GottFA80_PLuS

Gottlieb System80 MPU based on FPGA
With integrated soundboard

Software Version 5.11 / 6.11

user manual

ralf@lisy.dev

v1.01 20.01.2026

1



Table of contents

B [ o Yo [¥ T A T PO SOPPRU PR 3
2. QUICKSTAIT ettt ettt b e et b et b e bbb b e b b e b e bt a e R e bt e b e b s b e bt e b e bt sh e e bt e be e b e sbee bt earenreene 4
R 1o 1o KNV T T oY= PP OPPPR 5
[0 15 =] | =) o] o PP TP T PP P TR PTPRPPIPRPPRPON 6
R D11« IV o IRY=T A [T~ £ PP OPPP 6
Lo I A B 1o T O SR - - ' [ I Y =Y [Tt USRS 6

I Y T TP P U TPPOTOVRTTPPRRIOt 6
oI Y b 11 o 1 A o Y=Y o - Y AR 6
I Y A b 1o Y A [ o1l 01V - o o [ PPPRE 6
5.2.3. 52-Dip3 -> SIam CONTACT OPBN...uiiiiiiiie ittt e e e bte e e e ebae e e e rae e e e eareeas 6
5.2.4. S2-Dip4 -> slam coNtact ClOSEU.....cccuiiiiiiiiee e 6

I T Yo 1W e o To Y- 1o I oY o 4 o F3 USRS 6

(SRR Yo 1 H=Te YoYU oo | o To T= o FOR RSP STUTRPR P 7
(SR Y Yo W] o | o T T=Tglo IoY o] 4 o L3 7
6.2, TESE SWITCR .ttt st e st e st e e s bt e e s bt e e sab e e s abeesbeeesabeeenne 7
LR Do o YT o Y 1 o R SPSP 7
6.3.1. speechfiles 0N the SD CArd ......c.uuiiieiiii i e e e areeas 7

(SR V] o] o Yo =Te Mo 10 a o | oToT-1 e K3 8
B.4. 1. IMADS ettt b e h et sttt et e be e bt e bt e ehe e sat e et e e be e beesheesareeas 8
B.4.2. IMA2LE .ttt ettt h e h e s a ettt b e bt e bt e e he e eae e e bt et e e nbeenreesheesaneeas 8
5.4.3. IMAB0T ...ttt et st st n e bt b s e et e e e r e e s reesaeesane e 9
B.4.4. IMAAOD ...ttt sttt sttt ae e e aa e e e r e e s reesaeesane e 9

A <o To ] Y =Te [ 1=] o Tl R USRS RPPPRRR 10
% T o] o - LY ST R 1o Y S USEPR Ot 10
7.2.Phase 2: SD CArd rEaU.....cccccuviieeeiiiie ettt e e ae e e et e e e st e e e e et ae e e sabaee e enbreeeenraeas 10
7.3. Phase 3: Program EXECULION......ccuiii et e ettt e eeree e e tre e e e site e e e setee e esabeeeeesbaeeessraeeeanntaeeeennrenas 10

8. SEIUCTUIE OF SD CaIT. ..ttt ettt ettt s b et h et sb e e b e e bt e st e s bt eab e e b e e ae e saeea b e e bt e st e abeem s e b e e abesbeembenbeeneesmeensenbeeneennean 11
8.1. rom file structure for GOTEFASO PIUS ......cccecuviiieeeie ettt ctee e et e e eabae e e e 11
A == Y0 Y=Y <1 [Tt o ISP 11

S TR € [0 o] L= RSP 12
8.3.1. Black Hole (With SPEECI) .....coeiieeee ettt ettt e re e s ba e e earee s 12

S T @ = =T T PSP P ST URTOPPTI 12
300 70 TR = o 18 [ a1 VA o 18 0} = N 12
8.314. B GFlS..uuieieeeeeeee e e st e s nes 12
APPENdiX A @XAMPIE ,GAMEIIST ... ..ttt sttt h et e s bt et e bt et e sb e et e e be e b e sb e et e ehe e b e she et e ehe e teeaeebenas 13

2



Important remark

By using GottFA80 PLuS it is possible to damage your pinball machine. As this is
a private project with NO commercial interest the author accepts no liability for
any damage that may arise by using GottFA80 PLuS!

1. Introduction

o GottFA80_PLuS is a 100% hobby project. This makes the solution cheap, depending on where
you buy your components it is possible to create your Gottlieb replacement MPU for less
than 50¢€.

