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Fast Freddie PCB Connector

Soldering Face Parts Face
GND| A | 1|GND
SP Out| B { 2 | No Connection
+12V|C | 3|+ 12V
+12V|D | 4]+ 12V
Sync| E | 5 |Green
Red| F | 6 |Blue
1 Player Left| H | 7 | Coin 2
1 Player Right| J 8 | Coin 1
* 2 Player Left] K | 9 | Test
* 2 Player Right| L | 10| 1 Player Start
1 Player Up| M | 11| 2 Player Start
1 Player Down| N | 12] Coin Aux. Input
* 2 Player Up| P | 13| 1 Player Kick
* 2 Player Down| R | 14| * 2 Player Kick
+5V|S |151+5V
+5V|T |16]|+5V
GND| U | 17| GND
GND|V | 18| GND

* No connection in upright mode.
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MEMORY MAP

Game Microprocessor Memory Space

HEXA-
DECIMAL R/W DATA FUNCTION
ADDRESS D7 D6 D5 D4 D3 D2 D1 DO
0000-7FFF R|D D D D D D D D |Z8032K Program ROM
CO00-C7FF | RW|D D D D D D D D 2K Working RAM
C800-C8FF RW|D D D D D D D D | CustomChip
DOOO-D3FF | RWID D D D D D D D} 1K Video RAM
D800-DBFF | RW]{D D D D D D D D | Control RAM
EQO0 W I|D D D D D D D D | Background Color Select
EQOO R D | Coin 2
EOCO R D Coin 1
EO0O R D Test
EOQO R D 1 Player Start
EO0CO R D 2 Player Start
EOOO R D Coin Aux: Input
EOCO D D 1 Player Kick
ECOO R |D 2 Player Kick
E800 R D | 1 Player Left
EBOO0 R D 1 Player Right
E800 R D 2 Player Left
E800 R D 2 Player Right
E800 R D 1 Player Up
E800 R D 1 Player Down
E8CO R D 2 Player Up
E8CO R 2 Player Down
FO0O R|D D D D D D D D | Option Switch
F000 W D | NMI Preset
FOO1 W D | Character ROM Select 1
F002 w D | Character ROM Select 2
FOO3 w D | Color ROM Select 1
FO04 w D | Color ROM Select 2
FO05 W D | Horizontal Flip
FO06 W D | Vertical Flip
F800 WiID D D D D D D D {SoundOutput Port(SCMD)
F800 R Soft Reset
Sound Microprocessor Memory Space
0000-1FFF R|D D D D D D D D | 4K Sound Program ROM
2000-27FF RWiD D D D D D D D |2KSoundWorking RAM
3000 R|D D D D D D D D |linputPort From Game C.P.U. (SCMDRD)
3000 w D | SNMI Preset
5000 W (D D D D D D D D |Programmable Sound Generator
5001 W|D D D D D D D D | Programmable Sound Generator
6000 WiD D D D D D D D | Programmable Sound Generator
6001 W {D D D D D D D D |Programmable Sound Generator
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Program Memory
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Sound Memory
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Horizontal Sync Chain

Vertical Sync Chain
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Video Control RAM Address Multiplexers Video Control RAM
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Control Signals
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Descriptions of Signal Names for Fast Freddie PCB Schematic Diagrams

A12-A15

Game Microprocessor Address Lines 12-15 are generated by the
Game Microprocessor (A & B 11/12). These signals are the select
input signals for Game Microprocessor Address Decoders C11,
C12, D11, D13, and for ROM Decoder A13.

ABO-AB11

Game Microprocessor Buffered Address Bus is generated by
the Game Microprocessor (A & B 11/12), buffered by B13 and C13,
and applied to the Program Memory, Video Control RAM Address
Muitiplexers, and Video RAM Address Multiplexers. ABO-AB2 are
applied to D10. AB11 is applied to Game Microprocessor Address
Decoders C11, C12, and D11.

BGO0-BG7

Background Color Signals 0-7 are generated by Color ROM Ad-
dress Latch J9. These signals are multiplexed with the CRO-CRS,
COLOROM1, and COLOROM2 signals by Color ROM Address
Multiplexers J7 and J8.

BGSEL

Background Color Select is generated by Game Microprocessor
Address Decoder D11 and applied as the clock input signal to Col-
or ROM Address Latch J9.

BLANK

Composite Blanking Signal is generated by logic gate J6 of the
Horizontal Timing Chain and applied as the select input for Video
RAM Address Multiplexers K11, L11, M11. BLANK is also applied
to E8 to produce BLANKE.
BLUE

Blue Video Output Signal is generated by Color ROM H7, buf-
fered by Q3, and applied to the video display circuitry for further
amplification and processing.

