is generated at pin 6 of flip-flop D3 in the
Planet Control circuit. PLANET changes states at a 5-MHz rate if
either of the signails at pins 2 or 3 of D9 is high, When high,
PLANET is used by latch H5 to produce PLANETDL and
PLANETDL. When low, PLANET clears flip-flop K4 in the Display
Counter and Comparator circuit.

PLANETDL

The active high-leve! Delayed Planet Enable signal is generated at
pin 9 of latch HS in the Planet Contrel clreuit. When PLANETDLU is
high and counter D6 of the Display Counter and Comparator cir-
cuit has reached its minimum count, gate P4 produces the enable
signal for Counter B6. At this time, if counter B& was previously
ioaded by HBLANK® going low, counter B6 begins counting down.

PLANETDL

The Complementary Delayed Planet Enabie signal is generated at
pin 8 of latch H5 in the Planet Control circuit. PLANETDL is the
enable signa!l for Counter D6 in the Display Counter and Com-
parator circuit. When PLANETDL goes low, counter D6 begins
counting down. In the Color Memery circuit, PLANETDL is gated
by N& with the latched BITO-BIT2 outputs from RS by gate N5 to
produce the input signal for latch D5,

PLAVIDO-PLAVID3

The Planet Video signals are software-generated by Line Buffers
J7 and K7, latched by P5, and applied through multiplexers $5 and
T5 to produce the Cotor Memary address bits.

PLS

The active high-level Planet Segment signal is hardware-
generated at pin 8 of latch C8 in the Multiply Clock circuit. In the
Planet ROM Address Generator circuit, PLS is gated with FSG and
HOR by gates R4, R3, and P3 to produce the clock signal for tatch
N7. In the Muttiptier circuit, PLS is the clock signal for latches F6
and D10,

RAM

The active low-level Random-Access Memory enable is software-
generated at pin 4 of Address Decoder T2, RAM is gated with
AZ2-A13 by gates D1 and C1 of the Bit Map Address Decoders to
preduce the enable signal for E4. In the Write Protection circuit,
RAM is gated with WRITE to produce the clear signal for latch D&.

In the Bit Map Data Buffer circuit, RAM is gated with BITMD and
R/WB by gate F3 to produce the enable signal for buffer T8.

RAS

The active low-level Row Address Select signal is hardware-
generated at pin @ of latch E8 in the Retfresh circuit. RAS is used to
refresh the row address of the dynamic Bit Map Memories.

RED

The Red signal is a game PCB cutput signal developed trom the
bits on RO- R2. RED is generated at the emitter of Q6 in the Color
Qutput circuit. The bits on RO-R2 are summed at the base of Q7
and buffered by Q7 and Q6 to produce RED.

RESET

Reset is an active low-level signal generated at pin 12 of counter
J11 from either the Watchdog circuit or_the Power-On Reset cir-
cuit. The Power-On Reset circuit sets RESET to an active low level
either when the RESET test point is shorted to ground or during
the time that the power-supply voltages are reaching their stabiliz-
ed, requlated levels. This ensures that the Microprocessor Ad-
dress Bus (AQ-A15} is stabilized before Microprocessor O2 begins
operation.

The Watchdog circuit sets RESET to an active low level if the
microprocessaor fails to output address tefore counter J1t has
reached its maximum count.

RESET is the clear signal for latches R2 in the EAROM circuit and
T11 in the Coin Counter and LED Qutput circuit.

ROM

The active high-level Read-Only Memory Enable signal is
software-generated at pin 8 of gate H4 in the Address Decoders
circuit during addresses B000 through EFFF. In the
Microprocessor circuit, ROM is gated with 1/OS by gates H4 and
H3 to enable bidirectional data-bus buffer E2 to pass data.

In addition, ROM is ANDed with DISDAT by gate H4 in the Pro-
gram Memory circuit to enable buffer F2 to pass data.

ROMO

The active low-level Read-Only Memory Chip Sefect 0 signal is
software-generated at pin 12 of Address Decoder T3 during ad-
dresses 8000 through 8FFF. ROMO is the chip-select signal for
Program Memary J1. When low, ROMO aliows J1 {0 be addressed
and to pass data to buffer F2.

ROM1

The active low-level Read-COnly Memory Chip Select 1 signal is
software-generated at pin 11 of Address Decoder T3 during ad-
dresses 9000 through 9FFF. ROM1 is the chip-select signal for
Program Memory K/L1. When low, ROM1 allows KiL1 to be ad-
dressed and to pass data to buffer F2.

ROM2

The active fow-level Read-Only Memory Chip Select 2 signal is
software-generated at pin 10 of Address Deceder T3 during ad-
dresses AQOO through AFFF. ROM2 is the chip-select signal for
Program Memory LIM1. When Jow, ROM2 allows LiM1 to be ad-
dressed and to pass data to buffer F2.

ROMS3

The active low-level Read-Only Memory Chip Select 3 signal is
software-generated at pin @ of Address Decoder T3 during ad-
dresses BOOQ through BFFF. ROM3 is the chip-select signal for
Program Memory N1. When low, ROM3 allows N1 to be addressed
and to pass data to bufter F2.

ROM4

The active low-level Read-Only Memory Chip Select 4 signal is
software-generated at pin 12 of Address Decoder T2 during ad-
dresses CO00 through CFFF. ROM4_is the chip-select signal for
Program Memory P/R1. When low, ROM4 allows P/RT to be ad-
dressed and to pass data o buffer F2.

ROMS

The active low-level Read-Cnly Memory Chip Select 5 signal is
software-generated at pin 11 of Address Decoder T2 during ad-
dresses D000 through DFFF. ACME is the chip-select signal for
Program Memory RIS1. When low, ROMS allows R/S1 to be ad-
dressed and to pass data to buffer F2.

ROM&

The active iow-level Read-Only Memory Chip Select € signal is
software-generated at pin 8 of gate P3 in the Address Decoder cir-
cuit during addresses EDOO through EFFF. ROMS is the chip-
select signal for Program Memory T1. When low, ROME allows T1
to be addressed and to pass data to bulfer F2.