What do you need?

e Basic soldering skills

e Possibility to read/write micro SD cards

e A PCwith an USB port in order to be able to program the FPGA
e Gottlieb rom images (not included due to Copyright limitation)
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game manual)

b System80/A/B
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2. Quickstart

Download latest versions of the SD card Image and the FPGA program from lisy.dev
Write the image to a SD card

Add Gottlieb roms

Program the FPGA

Configure switch ‘game select’ according to your pinball

Replace your original System80 MPU with GottFA80

Switch the Game ON

Enjoy

O NV A WN R

For all my 'FA" boards you will find a user manual on the 'product page'. However all these
boards have in common that you need to:

1. select a SD card which works with my 'FA' boards

2. put the image to the SD card

3. buy or build an USB Blaster

4. program the FPGA

Just follow the above links for more information.

Information about my different DI'Y FPGA boards you can find here.



https://lisy.dev/sd-cards-types-for-fpga-boards.html
https://lisy.dev/put-the-image-to-the-sd-card.html
https://lisy.dev/usb_blaster.html
https://lisy.dev/fpga_programing.html
https://lisy.dev/fpga-dev-boards.html

3. Board wiring

GottFA80 comes with the same connectors as the original Gottlieb CPU, so replacing is straight
forward. Note that for System80B A1J3 will be left unconnected.

Gottlieb System 80 & 80A

A3J4

A3J3

A3J2

nuu!;é\ »

A3J5 A3J6

Gottlieb System 80B
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4. Installation
GottFA80 boards have the same connectors and same mounting holes as the original Gottlieb
System80 MPUs, so replacing of the board can be done in seconds.

5. Dip Switch Settings

5.1. S1 Dips 1...6 : game select
Here you can select what game GottFA80 should run. This depends on the roms placed on the SD
card. See chapter 9 for an explanation of the structure of the SD card content.

5.2.52

5.2.1. S2-Dip1 -> Freeplay
With set to ,ON‘ GottFa will enable ‘Freeplay’. By ‘press and hold’ the credit button for more than
two seconds a coin insert for the left coin chute is simulated.

5.2.2. S2-Dip2 -> init nvram
With set to ,ON’ GottFa will initialize the nvram ram during boot for the selected game to zero. This is
useful if you want to reset ALL ram content. (recommended for the first start of the game)

5.2.3. S2-Dip3 -> slam contact open
With set to ,ON‘ the slam will be simulated as ‘open’ (needed for late 80B games)

5.2.4. S2-Dip4 -> slam contact closed
Most System80 games need the Slam contact to be closed and will not boot in case the slam contact
is open. With set to ,ON’ the slam will be simulated as ‘closed’ independent of the real status.

5.3. S3 ‘soundboard options’
See chapter ‘integrated soundboard’



6. integrated soundboard

GottFA80_PLuS comes with an integrated soundboard which can emulate all Gottlieb 80/80A and
‘early’ 80B soundboards.

6.1. S3 ‘soundboard options’

Soundboard options can be configured with S3 and do vary from game to game. For specific settings
have a look into the appropriate Gottlieb manual. In general Dips 1&2 of the S3 dip switch bank are
used for Dips1&2 of MA55 and MA490 soundboards. While dips 1..4 do correspondent to dips 2..5 of
MA215 and MA309 soundboards.

6.2. Test switch
By pressing the ‘Test switch’ the integrated soundcard will play sound #3 ( ‘Tilt tilt tilt’ via Mini Player
with speech soundcard, ‘oohhhhh’ sound with others)

6.3. DFPlayer Mini
Gosof80 use a small device (‘DFPlayer’ Mini) for the speeches used by some games. The speeches are
stored on a standard micro SD card in the Mini player.

You only need the DFPlayer Mini if you want to emulate a Gottlieb soundboard which is capable of
producing speech ( Votrax chip). Gottlieb games with speech are: Mars - Volcano - Black Hole -
Devil's Dare - Rocky - Striker - Q*Bert's Quest — Caveman

6.3.1. speechfiles on the SD card
| do provide a ZIP file containing all speeches on my website. Just extract the ZIP archive and write it
on a micro SD card. The structure should look like this:

- * VOLUME (F)

e Marme

10

12

14

14_old

18

25

63

&4

System Volume Information

=] games.txt

Speech
10 - Mars

12 - Volcano
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14 - Black Hole

18 - Devils Dare

20 - Rocky

23 - Striker

25 - Q*Bert's Quest
63 - Caveman

64 - Test (numbers as wav)

