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FAQ Overview

======================================= 

The purpose of this FAQ is to answer questions regarding Game Plan, inc. 

pinball machines manufactured between 1979-1985. It is still in its infant

 stages and is being added to weekly. If you would like to contribute to 

this FAQ, email gameplan@tampabay.rr.com. 

Sources are noted and credit is given to author when available.

Blank sections of this FAQ are still being worked on. 

Section A, Game Plan, Inc.

======================================= 

1. Who is Game Plan?

2. How many machines did they produce?

3. Why did they go out-of-business?

4. What other coin-op machines did they make?

5. Who started Game Plan?

6. Who designed the pinball machines?

7. What Games were produced?

Refer to website link: http://home.tampabay.rr.com/gameplan for a compete listing.

Section B, The Pinball Machines 

======================================= 

MPU Board - Main Processing Unit

=======================================  

This excerpt by Jeremy Fleitz

Email: jaflei01@starbase.spd.louisville.edu 

This is the heart of any pinball machine; the MPU board. Game Plan's MPU board

uses a Z80 microprocessor, an 8-bit 2 mhz processor that controls the "outside 

world" via an 8255 Programmable Peripheral Interface. The board also contains a 

Red LED that is used for troubleshooting. Once powered up, the LED should flash

seven times and turn off. This means that the MPU powered up correctly and the 

Z80 has correctly synchronized. 

If the Red LED did not flash at all, check the reset on the Z80 and the Z80-CTC.

These are both the same and can be checked with a voltmeter at TP4. The 

Oscillation at this TP is created by the Flip Flop located at IC2(pretty sure). 

This oscillation drives the resets of each of the Z80 and the Z80 CTCs until 

they synchronize with the fourth clock enable on the displays (actually from

the PPI). Once established, the LED starts to flash, as the Z80 and the Z80 CTC

establish a good synch with the rest of the system. Once this happens the reset

should go high and stay high. TP3 should be the reverse. It should Oscillate,

and then go low and stay low. This all should happen within three seconds tops.

If this is not, then check the following:

Check your ROM chips (if you have an EPROM burner, you might check them with

this or you can check to see if they are hot. If they are, replace. A good 

source on where to find them is Two Bit Amusements in Texas).

Check the +5 volts again. This is normally the problem and now you have a 

Power Supply Problem instead of an MPU problem.

Check and/or replace the Z80 CTC. After hours of frustration, this is what

was wrong with mine. 

Check your oscillation circuit. Should have a BandWidth of approximately .2 ms 

(5 hz).

Check and/or replace the 6810 Ram Chip. When this goes bad, the chip gets hot. 

It is somewhat static sensitive so be carefull. The 6810 can be purchased for

$0.99 each from JAMECO Electronics. 

This should help you on where to get started. If the Red LED is coming on 

correctly and nothing is happening, then you probably have a problem on the 

other side of the board (other side being the left hand side of the 8255 if

the Z80 is on the right). Especially check the 74154 chip. This 

chip is mainly responsible for the Clocks for the switches on the Game

Board. If your switches aren't working, here is your problem. Also check the

pins on each socketed IC. These sometimes become tarnished dn can be cleaned 

with an eraser. Check all of the diodes and your switch settings for the MPU2.

On the Attila the Hun machine, the seventh digit diplay is controlled by a 

switch setting.

-----------------------------------------------------------

This excerpt by Corey Stup

Email: cstup@pobox.com

Taken from MPU-1 documentation.  MPU-2 is almost exactly the same,

so troubleshooting should be similar.

After power-up, the MPU diagnostic LED should flash 7 times to indicate that

all self tests have passed.   If the board does not flash 7 times, use this

flowchart to help determine which section the MPU is having trouble with.