RIWB

The Buffered Read{Highy/Write{Low} Enable signai is generated at
pin 10 of inverter F4 in the Microprocessor circuit. BAWB is gated
with B®2 and 1H by gates H4 and J4 to produce WRITE. In the Bit
Map Data Buffers circuit, RIWB is gated with RAM, BITMD, and
BITMD by gate F3 to produce the enable signals for buffer T9 and
multiplexers S8 and N9.

RIWB

The Buffered Read(HighyWrite{Low) Enable signal is generated
by Microprocessor G2, buffered by E3, and applied to custom
audio chips B/C3 and C/D3 of the Audio Qutput circuit and buffer
E2 of the Microprocessor circuit. RIWB determines the direction
of data flow through these devices.

SGCO-5GC4

The Planet Segment Code bits on lines SGC1-SGC4 are
hardware-generated by counter M7 in the Planet ROM Address
Generator circuit. The bit on line SGCO is hardware generated at
pin 5 of latch E5. The Planet Segment Code provides the address
bits for the Planet Picture ROM.

STARTLG

The active high-level Starting Longitude Enable signal is
software-generated at pin 5 of Address Decoder 52 at address
B800. STARTLG is the clock signat for latch R6 in the Longitude
Scaling circuit.

VASEG

The active low-level Valid Segment signal is generated at pin 8
of latch N3 in the Valid Segment Detector. When the carry bit from
adder F7 is set high and 2H is high, VASEG is set low on the next
positive-going transition of 1H. VASEG is gated with LDRAST and
LBAINC by gates N4 and J4 to clock flipflop K4 and enable a
count-up operaticn by counter H7.

VBLANK

The active high-level Vertical Blanking signal is hardware-
generated at pin 11 of latch M4 in the Vertical Sync Chain.
VBLANK is applied to multiplexer M11 in the Coin Door and Con-
trol Pane! Input circuit. When INC is low and ABD is high, VBLANK
is read by Microprocessor ©2 on data bus line DB7.

VBLANK

The active lowlevel Vertical Blanking signal is hardware
generated at pin 10 of_lalch M4 in the Vertical Sync Chain.
VBLANK is gated with HBLANK* by gate L4 of the Horizontal
Syne Chain to produce VIDBLANK.

VCLK1, VCLK2

The Trak-Ball™ Vertical Clock signals are PCB input signals to
the Trak-Ball™ Input circuit. When TBSWP is high, VCLK1 is the
clock signal for latch £ 11 and counter N11 in the Coin Door and
Contro! Panel input circuit, when TBSWP is low, VCLK2 is the
clock signal for latch L11 and counter N11.

VDIR1, VDIR2

The Trak-Bali™ Vertical Direction signals are PCB input signals
to the Trak-Ball™ Input circuit. When TBSWP is high, VDIR1
enables counter N11in the Coin Door and Control Panel Input cir-
cuit 1o count; when TBESWP is low, BDIR2 enables counter N11.

VIDBLANK

The active low-level Video Blanking signal is hardware-
generated at pin 6 of gate L4 in the Horizontal Sync Chain.
VIDBLANK is the clear signal for Color Memory latches A1 and
D11

»

VPLA
The active iow-level Vertical Planet Enable signal is hardware-
generated at pin 2 of latch M4 in the Vertical Sync Chain. VPLA is

gated with PSIG2 by gate R4 in the Planet Control circuit to pro-
duce the clear signal for latch D4,

VSYNC

The active high-level Vertical Synchronization signal is
hardware-generated at pin 6 of latch M4 in the Vertical Sync Ghain,
VBYNC is exclusiveCRed with HSYNC by gate M3 to produce
COMPSYNC. VSYNC is alsc applied directly to the video display
circuitry for further processing.

wDDis

Watchdog Disable is & test point at pin 1 of gate L4 in the Wat-
chdog circuit. When WDDIS is grounded, RESET is prevented
from going to an active low level {except when the RESET test
peint is grounded).

N\
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Description of Liberator PCB Signal Names
(continued)

WwWDOG
The actlive low-level Watchdog signal is sottware-generated at
pin 6 of Address Decoder 52. WDOG is gated with WDDIS by gate

L4 in the Watchdog circuit to produce the load signal for counter
J1% of the Power-On Reset circuit.

WPO-WP3

The active low-level Write Pulses -3 are software-generated
from gate BS in the Write Protection circuit. These pulses are the
write enable signals for the Bit Map Memories.

WRITE

The active low-level Write Enable signal is hardware-generated
at pin 11 of gate J4 in the Micreprocessor circuit. WRITE is applied
to gate H3 in the Bit Map Address Decoders circuit where it is us-
ed to develope YCOORD and XCOORD. In the Write Protection cir-
cuit, WRITE is gated with RAM by gate N4 1o produce the clear
signal for latch D5, In the Address Decoders cirguit, WRITE is ap-
plied to gate H3 to produce the D input signal for decoder S2,

X0-X7

The Planet Scaling bits are generated by latches F6 and D10 in
the Multiplier circuit. These bits are developed by those from the
Longitude and Latitude Scaling circuits._In_the Valid Segment
Detector, the bits on X0-X7 and those on LX0-LX7 are summed to
produce VASEG from the carry bit of adder F7.

XCOORD

The active high-level Pixel X Coordinate signal is software-
generated at pin 3 of gate H3 in the Bit Map Address Decoders gir-
cuit during address 0000. XCOORD is the clock signal for Bit Map
Decoder F1. When XCOORD goes high, Fi internally latches the
data bits from DBO-DB7. Then, when BITMD goes low, these bits
are output from F1 to lines PIX0-PIX1 and ABD-ASS.

YCOORD

The active high-ievel Pixe! Y Coordinate signal is software-
generated at pin 11 of gate H3 in the Bit Map Address Decoders
circuit during address 0001. YCOORD is the clock signal for Bit
Map Decoder H1. When YCOCRD goes high, H1 internally laiches
the data bits from DBO-DBY. Then, when BITMD goes low, these
bits are output from H1 o lines ABS-AB13.