6.4. supported soundboards

6.4.1. MA55

Panthera - Spiderman - Circus -
CounterForce - StarRace -James Bond -
Time Line - Force Il - Pink Panther - Eclipse

"export" versions of Volcano - Black Hole -
Devil's Dare

6.4.2. MA216

Mars - VVolcano - Black Hole - Devil's Dare
- Rocky -

Striker - Q*Bert's Quest - Caveman




6.4.3. MA309

Haunted House - Spirit - Punk! - Krull -
Goin'Nuts - Super Orbit - Amazon Hunt -
Royal Flush Deluxe

6.4.4. MA490




7. boot sequence

7.1. phase 1: init
Immediately after switching on the pinball with GottFA80 inserted you will see the following output
on the display of your pinball machine

Player 1: version of the FPGA program running
Player 2: value of selected game on S1
Player 3: lisy.dev unique identifier for FPGA based MPUs

Player 4: version of image on inserted SD card (not implemented yet)

7.2. phase 2: SD card read
GottFA8O tries to read the SD card content, if this fails the red LED ‘SD card errror’ will go ON. On
success the current version of the SD card image is shown at display 4.

7.3. phase 3: program execution
The code indicated by the Dip switch ‘game select’ is red from the SD card and executed. If the code
runs ( regular interrupts are seen) the yellow ‘ON’ LED will go ON.

10



8. structure of SD card

Due to limitations of the SD card read routine in the FPGA (it does read fix sector numbers instead of
looking for filenames) it is necessary to use my SD-card image ( 128 Mbyte). You can write the image
to a SD-card of your choice, any size equal or bigger than 128 Mbyte will work.

Note: ‘Sandisk’ SD cards can not be used with GottFA!

8.1. rom file structure for GottFA80 plus

Each rom file has a size of 16Kbyte and must have the ‘game rom’ within the first 4 Kbyte, the
soundcard rom in the second 4 Kbyt and the ‘System rom’ in the last 8 Kbyte. All Gottlieb Games
have a 8Kbyte system rom while the size of the game roms depends on the game. Early Gottlieb
games ( Panthera, Spiderman, Circus, Counterforce and Star Race) will come with a game rom of only
1Kbyte. Games as James Bond and later will come with a 2Kbyte game rom. Late System80B (
Excalibur, Bad Girls, Big House, Hot Shots Bone Buster and Night Moves ) come with a 4Kbyte game
rom. Soundcard roms differ from the used soundcard ( MA216, MASS5, ...)

For each game GottFA read a 16Kbyte block from the SD card, so you need to fill the gaps depending
on the game you are using.

8.2. game selection

The game selection aims to choose the proper project “image" for running the game. The “image”
here means the combination of game ROM + soundcard rom + system ROM. Depending on the fact
you wanna build a multi-system game SD card or not, there are two case:

1) Your SD card is intended to run a single pinball game. In that case, you just need to “merged”
this game ROM and system ROM in a single image file (see examples below) and put it on the
SD card. Because you have only a single image, the proper configuration for game select DIP
switch is all switches set to ‘0’ (OFF).

2) You have several game + system ROM mostly because the same SD card is used in several
pinballs or you have a set of game + system roms for all the pinballs supported by this board.
In that case, you also have to create several “merged” image files containing game + system
ROM and to copy them on the SD card (see examples below). The copy order will determined
the game selection index.

Ex, you have the game+system ROM for Black Hole, Raven and Bad Girls:

You copy on the SD card first Black Hole image, then Raven image then Bad Girls. The proper
game select DIP configuration is O for select Black Home game, 1 for Raven game, 2 for Bad
Girls and so on. To determine the All the decimal value is encoded in binary here, so:

0 -> switches 1 to 6 to 0 (OFF)
1 ->switch. 1to1(ON)and 2 to6to0 (OFF)

2 ->switch. 1to 0 (OFF)and 2to 1 (ON)and 3 to 6 to 0 (OFF)

11



8.3. examples

8.3.1. Black Hole (with speech)

Gottlieb Black Hole has a 2Kbyte game.rom (668-4.cpu), two systems roms 4Kbyte each ( U2_80.bin
& U3_80.bin) and two soundcard roms 2 Kbyte each (668-s1.snd & 668-s2.snd) To create a rom file
for GottFa (GottFA80 BH.img) you can use the following command on a windows system:

copy /b 668-4.cpu + 2K + 668-s1.snd + 668-s2.snd + u2_80.bin + u2_80.bin GottFA80_BH.img