# of flashes - jump to procedure

none - section A [power up and CTC1]

1    - section B [CTC2]

2    - section C [CMOS RAM]

3    - section D [NMOS RAM]

4    - section E [I/O]

5    - section F [ROM]

6    - section G [output]

7    - all tests check OK

Section A - [power up and CTC1]

a) +5 incorrect

        Measure +5V (+-.25V) at TP1 of the MPU board.  Correct if needed.

b) +24VDC incorrect

        Measure +24VDC (+-6V) at J1-3 of the MPU board.   Correct if needed.

c) Reset incorrect

        1.  Check for positive reset pulse at pin 35 of U17 (8255).

        If incorrect, and negative reset pulse is present at TP4, replace QC.

        If no negative reset pulse is present at TP4, trace back through

        QD, QA, QB, U5 and U3 for defect.

        2.  Check for negative reset pulse at pin 17 of U10 (CTC) and pin 26

        of U11(CPU). If one or both are incorrect and a negative reset pulse

        is present at TP4, look for open or shorted foil run.  If both are

        incorrect and no negative reset pulse is present at TP4, trace back

        through QD, QA, QB, U5 and U3 for defect.

d) Oscillator incorrect

        Check TP5 for a square wave with a period of about 400ns.  If

incorrect trace

        back through U3 to the crystal.

e) LED circuit defective

        Check for positive pulse at base of QE.   If present, replace QE.  If

        operation still incorrect, replace LED.

f) U10, U11, U17, U6, U7, U12, U4, U3, or U9 defective.

        Replace one at a time with known good parts until fault is cleared.

Section B - [CTC2]

a) CTC zero cross over input incorrect

        Check pin 21 of U10 (CTC) for positive zero cross over pulse.

        If incorrect trace back through U3 and U2.

b) U10 (CTC) defective

        Replace U10 (CTC) with known good IC.

c) U3 defective

        Replace U3 with known good IC.

d) U11, U6, U7, U12, U13 or U17 defective

        Replace one at a time with known good parts until fault is cleared.

Section C - [CMOS RAM]

a) CMOS RAM defective

        Replace U6 and U7, one at a time.

b) CMOS gate defective

        Replace U9.

Section D - [NMOS RAM]

a) NMOS RAM defective

        Replace U8 (6810)

b) NMOS RAM chip select defective

        Replace U5 and U24, one at a time with known good parts.

Section E - [I/O]

a) I/O defective

        Replace U17 (8255)

b) I/O chip select gate defective

        Replace U4

Section F - [ROM]

a) ROM defective

        Replace U12 and U13, one at a time.

Section G - [Output]

a) U14, U16, U21, U15, U19, U22, U18 or U23 defective.

        Replace one at a time with known good parts.

IC's on the MPU-1 board:

U1-74LS123

U2-LM339

U3-74LS04

U4-74LS00

U5-74LS32

U6-CMOS RAM HM6551-9 (can be converted to a 5101)

U7-CMOS RAM HM6551-9 (can be converted to a 5101)

U8-6810 RAM

U9-74C32 (CMOS TTL)

U10-Z80 CTC

U11-Z80 CPU

U12-ROM 1

U13-ROM 2

U14-74154

U15-7417

U16-74LS138

U17-8255 PIO

U18-LM339

U19-74LS00

U20-74LS379

U21-74LS379

U22-7416

U23-LM339

-----------------------------------------------------------

Part U6 & U7, 6551-9 Chip Conversion to 5101 CMOS

-----------------------------------------------------------

This allows you to use a 5101 instead of a 6551-9 CMOS chip. 

The 6551-9 is almost impossible to purchase, but the 5101 is readily

 available at Jameco Electronics.

The 9551 is a VERY similar cousin to the 5101 CMOS static RAM.  Both are

256x4 bit.  Only difference?   The second chip select line (CS2, pin 17)

is active low on the 9551, and active high on the 5101.   The fix to use

the 5101 is to cut the trace on the top of the board, coming from U5 (a

74LS32), pin 8.   Jumper the U5 side of your cut to an unused inverter

gate input (7404), and then send the output of that inverter gate back

to the other side of your cut.   I used the pins 11 (input) and 10

(output) of IC24.   Thats a spare inverter that was nearby.   This will

invert the CS2 line, which is what you are looking for.

