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Description
Page Summaries
Power Supplies

Page 2:

Direct Switch Inputs
0-15
Stern Switch Matrix 
  Column Inputs [8-15]

Page 4:

Switch Matrix
Burst Switch Inputs
Burst Switch Outputs

Page 5:

USB
Direct Output Drivers
Muxed Output Drivers
FPGA - Miscellaneous
FPGA Power

Switch Reference

Board Power

Solid
Tantalum
(LDO spec)

3.3V LDO

WPC, WPC-95 J210
Switches use 12V

Stern Whitestar CN2
Stern S.A.M. J11
Switches use 5V

Only 1 of these 3 connectors
should be used to power the board!

PC Style Power Connector
Switches use 12V

5V

5V

Key

Stern switch power is generated by an LDO from 
Stern 12V so that it can be wired directly to 
WPC 12V.  Stern 5V couldn't be used directly 
because wiring Stern 5V to WPC 12V would short 
WPC 5V and 12V.  The LDO must have 
reverse polarity protection to keep WPC 12V from
damaging it.  Use a 1A LDO.

NC -12V

Use the 10nF cap if using an ADP1712-Fixed.
Use a 0 Ohm if using an NCP585.

1.2V LDO

P-ROC

This board is designed to control the real-time signals on a
pinball machine.  An FPGA handles the logic functions and
communicates with a host over USB.  Major circuits include:
- Direct Switch Inputs
- Switch Matrix
- Burst Switch Drivers/Inputs
- Direct Output Drivers
- Multiplexed Output Drivers

This board is compatible with WPC, WPC-95, 
Stern Whitestar, and Stern S.A.M. systems and 
acts as a replacement for the CPU board in those systems.

Page 3:

Direct Switch Inputs
16-31

3.3V is used for everything except
the FPGA core, switch comparison
reference, and optionally the 
output driver buffers.  LDO should
provide 3A minimum.  The output tab
should solder to the board and use the 
board as a heatsink.  See datasheet.

1.2V is used only for the FPGA core.  300mA should be
more than enough current.

The switch comparison reference can be changed by
resistors.  Stern systems use a 2.5V reference.  WPC 
boards use 5V, but 6V should work fine as well.

5V LDO for Stern SW_PWR

WPC_12V for SW_PWR

Pinball - Remote Operations Controller

Designed by Gerry Stellenberg

Revision 3.0

Key
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To Flipper EOS Switches

Key

Key

To Flipper Button Switches

To Direct Switches

Key

Key

Stern S.A.M. J12
Switch Column inputs 8-15 Key

WPC Fliptronic II J905

WPC Fliptronic II J906

WPC, WPC-95 J205

Stern Whitestar CN6
Stern S.A.M. J2

Key

NC

Direct Switch
Inputs 0-15

Intrasheet

Intrasheet

Decoupling for LM339s

Decoupling for LM339s
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Stern S.A.M. J3

To Direct Switches

Key

Stern S.A.M. J13

To Direct Switches

Key

Direct Switch
Inputs 16-31
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Switch Matrix

Burst Switch
Connections

To Switch Matrix Columns

To Switch Matrix Columns,
Rows, and Direct Switches

Stern Whitestar CN7
Stern S.A.M. J6
Note - Stern calls these columns

WPC-95 J208
WPC J208 (only use pins 1-9)

WPC, WPC-95 J209

WPC-95 J212
WPC J212 (only use pins 1-8)

WPC, WPC-95 J207

WPC, WPC-95 J206

Stern Whitestar CN5
Stern S.A.M. J1
Note - Stern calls these Rows

Key

Decoupling for LM339s

To page 5 for WPC Driver Board
connections

To page 5 for WPC Driver Board
connections
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Driver Buffer Power Selection
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To Driver Board

To Driver Board
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Key

Key

These signals are connected
to the FPGA config mode pins.
Pull low for master serial mode.

WPC, WPC-95 J211

WPC, WPC-95 J202
Though not needed for WPC-95

Pullups not required, but
recommended by Xilinx

M[2:0] pins are pulled to 0
for Master Serial Mode
on signals D_DRIVER[15:13]
The pins are used as drivers
after configuration is complete.

TBD

Decoupling For Xilinx PROMDecoupling For FPGA - 3.3VDecoupling For FPGA - 1.2V

Custom Connections

Custom Connections

Leave clock pins unconnected
to use internal clock

Decoupling For FT245RL

Switches or ID's
Remove low side resistor
to drive high

Note - FPGA has no global reset input.
When configured, everything
is in its reset state.

Pull-up in FPGA

Pull-down in FPGA

Intrasheet

Intrasheet
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WPC, WPC-95 DMD Controller J603
Stern Whitestar Display Board J2
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Off = High

Stern Whitestar CN1
Stern S.A.M. J9
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To Stern Driver Board

These resistors protect the 3.3V FPGA inputs
from the 5V 74HCT245 buffer during reads.

Used as rev 1 board ID
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