™

Horizonta! Timing Signal 1 is hardware-generated at pin 10 of
latch D9 in the Horizontal Sync Chain. 1H is ANDed with SMHZ by
gate FB of the Refresh circuit for use in developing RAS. In the
Multiply Clock circuit, TH is ANDed with 2H by gate F8 to produce
the clear signal for latch D8. 1H is the clock signal for latch N3 of
the Valid Segment Detector. In the Planet Control circuit, 1H is
exclusive-ORed with the output signal at pin 14 of latch S4 by gate
M3.

H

Complementary Horizontal Timing Signal 1 is hardware-
generated at pin 9 of latch D9 in the Horizonta! Sync Chain. In the
Microprocessor circuil, 1H is gated with B$2 and R/IWB by gates
H4 and J4 to produce WRITE. 1H is NANDed with 2H by gate N4 of
the Lead Raster Control Latch to develop the input signal for latch
K3.

2H

Horizontal Timing Signal 2 is hardware-generated at pin 14 of
caunter E9 in the Horizontal Sync Chain. 2H is applied through in-
verter A8 1o produce 2H. 2H is the timing reference for
Microprocessor C2. In the Bit Map Address Multiplexer Circuit, 2H
is the B select input for muliiplexers L8, K9, J9, and H9. 2H is
gated with 1H by gate N4 to produce the input signal for Load
Raster Contro! Latch K3. In the Multiply Clock, 2H is ANDed with
1H by gate F8 to produce the clear signal for latch D8, In the
Planet Control circuit, 2H Is exclusive-ORed with the cutput signat
&t pin 10 of latch S4 by gate M3.

2H

Complementary Horizontal Timing Signal 2 is hardware-
generated at pin 10 of inverter A8 in the Horizontal Sync Chain. 2H
i$ the clock signal for latch ES of the Planet ROM Address
Generator. In the Valid Segment Detector, 2H is gated by P4 to pro-
duce the input signal for latch N3. 2H is the clock signal for
multiplexer K5 in the Base RAM circuit.

4H

Horizontal Timing Signal 4 is hardware-generated at pin 13 of
counter E9 in the Horizontal Sync Chain. 4H is applied through in-
verter A8 to produce 4H. 4H is multiplexed with 2V, AB7, and ABQ
by Bit Map Address Multiplexer H9.

4H

Complementary Horizontal Timing Signal 4 is hardware-
generated at pin 12 of inverter A8 in the Horizontal Sync Chain. 4H
is applied to gate J3 in the Line Butfer Address Controlier to pro-
duce PINIT2.

8H

Horizontal Timing Signal 8 is hardware-gensrated at pin 12 of
counter £9 in the Horizontal Sync Chain. 8H s ANDed with 10MHRZ
by gate F8 to produce the clock signal for latch T4 in the Horizon-
tal Sync Chain. 8H is multiplexed with 4V, AB8, and AB1 by Bit
Map Address Multiplexer HS.

16H

Horizontal Timing Signal 18 is hardware-generated at pin 11 of
counter ES in the Horizontal Sync Chain. 16H is the clock signal
for latch T4 of the Horizontal Sync Chain. 16H is multiplexed with
8V, AB9, and AB2 by Bit Map Address Multiplexer J9.

32H

Horizontal Timing Signal 32 is hardware-generated at pin 14 of
counter FG in the Horizontal Sync Chain. 32H is used by tatch T4
of the Horizontal Sync Chain to produce HSYNC and HSYNG. 32H
is multiplexed with 16V, AB10, and AB3 by Bit Map Address
Multiplexer Ja.

64H

Horizontal Timing Signal 64 is hardware-generated at pin 13 of
counter F9 in the Horizontal Sync Chain. 64H is multiplexed with
32V, AB11, and AB4 by Bit Map Address Multiplexer K9. In the
Planet Contrel circuit, 64H is the clock signal for latch S3.

128H

Horizontal Timing Signal 128 is hardware-generated at pin 12 of
counter F in the Horizontal Sync Chain, 128H is multiplexed with
B4V, AB12, and ABS by Bit Map Address Multiplexer K9.

SMHZ

The & MHz Clock signal is hardware-generated at pin 5 of Clock
latch C9. 8MHZ is the P enabie signal for counters E9 and FS in the
Horizontal Sync Chain. In the Refresh circuit, SMHZ is ANDed with
1H by gate F8. SMHZ is the clock signal for Load Raster Control
Latch K3 and Planet Controf latch H5.

5MHZ

The Complementary 5§ MHz Clock signal is hardware-generated
at pin 6 of Clock latch C8. BMHZ is the input signal for latch D5 in
the Write Protection circuit. SMHZ is the clock signal for Bit Map
Ghift Registers M9, P9, and RS. In the Multipiy Clock, SMHZ is the
input signal for latches D8 and C8. In the Planet Control circuit,
SMHZ is the clock signal for latch D, SMHZ is gated with VASEG
and L DRAST by gates N4 and P4 in the Line Buffer Address Con-
troller circuit, In the Base RAM circuit, SMHZ is gated with
BASRAM by J5 to produce the write enable signal for Base RAM
LS. In the Color Memory, SMHZ is the clock signal for latches RS
and DB. It is also gated with COLORAM by gate J5 to produce the
write enabile signal for Color RAMs B11, C11, E11, and Fi1.

10MHZ

The 10 MHZ Clock signal is hardware-genserated at pin 9 of
Clock latch B8. The 10 MHZ signal is used to clock latches E8 of
the Refresh circuit, D8 of the Multiply Clock circuit, and D5 of the
Write Protection circuit. 10 MHZ is ANDed with 8H by gate F8 in
the Herizonta! Sync Chain to produce the clock signal for latch T4.
In the Multiply Ciock circuit, 10 MHZ is used by latch C8 to pro-
duce the CLRLDWE and PLS signals. In the Display Counter and
Comparator circuit, 10 MHZ is gated with LBAINC by gate BS to
produce LATCHEN.

10MHZ

The Complementary 10 MHz Clock signal is hardware-
generated at pin 8 of Clock latch B8. 10MHZ is the clock signal for
latch C2'in the Refresh circuit; devices DS, E9, and F$ in the
Horizontal Sync Chain; counters B6 and D8 in the Display Counter
and Comparator; and latches At1and D11 in the Color Memory. In
addition, 10MHZ is gated with 20MHZ by gate B9 of the Display
Counter and Comparator to produce the clock signal for flip-tiop
K4,

20MHZ

The 20 MHz Clock signal is hardware-generated by crystal ciock
Y1in the Clock circuit. 20MHZ is the clock signal for latches B8 in
the Clock and Multiply Clock circuits. In the Display Counter and
Comparator, 20MHZ is gated with {OMHZ by gate BS to produce
the clock signal for flip-flop K4.