CBITO-CBITS

Color Bits 0-5 are generated by logic gates within K6 and M7 of
the Video Summation Logic. They are then applied to the D input
pins of Color ROM Address Latch K8 to produce CRO-CR5.

CLK

6-MHz Clock Signal is generated at pin 3 of J-K flip-flop L2 of the
Crystal Clock circuit. CLK is used to clock the D-type flip-flops
within L4 of the Video Summation Logic.

CLK1

Clock 1 is generated by driver C5 of the Sound input circuit.
This signal is derived from Horizontal Timing Signal 1H and is
used to clock Programmable Sound Generators B1 and B3.

CLK2

Clock 2 is generated by driver C5 of the Sound Input circuit.
This signal is derived from Horizontal Timing Signal 2H and is the
phase 2 clock signal for Sound Microprocessor D4-D7.

coLp

Color Load is generated by J2 and applied as the clock input
signal for D8.

COLOROM1-COLOROM2

Color ROM Enables 1 and 2 are generated by Control Signal
Latch D10 and applied to Color ROM Address Multiplexer J7.
COLSEL

Color Select is taken from logic gate J6 of the Video Summation
Logic and applied through Color ROM Address Latch K8 to the
select input pins of Color ROM Address Multiplexers J7 and J8.

COMPSYNC

Composite Synchronization Signal is taken from logic gate M8
in the Vertical Timing Chain and applied to the video display cir-
cuitry for further processing.

CRO-CR5

Color Signals 0-5 are generated by Color ROM Address Latch
K8 from signals CBITO-CBIT5. CRO-CRS5 are applied to Color ROM
Address Multiplexers J7 and J8.

CRAM

Control RAM Enable is generated by Game Microprocessor Ad-
dress Decoder C12 and applied as the select input to Video Con-
trol RAM Address Multiplexers E13 and E14.
CRAMRD

Control RAM Read is generated by Game Microprocessor Ad-
dress Decoder C11 and applied through logic gate D9 as the read
enable for the Video Control RAM.

CRAMWR

Control RAM Write is generated by Game Microprocessor Ad-
dress Decoder D11 and applied as the write enable for the Video
Control RAM.

Ccsi-Cs3

Graphics ROM Chip-Select Enables 1-3 are generated from the
CSA and GPHROM1 signals by logic gates E7, F6, and J4 of the
Graphics ROM circuit.
CSA

Graphics ROM Chip-Select Address is generated by Graphics
ROM Address Multiplexer K13 and applied to logic gate E7 to
develop CS1-CS3.

CSTMRD

Custom RAM Read is generated by Game Microprocessor Ad-
dress Decoder C11 and applied as the read enable for Custom
RAM D16 and D17.

CSTMWR

Custom RAM Write is generated by Game Microprocessor Ad-
dress Decoder D11 and applied as the write enable for the Custom
RAM D15 and D17.

DO-D7

Game Microprocessor Data Bus is a bi-directional data bus be-
tween the Game Microprocessor and the Program Memory.



DB0-DB7

Game Microprocessor Buffered Data Bus is a buffered bi-
directional data bus between Game Microprocessor Data-Bus Buf-
fer B10 and C7 of the Sound Input circuit, Input Signal Buffers
B6-B9, buffer H11 of the Video Control RAM, buffer H10 of the
Video RAM, and Color ROM Address Latch J9. DBO is also applied
to Control Signal Latch D10.

DIPSW

Dip-Switch Read Enable is generated by Game Microprocessor
Address Decoder C11 and applied as the read enable for Input Buf-
fers B6 and B7.

GPHROM1-GPHROM2

Graphics ROM Enables 1 and 2 are generated by Control Signal
Latch D10. GPHROM1 is used to develop CS1-CS3. GPHROM2
enables Graphics ROM J14, J17, L14, L17, M14, and M17.

GREEN

Green Video Output Signal is generated by Color ROM H8, buf-
fered by Q2, and applied to the video display circuitry for further
amplification and processing.

HFLIP

Horizontal Flip is generated by Control Signal Latch D10 and ap-
plied to logic gate A9 of the Horizontal Timing Chain to produce
HFLIP1. HFLIP is also applied to Video Control RAM Address
Multiplexer F10.

HFLIP1-HFLIP2

Horizontal Change Signals 1 and 2. HFLIP1 is generated by
logic gate A9 of the Horizontal Timing Chain and buffered by E8 to
produce HFLIP1B. HFLIP2 is generated by Video Control RAM Ad-
dress Multiplexer F10 and buffered by E8 to produce HFLIP2B.