8.3.2. Q-Bert

Gottlieb Q-Bert has a 2Kbyte game.rom (677.cpu), two systems roms 4Kbyte each ( U2_80a.bin &
U3_80a.bin) and two soundcard roms 2 Kbyte each (677-s1.snd & 677-s2.snd) To create a rom file for
GottFa (GottFA80_QB.img) you can use the following command on a windows system:

copy /b 677.cpu + 2K + 677-sl.snd + 677-s2.snd + u2_80a.bin + u2_80a.bin GottFA80_QB.img

8.3.3. Bounty Hunter

Gottlieb Bounty Hunter ( System80B) has only one 8Kbyte game.rom (bountyh.cpu) and a 2Kbyte
soundcard rom (694-s.snd ). To create a rom file for GottFa (GottFA80_Bounty.img) you can use the
following command on a windows system:

copy /b 2K + 2K + 694-s.snd + 2K + bountyh.cpu GottFA80_Bounty.img

8.3.4. Bad Girls

Gottlieb Raven ( System80B) has a 4Kbyte game.rom (prom2.cpu) and a 8Kbyte system.rom
(prom1.cpu). The soundcard rom is not included here as GottFA80+ do not support (yet) 80B
soundcards. To create a rom file for GottFa (GottFA80_BadGirls.img) you can use the following
command on a windows system:

Copy /b prom2.cpu + 4K + prom1.cpu GottFA80_BadGirls.img

12



Appendix A example ,Gamelist’

No

game select
s1 [s2 [s3[s4[ss5 [s6

Game

off off off off off off

o1l off off off off off

| off (Y off off off off

s M1l off off off off

off off felill off off off

o1l Off Felall off off off
off Ke]allelall off off off

on on on KelilKelilMe}ii
off off off EeJall off off

O[N] |WIN]|FL]|O

o)l off off EelaW off off

[y
o

off Ke]all off Eelill off off

11
12

o] Mo 1al Off Welill off off

13
14
IB3 on on on on
16 | off off off off

on on Kiildii
on on on

off off
off K]l Jilelsl off off
off off

o]l off

17 Eelil off off off FeJal off

18 | off Felill off off Ke]al off

19 Kelale 11l off off K]l off

o]l off

20 off
on on [Kelii

21
22 | off Ke]aleIsl oOff
bEY on on on Kifl on Kelii

24| off off off FJilel1l off

o]l off

on Kdii

5 Felill off off Fe]ilMel1l off

2
26 on on Kddii

b¥a on on [Kdlifl on on Kii

28 on on on Kii
on on on on Kii

29

E[o)lNelill on on on on Kdii

EY¥ on on on on on Kdii

32| off off off off off feli
o EEE]
34| off Kelgl on
35 Kelglely! on

36| off off Felall off off Feldl
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Panthera

Spiderman

Circus

Counterforce

Star Race

James Bond Timed Play
James Bond 3/5-Ball
Time Line

Force Il

Pink Panther

Mars - God of War Speech
Mars - God of War Soundonly
Volcano speech rev4
Volcano Soundonly
Black Hole

Black Hole Soundonly
Haunted House
Eclipse

Devils DareSpeech
Devils Dare Soundonly
Rocky

Spirit

Punk

Striker

Krull

Q*Bert's Quest

Super Orbit

Royal Flush Deluxe
Goin' Nuts

Amazon Hunt

Rack 'Em Up
Ready...Aim...Fire!
Jacks To Open
Touchdown

Alien Star

The Games

El Dorado City of Gold




37 K1l off KeIall off off KelaW Ice Fever

38 | off UMY off_off [l caveman

B} on on on o4l Caveman flipprojects

40 | off off off Eelstll off NsiMl Bounty Hunter

s

41 Elall off off Jell off Jelal Chicago Cubs Triple Play

42 on o]y il Tag Team

2 on on on [oIs8 Rock

44 | off off FJilel1l off KeIsl Raven

45 Elil off Eelsilely! on Rock Encore
46 | off EEIiENeIN off Neal Hollywood Heat
Yl on on on on [ejill on [NERN

48 | off off off off EilMil Gold Wings

49 Wil off off off FJilKeIal Monte Carlo

50 [ off Eelall off off ElaMElaW Spring Break

51 EJilelsl off off FeltlMelal Arcna

53 off Elyleil Diamond Lady
54 TX Sector
LY on on on Robo War

Excalibur

57 Elill off off el Bad Girls

58 on o]y Big House

Bl on on on Hot Shots

60 on on Bone Busters Inc.

14

61 ely on on Night Moves
(PAKJill on on on Amazon Hunt Il

€3 on on on on

notused4