20MHZ
The Complementary 20 MHz Clock signal is_hardware-

generated at pin 4 of inverter A8 in the Clock circuit. 20MHZ is the
clock signal for latches CB and D8 of the Multiply Clock.

w

Vertical Timing Signal 1 is hardware-generated at pin 14 of
counter HB in the Vertical Sync Chain. 1V and 2V are multiplexed
by K8 and latched by M4 to produce VBLANK and VBLANK. Also,
1V is used by latch L8 to produce $VDL. 1V is multiplexed with
128V, AB13, and AB6 by Bit Map Address Muitiplexer L9.

v

Vertical Timing Signal 2 is hardware-generated at pin 13 of
counter H8 in the Vertical Sync Chain. 2V and 1V are multiplexed
by K8 and latched by M4 to produce VBLANK and VBLANK, Also,
2V is used by iatch L8 to produce 2VDL. 2V is muitiplexed with 4H,
AB7, and ABO by Bit Map Address Multiplexer HS.

4V

Vertical Timing Signal 4 is hardware-generated at pin 12 of
counter H8 in the Vertical Sync Chain. 4V and 8V are multiplexed
by K8 and latched by M4 to produce VSYNC. Also, 4V is used by
latch L8 to produce 4VDL. 4V is muitiplexed with 8H, ABS, and
AB1 by Bit Map Address Multiplexer HS.

av

Vertical Timing Signal 8 is hardware-generated at pin 11 of
counter H8 in the Vertical Sync Chain. 8V and 4V are multiplexed
by K8 and latched by M4 to produce VSYNCG, Also, 8Y is used by
latch L8 to produce 8VDL, 8V is multiplexed with 16H, ABS, and
AB2 by Bit Map Address Multiptexer J9.

18V

Vertical Timing Signa! 16 is hardware-generated at pin 14 of
counter J8 in the Vertical Syn¢ Chain. 18V and 32V are multipiexed
by K8 and latched by M4 to produce IRQCK. Also, 16V is used by
lateh L8 te produce 16VDL. 18V is multiplexed with 32H, AB10, and
AB3 by Bit Map Address Multiplexer J9. 18V is applied with AB1 to
Base RAM decoder L7 to generate address bit 3 for Base RAM L5,

32v

Vertical Timing Signal 32 is hardware-generated at pin 13 of
counter J8 in the Vertical Sync Chain. 32V and 16V are multiplexed
by K8 and latched by M4 to produce IRQCK. Also, 32V is used by
latch L8 to produce 32VDL. 32V is multiplexed with 84H, AB11, and
AB4 by Bit Map Address Multiplexer KS.

64V

Vertical Timing Signal 64 is hardware-generated at pin 12 of
counter J8 in the Verticat Sync Chain. 84V and 128V are multiplex-
ed by K8 and laiched by M4 to produce VPLA. 64V is applied
through inverter AB tc produce 64V, 64V is multiplexed with 128H,
AB12, and ABS by Bit Map Address Multiplexer K$.
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Description of Liberator PCB Signal Names

(continued)
64V
Complementary Vertical Timing Signal 64 is hardware-

generated at pin 8 of inverter A8 in the Verticai Sync Chain. 84V is
used by latch L& in the Vertical Sync Chain.

128V

Vartical Timing Signal 128 is hardware-generated at pin 11 of
counter JB in the Vertical Sync Chain, 128V and 84V are multiplex-
ed by K8 and latched by M4 to produce VPLA. 128V is the clock 1
signal for counter J11 of the Power-On Reset circuit. 128V is also
multiplexed with 1V, AB13, and ABS by Bit Map Address Multiplex-
er L9. 128V is applied with AB3 to Base RAM deccder L7 to
generate address bit 4 for Base RAM L5.

1WDL

Delayed Vertical Timing Signal 1 is hardware-generated at pin 5
of latch L8 in the Vertical Sync Chain. 1VDL is derived from 1V
after a delay by HBLANK®. 1VDL is address bit 5 for Planet Picture
ROMs P8, MINB, T8, and R/58; and it is address bit 0 for Latitude
Scalers PG and N6.

2VDL

Delayed Vertical Timing Signal 2 is hardware-generated at pin 15
of latch L8 in the Vertical Sync Chain. 2VDL is derived from 2V
after a delay by HBLANK". 2VDL is address bit 6 for Planet Picture
ROMs P8, M/NS, T8, and R/S8; and it is address bit 1 for Latitude
Scalers PG and N6.

4VDL

Delayed Vertical Timing Signal 4 is hardware-generated at pin 9
of latch L8 in the Vertical Sync Chain. 4VDL is derived from 4V
after a delay by HBLANK®. 4VDL is address bit 7 for Planet Picture
ROMs P8, M/NB, T8, and R/S8; and it is address bit 2 for Latitude
Scalers PG and N6,

BVDL

Delayed Vertical Timing Signal B is hardware-generated at pin 6
of latch L8 in the Vertical Sync Chain. 8VDL is derived from 8V
after a delay by HBLANK®* . BVDL is address bit 8 for Planet Picture
ROMs P8, M/NB, T8, and R/S8; and it is address bit 3 for Latitude
Scalers P6 and NE.

16VDL

Delayed Vertical Timing Signal 16 is haraware-generated at pin 2
of Jatch L8 in the Vertical Sync Chain. 18YDL is derived from 16V
after a delay by HBLANK*. 16YDL is address bit 9 for Planet Pic-
ture ROMs P8, M/NB, T8, and R{S8; and it is address bit 4 for
Latitude Scalers P6 and N&.