HFLIP1B-HFLIP2B

Buffered Horizontal Change Signals 1and 2 are generated by E8
from HFLIP1 and HFLIP2. HFLIP1B is applied to logic gates K9
and M9 in the Motion Object RAM circuit to develop the input
signals for Motion Object RAM L5-L10. HFLIP2B is applied to
logic gate F14 of the Graphics ROM circuit to develop the S1 input
signal for shift registers F15-F17 and H15-H17.

HPICO-HPIC7

Horizontal Pictures 0-7 are generated by Video Control RAM L12
from the HVECO-HVEC? signals. The HPICO-HPIC? signals are ap-
plied to Graphic ROM Address Multiplexers K13 and L13. HPIC7 is
applied through jumper J10 to logic gate D9 of the Motion Object
Vertical Position Adders circuit.

HVECO-HVEC?

Horizontal Vectors 0-7 are generated by F11 and F12 of the
Video Control RAM and used by L12 to produce HPICO-HPIC7.
HVECO-HVECY are also applied to H12 and H13 of the Motion Ob-
ject Vertical Position Adders, and to K10 and M10 of the Motion

ING-IN1
Input Buffer Enables 0 and 1 are generated by Game

Microprocessor Address Decoder C11 and applied to Input Buf-
fers B7-B9.

1/0 LATCH

input/Output Latch is generated by Game Microprocessor Ad-
dress Decoder D11 and applied as the enable input signal for Con-
trol Signal Latch D10.

LOADO-LOAD1

Horizontal Load Signals 0 and 1 are generated by J2 from the
Horizontal Timing Signals. LOADO is the load input signal for K10
and M10 of the Motion Object RAM. LOAD1 is gated with Horizon-
tal Timing Signal 256HB by H6 to develop the clear input signal for
K10 and M10 of the Motion Object RAM.

MATCH

Match is generated by Video RAM Address Multiplexer K11,
MATCH is applied to the Graphics ROM circuit where it is gated
with PLOAD by J6 to produce the SO input signal for shift registers
‘F15-F17 and H15-H17.

MLOAD

Motion Object Load is generated by J1 and applied as the clock
input signal to the D-type flip-flops within L12 of the Video Control
RAM.

MREQ

Game Microprocessor Memory Request is generated by the
Game Microprocessor (A & B 11/12) and applied to Game Micro-
processor Address Decoder D13.

NMION

Non-Maskable Interrupt On is generated by Control Signal
Latch D10 and applied to F5 to clear the non-maskable interrupt
latch for the Game Microprocessor.

PICO-PIC8

Picture Address Bits 0-8 are generated by Graphic ROM Ad-
dress Multiplexers K13, L13, and M13. The PICO-PIC8 signals are
applied to Graphics ROM J14, J16, J17, L14, L16, L17, M14, M16,
and M17.

PICBITO-PICBIT2

Picture Bits 0-2 are generated by multiplexer H14 of the Graph-
ics ROM circuit and applied to F14, M5, and M6 of the Video Sum-
mation Logic.

PLOAD

Picture Load is generated by logic gate J3 and applied as the
enable signal to E8. PLOAD is also applied to logic gate J6 of the
Graphics ROM circuit.

Object RAM. HVECO-HVEC? are applied to D8.
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Descriptions of Signal Names for Fast Freddie PCB Schematic Diagrams

RAMSEL

RAM Select is generated by Game Microprocessor Address
Decoder D13 and applied to Game Microprocessor Address De-
coders C11, C12, and D11.

RD
Game Microprocessor Read is generated by the Game Micro-
processor (A & B 11/12) and applied through driver C10 to Game

Microprocessor Address Decoder C11, Game Microprocessor
ROM Decoder A13, and to Data-Bus Buffer B10.

RDA
Game Microprocessor Read Enable is generated by logic gate

D12 of the Game Microprocessor Address Decoder circuit. RDA is
applied as the direction input signal for Data-Bus Buffer B10.

RED

Red Video Output Signal is generated by Color ROM HS, buf-
fered by Q4, and applied to the video display circuitry for further
amplification and processing.

RESET

Game Reset is generated by logic gates C8, E10, and F7 of the
Game Microprocessor circuit from the WDR signal and the RESET
switch. RESET is applied to the Game Microprocessor (A & B

11/12), Sound Microprocessor D4-D7, Programmable Sound
Generators B1 and B3, and Control Signal Latch D10.

RFSH

Game Microprocessor Refresh is generated by the Game
Microprocessor (A & B 11/12) and applied to Game Microprocessor
Address Decoder C12.

ROMO-ROM7

Program ROM Chip-Select Enables 0-7 are generated by Game
Microprocessor ROM Decoder A13 and applied to the Program
ROM.