Conversion concieved by John Robertson.

John's Jukes

www.flippers.com

jrr@flippers.com

SDU Board - Solenoid Driver Unit

=======================================  

This excerpt by Jeremy Fleitz

Email: jaflei01@starbase.spd.louisville.edu 

The SDU board, or Solenoid Driver Unit board, is a very simple design consisting

of a 74154, a 4 to 16 line decoder/demultiplexer, and a transistor pair for each

Solenoid. The Relay(s) on the board are used to control the Flippers. Each 

transistor on the board is NPN and can be replaced with a Gen. Purpose 

Transistor as long as it is a TO-220 style casing and it can handle a lot of 

current. Each transistor is grounding the Solenoid. An easy way to determine if

your problem resides on the SDU board or not is to ground a wire and take the 

other end an connect it to the J2 connector (don't unplug this connector, just 

touch the inside contact with the wire. BE CAREFULL!). If the solenoid reacts,

then the problem is on the SDU board. If not, then your problem is either 

wiring or even the solenoid OR the Diode that couples the Solenoid. If the 

problem is on the board, do the following:

Check the transistor pair, once again they are NPN and you should be able to 

measure these with a diode tester when you unplug the board (take it out of

circuit). Replace any bad.

Check/Replace the 74154 (4 to 16 line decoder/demultiplexer). A very cool device

you can make is a BCD generator and connect this to K2 (first unplug this from

the MPU2 harness). This should let the Solenioids go off in series). This can

also be used to check the SDU if the MPU2 s bad as well, and you want to 

fix this as well. If not all are going off AND each transistor pair is good,

replace the 74154.

LDU Board - Lamp Driver Unit

=======================================  

This excerpt by Jeremy Fleitz

Email: jaflei01@starbase.spd.louisville.edu 

The LDU board uses the same concept that the SDU board uses EXCEPT it uses the

45154 instead of the 74154. The 45154 puts out an inverted input, and this 

drives the SCR (Silicon Controlled Rectifier) for each lamp. There are at least

three 45154s on the LDU board. Each has a seperate clock, which is controlled 

by the MPU2. Follow the same procedure as the SDU board, except you can take 

a couple shortcuts. If you notice that a lot of the lamps are not working 

(16 or less), you probably have a bad 45154 or the Enable wire for that 45154

is bad. Check and Replace. The SCRs will get hot, so you can't judge if they 

are bad that way, however, you could use a diode tester for each. Since these

are located by the board pretty close, it may be wise to check the wiring to

the lamps from the LDU board before doing this. Simply connect a lead to the

6.3vac terminal on the Power Supply and connect it to the appropriate connector.

This should tell you if it is the LDU or not. If it is the LDU, go ahead and

replace the SCR. They are pretty cheap and can be bought from DigiKey or 

Mouser.

SDU Board - Sound

=======================================  

This excerpt by Jeremy Fleitz

Email: jaflei01@starbase.spd.louisville.edu 

GamePlan pinball machines have many different types of Sound Boards. The pre 

1980 machines were actually hard-wired sounds (like the Sharp Shooter machine),

whereas the aft 1980 machines have an actuall Z80 Processor w/EPROM. The LED on

this board simply comes on when the Power is on. There is not to much you can 

do as far as troubleshooting this board except for using common sense.

FLIPPER COIL REPLACMENTS

I directed Piero Cavina to the gameplan_solenoids.pdf DOC on this website so that he could come up with a replacment coil for his Sta Trip. 

He said this: 

“I have replaced the burned flipper coil in my Star Trip with a common Bally AQ 25-500 coil. It works surprisingly well, just like the original coil!!”