32VDL
Delayed Vertical Timing Signal 32 is hardware-generated at pin

19 of fatch L8 in the Vertical Sync Chain. 32VDL is derived from NOTICE TG ALL PERSONS RECEIVING THIS DRAWING
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12 of latch L8 in the Vertical Sync Chain. 64VDL is derived from

64V after a delay by HBLANK*. 64VDL is address bit 11 for Planet
Picture ROMs P8, M/NB, 18, and R/S8, and it is address bit 6 for
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Table 1 Address Lines

Table 2 Data Lines

a T a2 a %
leerator TrOUbIeSh: :tlng WIth the CAT BOX LOGIC STATE LOGIC STATE LOGIC STATE LOGIC STATE
FOR IC-PIN FOR FOR iC-PIN FCR
ADDRESS AAAA ADDRES DATA AA DATA §
1 T2-3 0 1 E2-11 g
G T2-2 1 0 E2-12 1
Table of Contents ; bt 0 ; ot 0
0 B1-13 1 0 E2-14 1
LiberatorMemoryMap . ... ... ... ... .. . . Sheet 3A 1 B19 0 1 E2-15 0
0 B1-7 1 0 E2-15 1
Troubleshooting with the Read/Write Controller (1) g;:g ? é Eg}g {1)
A. CAT Box Preliminary Set-Up . .......... ... ... oo, Sheet 12A
B. Checkingthe AddressLines ....... ... ....... ... ... ... ... Sheet 12A 1 E17 0 1 E29 0
C. CheckingtheDatalines ............... ... ... i, Sheet 12A 0 E19 1 0 E28 1
D. Checkingthe RAM .............. ... ... oiii . Sheet 12A :} E}S ? é E% *13
E. Checkingthe Custom AudioYOChips .................. .. .. ... Sheet 128 "
F.Checking the Player Switch, Option Switch, and Trak-Ball™ Inputs... Sheet 12B é EHE ? (1) Egi ?
j i T Sheet 12B : -
G. Checking the LED and Coin Counter Qutput ; Ei46 0 ] Eo.3 0
Troubleshooting with Signature Analysis 0 £1-18 1 0 E22 1
A. Checking the Address Lines and Address Decoders . ............. Sheet 13A _—;._
B. Checking the Planet-Generating Circultry....................... Sheet 13A
Troubleshooting with Checksums . ................ ... ... .. ....... ... Sheet 13B
. 2 king the Data Lines D. Checking the RAM
Troubleshooting the Watchdeg Circuit . . ... ..o oo Sheet 13B C. Checking o g o
. 1. Perform the CAT Box preliminary set-up. 1. Perform the CAT Box preliminary set-up.
2. Set CAT Box switches as indicated: 2. Set CAT Box switches as indicated:
a. BYIESH a. DBUS SOURCE: ADDR
b. R/WMODE: (CFF} b.
. = - c. RIW WRITE BYTES: 1024
Troubleshootmg with the Read/Write 3. Key in address 0000 with the keyboard. g g:%. h\f‘\.’%%'EE (OFF)
OTE i i . ) )
Controller . . N . . . 4. Press EQTA SET. Key in data AA with the keyboard 3. Enter address 0003 with the keyboard.
;f;’ a"?ld bflaUII:Y fead’tﬂgs while Deffgg;]ng 5. Set RW MODE toc PULSE and back to (OFF).
- ese froubleshooting tests, take care to -
A. CAT Box Preliminary Set-Up short-circuit two or more leads with the CAT 6. Probe the [C-pin with the DATA PRCBE and check that

the 1 or 0 LED indicated in Table 2 lights up. Repeat

1. Remove the electricai power from the game and the this check for each IC-pin in Table 2

CAT Box.

Box DATA PROBE. Should this accidently oc-
cur, you must again perform the test from its

NOTE
Addresses 0000, 0001, and 0002 are special

2. Remove the wiring harness from the game PGB. start. 7. Repeat parts 4 through 6 using data 55 in part 4. RAM locations for bit mode operation thet oau.
3. Remove the game PCB from the game cabinet. not be verified by this RAM test.
4. Remove Microprocessor C2 from the game PCER. <
P 9 B. Checking the Address Lines
5. Connect the harness from the game to the game PCB. + Pert he CAT B limi
6. Connect together the 0 and 92 test points on the ' erform the . ox pre 1.m|r.1ary setup. Continued on back of sheet
game PCB with the shortest possible jumper. 2. Set CAT Box switches as indicated:
7. Connect the WDDTS test point to ground. a. BYTES:1

b. PULSE MODE: UNLATCHED
¢. RWMODE: (OFF}
d. R/W: READ

8. Connect the CAT Box flex cable to the game PCB edge
test connector.

NOTICE TG ALL FERSONS RECEIVING THIS DRAWING
CONFIDENTIAL, Repraductipn forbidden without the S0eCific wil-
ten persson ol Alan. Inc Sunnyvale, CA. This drawing 15 only

N\

9. Apply powaer to th d to the CAT B condilionally issued, and neither receipt nor possessvonn therec;l
. . . . i i NI t mat-
PRy p © the game and to the 0X, 3. Key in the address pattern given in Table 1 {fuse AAAA ::Eornéﬁr?h%r 35'3?559?"2’"?93;3'?@;? ‘olrlc_l?a?:?\iulgaﬁﬁfur;:tlfofghoﬁn

10. Set CAT Box switches as indicated: to start) with the CAT Box keyboard. ® léh;r:g{nigru:':‘:t:;gct::j:g irje‘fp:ggggfstgzs:lraar\:\lrl:;%?rairéyf%?r}nl::l:?aoé:
a, TESTER SELF-TESTI OFF 4. Set RJ‘W MODE to STAT[C. ATARI lure under the corporalion’s writlen beense, ne nghl s granled 1o

regroduce this drawing or the subjec! matier thereol. unless by
wrilien agreemenl with or wnilten paraussion lkom the corperalian.

b. TESTER MODE: RiW 5. Probe the IC-pin with the DATA PROBE and check that

1t
12,

Press TESTER RESET.

Connact the DATA PROBE to the CAT Box. Connect
the DATA PROBE ground clip to a game PCB ground
test point.

the 1 or 0 LED indicated in Table 1 lights up. Repeat
this step for each address line listed in Table 1.