ROMSEL

Program ROM Select is generated by Game Microprocessor Ad-
dress Decoder D13, gated by C9, and applied to Game Micropro-
cessor ROM Decoder A13.

SA12-SA13

Sound Microprocessor Address Lines 12 and 13 are generated
by Sound Microprocessor D4-D7 and applied to Sound Micropro-
cessor Address Decoders C3 and C4.

SABO-SAB11

Sound Microprocessor Buffered Address Bus is generated by
Sound Microprocessor D4-D7, buffered by E4 and E5, and applied
to the Sound Microprocessor Address Decoders and the Sound
Memory.

SCMD

Sound Command is generated by Game Microprocessor Ad-
dress Decoder D11 and applied as the clock input for the D-type
flip-flops within C7 of the Sound Input circuit.

(continued)

SCMDRD

Sound Command Read is generated by Sound Microprocessor
Address Decoder C4 to enable drivers C5 and C6 of the Sound in-
put circuit.

SDO-SD7

Sound Microprocessor Data Bus is a bi-directional data bus be-
tween the Sound Microprocessor and Sound Memory D2-D3,
E1-E3, F1-F3 and Sound Input buffers C5C6. SDO is applied to
Sound Microprocessor Address Decoder H3 to produce SNMI.

SDB0-SDB7

Sound Microprocessor Buffered Data Bus is a buffered bi-direc-
tional data bus between Sound Microprocessor Data-Bus Buffer
C2 and Programmable Sound Generators B1 and B3.

SGA1-SGA4

Programmable Sound Generator Control Lines 1-4 are
generated by the logic gates within A4 of the Sound
Microprocessor Address Decoder circuit and applied to Program-
mable Sound Generators B1 and B3.

SGON
Programmable Sound Generator Write Enable is generated by

logic gate B4 of the Sound Microprocessor Address Decoder cir-
cuit and applied to Sound Microprocessor Data-Bus Buffer C2.

SGW1-SGW3

Sound Generator Control Lines 1-3 are generated by Sound Mi-
croprocessor Address Decoder C3 and applied to logic gate B4 to
produce SGON. SGW2 and SGW3 are also applied to logic gate A4
to produce SGA1-SGA4.

SHFO0-SHF5

Pixel Bits 0-5 are generated by shift registers F15-F17 and
H15-H17 of the Graphics ROM circuit and applied to multiplexer
H14 to produce PICBITO-PICBIT2.

SMREQ

Sound Microprocessor Memory Request is generated by Sound
Microprocessor D4-D7 and applied to Sound Microprocessor Ad-
dress Decoders C3 and C4.

SNMI
Sound Microprocessor Non-Maskable Interrupt is generated by
H3 of the Sound Microprocessor Address Decoder circuit and ap-

plied to F4 to clear the nonmaskable interrupt latch for the Sound
Microprocessor.

SRAMCS

Sound RAM Chip Select is generated by logic gate B4 of the
Sound Microprocessor Address Decoder circuit and applied to
Sound Memory D2 and D3.

SRD
Sound Microprocessor Read is generated by Sound Micropro-

cessor D4-D7 and applied to Sound Microprocessor Address
Decoder C4.



SROMO-SROM1

Sound ROM Chip-Select Enables 0-1 are generated by Sound
Microprocessor Address Decoder C4 and applied as the select in-
put signals to Sound Memory E1-E3 and F1-F3.

SWR
Sound Microprocessor Write is generated by Sound Micropro-

cessor D4-D7 and applied to Sound Microprocessor Address
Decoder C3 and to Sound Memory D2-D3.

VBLANK

Vertical Blanking (active HIGH) is generated by F5 of the Game
Microprocessor circuit and applied to logic gate J6 of the Horizon-
tal Timing Chain to produce BLANK.

VBLANK

Vertical Blanking (active LOW) is generated by F5 of the Game
Microprocessor circuit and applied as the clock _input signal to
counter C8 of the Game Microprocessor circuit. VBLANK is also
applied as the clear input signal to C10 and to the D-type flip-flops
within J12 of the Motion Object Vertica! Position Adders circuit.

VFLIP

Vertical Flip is generated by Contro! Signal Latch D10 and ap-
plied through driver C10 to logic gates H5 and J5 of the Vertical
Timing Chain.

VPL

Vertical Position Load is generated by J2 and applied as the
clock input signal for the D-type flip-flops of J12 in the Motion Ob-
ject Vertical Position Adders circuit.

VRAM

Video RAM Enable is generated by Game Microprocessor Ad-
dress Decoder C12 and applied to logic gate B11.