Repeat parts 2-¢ through § using address 5555 in
part 3.
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Set the CAT Box switches as indicated:

a. RB/W MODE to PULSE and back to (OFF)
b. R/MWtoREAD
c. RIW MODE to PULSE and back to {OFF}

If the CAT Box reads an address that doesn’t compare
with that written, the COMPARE ERRCR LED will light
up. The ADDRESS/SIGNATURE display of the CAT
Box will show the failing address location and the ER-
ROR DATA DISPLAY switch is enabled. Using this
switch, determine if the error is in the high-order or
low-crder RAM.

Repeat parts 2-d through 4 using addresses 0400,
G800, 0C00, 1000, 1400, 1800, 1000, 2000, 2400, 2800,
2000, 3000, 3400, 3800, and 3C00.

Repeat this test with DBUS SQURCE set to ADDR.

. Checking the Custom Audio IO Chips

NOTE

Liberator has two custom audio /O chips.
Each must be tested separately. There are
several ways to test these chips:

* Perform the self-test.

» Substitute a known good part for a suspected

defective part.
» Use the following procedure.

Perform the CAT Box preliminary set-up.
Set CAT Box switches as indicated:

a. BYTES:1
b. RAN; WRITE
¢. RIW MODE: (OFF)

Enter the address from Table 3 with the keybeard.

Press DATA SET and enter the data from Table 3 with
the keyboard.

Set R/W MODE to PULSE and back to {OFF).

Repeat parts 3 through 5 for each address and data
listed in Table 3. Check for the response indicated.

Table 3 Custom Audio /O Chips

e
ADDRESS | DATA TEST RESULTS
780F 0¢
780F 03
7800 85
7801 AF Custom Audic I/C Chip B3
channel 1 produces pure
tone.
7801 oo Custom Audic YO Chip B3
channel 1 off.
7802 55
7803 AF Custom Audio /O Chip B3
channel 2 produces pure
tone.
7803 00 Custom Audio /O Chip B3
channel 2 off.
700F o0
700F 03
7000 55
7001 AF Custom Audio 1/Q Chip C/D3
channe! 1 produces pure
tone.
7001 oo Custom Audio 14O Chip GID3
channel 1 off.
7002 55
7003 AF Custom Audic IO Chip C/ID3
channel 2 produces pure
tone.
7003 00 Custom Audic /G Chip C/D3
channel 2 off,
T ——

F. Checking the Player Switch, Option Switch, and
Trak-Ball™ Inputs
Perform the CAT Box preliminary set-up.

2. Set CAT Box switches as indicated:

a. BYTES:1
b. RIW:WRITE
c. RIW MODE: (OFF)

3. Enter address 6C04 with the keyboard.
4. Press DATA SET and enter data 00 with the keyboard.

5. Set R/W MODE to PULSE and back to (CFF). The
CTRLD signal is now set to the low state.

8. Set CAT Box switches as indicated:

a. BYIES:1
b. R/W: READ

7. For each address listed in Table 4, do the following:

a. Set RfW MODE to (CFF).

b. Enterthe address with the keyboard.

¢c. Set R/W MODE to STATIC.

d. Activate the input switch indicated in Table 4 for
the address and check the test result.

9.

10.
1.

12.
13.
14.

15.

16.
17.
18.

Set CAT Box switches as indicated:

a  BYTES:1
b. RIW-WRITE
c. R/W MODE: (OFF)

Enter address 6C02 with the keyboard.
Press DATA SET and enter data 00 with the keyboard.

Set R/W MODE to PULSE and back to (OFF). The
TBSWP signal is now set to the low state.

Enter address 6C04 with the keyboard.
Press DATA SET and enter data 07 with the keyboard.

Set RAW MODE to PULSE and back to (OFF). The
CTRLD signal is now set to the high state

Set R/W to READ.
Set RAW MODE to (OFF.
Enter address 5000 with the keyboard.

Set RAW MODE to STATIC and check for the result
shown in Table 5.

Table 4 Player and DIP Switch Inputs
{with CTRLD Low)

TEST RESULTS

Stam, Right coin
switch, Left coin
switch, Self-Test
switch, Auxillary
coin switch.

coin or self-test switch is ac-
tivated.

DATA display changes when any

Table 5 TRAK-BALL™ Inputs
{with CTRLD High and TBSWP Low)

TRAK-BALL | TEST RESULT

TRAK-BALL { Data display changes
when TBAK-BALL is
rolled.

ADDRESS

G. Checking the LED and Coin Counter

Outputs

1. Perform the CAT Box preliminary set-up.
2. Set CAT Box switches as indicated:

DBUS SOQURCE: DATA
BYTES: 1

RIW: WRITE

RAN MODE: (OFF}

a.
b.
c.
d.

CAUTION

1f you write ON data o activate a solenoid, de-
activate the solencid immediately by writing
the OFF data. If you leave a solenoid activated
for more than 10 seconds, you may have to re-
place the solencid and/or its driver, due to over-
heating.

50071 | FIRE 1, SHIELD 1,

FIRE 2, SHIELD 2,
START 1, START 2
without activating a switch
because of VBLANK).

DATA display changes when zany
of these switches is activated.
(Note that display ¢changes alsc

3. For each address listed in Table 8, do the following:
a. To activate the output:

+ Press DATA SET.
+ Enter data 00 with the keyboard.
+ Set R/W MODE to STATIC and back to {CFF).

b. To deactivate the outpui:

» Press DATA SET.
= Enter data FF with the keyboard.
* Set R/W MCDE to STATIC and back to {OFF).

Continued on next sheet
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Table 6 LED and Coin Counter Quiputs

DATA
ADDRESS1 {0} (FF) QUTPUT DEVICE
6CO0 ON OFF Player 1 LED
6C01 ON OFF Player 2 LED
6C04 LOW HIGH CTRLD

6C05 ON OFF
6506 ON OFF
6CG7 ON OFF

Coin Counter Right
Coin Counter Left
PLANET

Troubleshooting with Signature Analysis

A. Checking the Address Lines and Address
Decoders

1. Perform the CAT Box preliminary set-up.

2, Set CAT Box switches as indicated:

a. DBUS SOURCE: DATA

b. BYTES:1

c. RIW:WRITE

d. R/W MODE: {OFF)

Enter address 0000 with the keyboard.