VRAMO-VRAM7

Video RAM Output Data 0-7 is generated by Video RAM J10 and
J11 and applied to Graphics ROM Address Multiplexers K13, L13,
M13.

VRAMRD

Video RAM Read is generated by Game Microprocessor Ad-
dress Decoder C11 and gated with VRAMWR by C9 of the Video
RAM circuit to produce the read enable signal for H10 and K11.

VRAMWR

Video RAM Write is generated by Game Microprocessor Ad-
dress Decoder D11 and gated with VRAMRD by C9 of the Video
RAM circuit to produce the write enable signal for H10 and K11.
VRAMWR is also the write enable signal for Video RAM J10 and
Jn.

WAIT

Game Microprocessor Wait is generated by C10 and applied as
the wait input signal to the Game Microprocessor (A & B 11/12).
WDR

Watchdog Reset is generated by Game Microprocessor Ad-
dress Decoder C11 and applied to logic gate F7 of the Game Mi-
croprocessor circuit.
WEN

Write Enable is generated by C10 and applied to Game
Microprocessor Address Decoder D11.
WR

Game Microprocessor Write is generated by the Game
Microprocessor (A & B 11/12), buffered by logic gate C10, and ap-
plied to Game Microprocessor Address Decoder D11 and to Cus-
tom RAM D15-D17.
WRKRAM

Working RAM Enable is generated by logic gate C9 of the Game
Microprocessor Address Decoder circuit and applied to Custom
RAM F15-F17.

1H-256H, 1H, 256HB

Horizontal Timing Signals are generated by the Horizontal Tim-
ing Chain and used throughout the game circuitry.
8HAD-128HAD

Horizontal Address Signals are generated by the Horizontal
Timing Chain and applied to Video Control RAM Address Multi-
plexers £13, E14, F10, and to Video RAM Address Multiplexers L11
and M11.

6 MHZ, 6 MHZ

6-MHz Timing Signals are generated by the Crystal Clock circuit
and used throughout the game circuitry.
16V-128V

Vertical Timing Signals are generated by the Vertical Timing
Chain and applied to J3 and F5 of the Game Microprocessor cir-
cuit and to J4 and F4 of the Sound Microprocessor circuit.

1VAD-128VAD

Vertical Address Signals are generated by the Vertical Timing
Chain and applied to Motion Object Vertical Position Adders H12
and H13.
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S arates specified Electrohome 19-Inch Color Raster-Scan Video Display Schematic Diagram

Resistance: (£2) (K=KQ, M=+=MS2), 1/4 (W) carbon resistor

navne v.avne

Capacitance: 1 or higher— (pF), less than 1— (yF) Buug ancen Rep X101.XI03 ond XIOS VIDEQ AMP 2SC454C
working voltage -= 50 (V) i X102.Xi04 and XIO6 VIDEO AMP 25A673C X0l XI03 R,G.8 VIDEO OUTPUT l
ceramic capacitor 1' T r 25C2611 or 25CISI4V 332 e
Inductance: (H) . , XOI med e
Electrolytic Cap: Capacitance Value {y F)/working voltage (V), o } 52494 o
NP — non-polar (or bipolar) electrolytic cap. e »o R |
Refer to the parts list for additional component information.
X102
2 indicates test point connection ST Fow P
an

& indicates chassis ground unless otherwise specified e’ nios nos o
Hz indicates cycles per second -
For safety purposes (and continuing reliability) i -
&  replace all components marked with safety syrnbol with x301,X302,x308,x308 aox

identical type. ISYNC AMP

NOTE: FR — fusible resistor (—gs4— F50454C or aaciees ol Tom L
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Parts identification on circuit boards: L)

e.g. SU1126A (R107 = R1107) L

SU3030A (R113 = R3113) I
. - s
oA TIVE v, $YNC [T xs03 weam umiver_2sasrs
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303 Gl
X304 L b4
X901 POWER DRIVE 2SC2688 e oR* 'fi‘g’,'..
X 902 ERROR AMP  2SC1890 | . -
Yos, .
wio 1
.- s E T

x04
25C11064, 25C1454 /II/IF
POWER REGULATOR o:
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- = B oo lxm - clal characteristics Important to safety and
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GENERAL NOTES:
1 RENSTAMCE VALUET W OIS 174 WATT, $% ONLESS
OTHERMSE UOTED. K+1,000 , Me 1,000,000

. CAPACITANCE YALUL OF 1 0W LESS (R MKROFARADS,
AMOVE ( iM PICOFARADS UNLESS CTHERMIBE NOTEO.

3. K 3600 AND O8O0 AL NOT ON HNRLE
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