Press DATA SET and enter data 08 with the keyboard.

Set RIW MODE to STATIC and back to {OFF).

Enter address 00071 with the keyboard.

Press DATA SET and enter data 00 with the keyboard.

Set R/W MODE to STATIC and back to {OFF),

Connect the three BNC-to-EZ ¢lip cables supplied with
the CAT Box to the SIGNATURE ANALYSIS CONTROL
START, STOP, and CLOCK jacks of the CAT Box.

10. Connect the three black EZ ¢lips to a game PCB
ground test point.

1. Ground pin 4 of IC H4 (the DISDAT signal) on the game
PCB.

12. Set the CAT Box switches as indicated:

TESTER MODE: SIG

TESTER SELF-TEST: OFF

PULSE MODE: LATCHED

START: Negative-going edge trigger
STOP: Negative-going edge trigger
CLOCK: Negative-going edge trigger

13. Press TESTER RESET on the CAT Box.

© O NO s W

~oa0gwe

Table 7 Address Bus Signatures

1C-PIN SIGNAL SIGNATURE
NAME
E1-18 ABC Ty,
E1-16 AB1 5555
E1-14 AB2 ccee
E112 AB3 TF7F
E13 AB4 5H21
E15 AB5 OAFA
E19 ABS UPFH
E17 AB7 52F8
B13 AB8 HC89
B15 ABY 2H70
B1.7 AB10 HPPO
B19 AB11 1293
B1-13 AB12 HAPT
B11-11 AB13 3096
T2:2 Al4 3827
R2-3 At5 755U

NOTE

To avoid faulty readings while performing
these troubleshooting tests, take care NOT to
short-circuit two or more leads with the CAT

Box DATA PROBE. Should this accidently oc-
cur, you must again perform the test from its
start.

17. Probe the IC-pin listed in Table 8 with the DATA PRO-

BE and check for the signature indicated. Repeat this
check for each IC-pin listed.

Table 8 Decoder Signatures

e

14,

15,

16.

Connect the CAT Box Signature Analysis probe tips as
indicated:

a. START:Pin3ofiCT2
b. STOP:Pin3cfICT2
¢. CLOCK: 42 test point

Verify the set-up connections by connecting the DATA
PROBE to a game PCB ground test point. The CAT
Box ADDRESS/SIGNATURE display should show
0000. Now connect the DATA PROBE to a +5V test
point. The ADDRESS/SIGNATURE display should
show 0001,

Probe the 1C-pin listed in Table 7 with the DATA PRO-
BE and check for the signature indicated. Repeat this
check for each 1C-pin listed.

1C-PIN SIGNAL SIGNATURE
NAME
“E40 BMD 4007
E4-8 BITMD 4000
E4-5 YCOORD 001
E4-4 XCOORD 0000
E4-12 EARD 6FHH
E4-11 [ND 57THH
E4-10 L 96F8
E49 105 546U/
Ed-4 RAM 5FU8
T312 BCMO CAT1
T311 ROM1 H759
T310 ROM2 AJUH
T3-9 ROM3 AABA
H4-8 ROM 755U
T212 ROM4 ATi1
T2-11 ROMS 54F5
P3-8 ROMB P255

S —————————————————

w

. Checking the Planet-Generating Circultry

Perform steps 1 through 7 of the CAT Box praliminary
set-up.

Connect the CAT Box Signature Analysis probe tips
where indicated:

a. START:Pin 11of ICES
b. STOP:Pin 11of ICES
¢. CLOCK: Pin 8 of IC B8

Connect the ground clips of the CAT Bex Signature
Analysis and DATA probes to a game PCB ground test
point.

Set the CAT Box switches as indicated:

TESTER MODE: SIG

TESTER SELF-TEST: OFF

PULSE MODE: UNLATCHED

START: Positive-going edge trigger
STOP: Positive-going edge trigger
CLOCK: Positive-going edge trigger

Turn on the game and the CAT Box.

Verify these set-up connections by checking the CAT
Box ADDRESS/SIGNATURE display for A7GF.

~pQpuUe

Test the signatures designated by QOO printed in
color on the schematic diagrams of the game PCB. Te
test for a signature, use the CAT Box DATA PROBE to
probe the appropriate location on the game PCB. Then
check the ADDRESS/SIGNATURE display for the ap-
propriate signature.

NOTE

To avoid faulty readings while performing
these troubleshooting tests, take care NOT t¢
short-cirguit two or more leads with the CAT

Box DATA PRCBE. Should this accidently oc-
cur, you must again perform the test from its
start.

Set the CAT Box CLOCK switch for a negative-going
edge trigger and test the signatures designated by
(OXX) 1L on the schematics.

Connect the CAT Box Signature Analysis prcbe tips
to

a. START:Pin1tofICF39
b. STOP: Pin 110! 1C F9

10

1.

12.

13.

14.

15.

18.

17.

18.

. Verity these set-up connections by checking the CAT

Box ADDRESS/SIGNATURE display for 1308.

Set the CAT Box CLOCK switch for a positive-going
edge trigger and test the signatures designated on the
schematics by (OO()2.

NOTE

To avoid faulty readings while performing
these troubleshooting tests, take care NOT to
short-circuit two or more leads with the CAT

Box DATA PROBE. Should this accidently oc-
cur, you must again perform the test from its
start.

Connect the CAT Box Signature Analysis probe tips
to:

a. START:Pin11ofICJ8
b. STOP: Pin 11 0f1C J8

Verify these set-up connections by checking the CAT
Box ADDRESS/SIGNATURE display for H57U.

Test the signatures designated on the schematics by
(OO,

NOTE

To avoid faulty readings while performing
these troubleshooting tests, take care NOT to
short-circuit two or more leads with the CAT
Box DATA PROBE. Should this accidently oc-

cur, you must again perform the test from its
start.

Set the CAT Box CLOCK switch for a negative-going
edge trigger and test the signatures designated on the
schematics by QO34

Remove the electrical power from the game and the
CAT Box.

Connect the CAT Box flex cable to the game PCB edge
test connector and connect the game PCB PSIGT test
point to ground.

Apply power to the game and the CAT Box.

Continued on back of sheet
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20.
21
22.
23
24,

25.

26.

27.

28.

3.
32
33

34.

Set the CAT Box switches as indicated:

a. TESTERMODE: RiW
b. BYTES:1

c. RIW-WRITE

d. R/W MODE: (OFF)

Press TESTER RESET.

Enter address 6800 with the keyboard.

Press DATA SET and enter data 0G with the keyboard.
Set R/W MODE to PULSE and back to (OFF),

Enter address 6C07 with the keyboard and repeat
steps 22 and 23.

Set the CAT Box switches as indicated:

a. TESTERMODE: 8iG

b. START: Negative-going edge trigger

¢c. STOP: Negative-going edge trigger

d. CLOCK: Positive-qoing edge trigger

Connect the CAT Box Signature Analysis probe tips
to:

a. START:Pin120fI1C LB

b. STOP:Pin12ofiCL8

¢. CLOCK: Pin 10 of IC AB

Verify these set-up connections by checking the CAT
Box ADDRESS/SIGNATURE display for FPS6.

Test the signatures designated on the schematics by
POOKX)4,

NOTE

To avoid faulty readings while performing
these troubleshooting tests, take care NOT to
short-circuit two or more leads with the CAT
Box DATA PROBE. Should this accidently oc-
cur, you must again perform the test from its
start.

Set the CAT Box CLOCK switch for a negative-going
edge trigger and test the signatures designated on the
schematics by (XXXX)4i-.

Set TESTER MCDE to R/W and enter address 6800
with the keyboard.

Press DATA SET and enter data 7F with the keyboard.
Set RAW MODE to PULSE and back to {OFF).
Set the CAT Box switches as indicated:

a. TESTERMODE: SIG

b. START: Positive-going edge trigger
c. STOP: Negative-going edge trigger
d. CLOCK: Positive-going edge trigger

Connect the CAT Box Signature Analysis probe tips
tor

a. START:Pin2ofIC M4

b. STOP: Pin 2 of IC M4

35.

36.

37.

39.
40.
41

42.

43,

44,

44,

45.

46.

47.

Verify these set-up connections by checking the CAT
Box ADDRESS/SIGNATURE display for FP96,

Test the signatures designated on the schematics by
{XXXXE.

NOTE

To aveid faulty readings while performing
these troubleshoocting tests, take care NOT {o
shert-circult two or more leads with the CAT

Box DATA PROBE. Should this accidently oc-
cur, you must again perform the test from its
start.

Connect pin 8 of IC P4 and connect test point PSIG2
to a game PCB ground test point.

. Set TESTER MODE to R/W and enter address 6000

with the keyboard.
Press DATA SET and enter data 60 with the keyboard.
Set RIW MODE to PULSE and back o (OFF).

Repeat steps 38 through 40 for addresses 6007, 6002,
6003, 6004, 6005, 6006, 6007, 6008, 6009, 6004, 60608,
500C, 6000, 600E, 600F, and 6800.

Set TESTER MODE to SIG.

Connect the CAT Box CLOCK probe tip to pin 8 of IC
ca.

Verify these set-up connections by checking the CAT
Box ADDRESS/SIGNATURE display for FPS8.

Test the signatures designated on the schematics by
POOO(BA.

NOTE

To avoid faully readings while performing
these troubleshooting tests, take care NOT to
short-circuit two or more leads with the CAT

Box DATA PRCBE. Should this accidently oc-

cur, you must again perform the test from its
start.

Set the CAT Box CLOCK switch for a negative-going
edge trigger and test the signatures designated on the
schematics by (XXXXBAL.

Remove the ground gonnection from pin 8 of IC P4
and from test point PSIG2.

Connect the CAT Box CLOCK probe tip to pin 14 of IC
E9 and set the CLOCK switch for a positive-going
edge trigger.

Test the signatures designated on the schematics by
POCOG6B.

Troubleshooting with Checksums

NOTE

This procedure can only be done with those
CAT Boxes equipped with a Checksum Switch.

CAUTION

While testing with checksums, adding 100 pF
capacitors to A14 and A15 may be necessary.

1. Perform the CAT Box preliminay set-up.

2. Set the CAT Box switches as indicated:

a. BYTES: 256

b. DBUS SCURCE: DATA

¢. RIWMODE: OFF

d. CHECKSUM SWITCH: ON

3. Key in the address pattern given in Table 9 (use 8000 fo

start).

4. Set the RIW MODE switch to PULSE and then back to

(OFF),

5. Check the CAT Box ADDRESS/SIGNATURE display

for the appropriate checksum.

6. Repeat parts 3 through 5 for each address listed in

Table 9.

Table 9 ROM Checksums

ADDRESS ROM CHECKSUM
TESTED
8000 ROMO 2D29
8600 ROM1 EFDD
ADGG ROM2 8265
BooC ROM3 17AB
Cooo ROM4 E41F
Dooo ROMS 5547
E000 ROM6 BBE?7

Troubleshooting the Watchdog Circuit

The Watchdog circuit will send ¢ontinuous reset pulses
to the microprocessor if a problem exists within the
microprocessor circuit. If the seif-test fails to run, it is a
good practice to check the reset line.

RESET is a microprocessor input {pin 40). In a properiy
operating game, reset should occur during power-up or
when the RESET test point is grounded. A pulsing RESET
line indicates that something is causing the
microprocessor to lose its place within the program.
Typical causes are:

1. Open or shorted address or data bus lines.
2. Bad microprocessor chip.

Bad bus buffers.

Bad ROM.

Bad RAM.

Any bad input or cutput that causes an address or
data line to be held in a constant high or low state.

@ oo W

A pulsing RESET signal indicates a problem exists
somewhere within the microprocessor circuitry rather than
within the analog vectior-generator. To aid in
troubleshoeting, the DIS test point ¢an be connected
to a ground test point to prevent resets. This will
sometimes allow the Self-Test to be used to diagnose the
tailure during a RESET condition. ]
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Schematic Notes
Unless otherwise specified

Resistance: (2} (K=K, M=+=ME2}, 1/4 {W)} carbon resistor

Electrohome 19-Inch Color Raster-Scan Video Display Schematic Diagram
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