Bally EVO Hybrid Reel Control Unit

AS-03356-0520 Reel Control Unit (RCU)


The Bally RCU commuincates with the game MPU through the USB Port. U3 (PDIUSBD12) is the USB interface. The PDIUSBD12 is itself a microcontroller whose sole purpose is to handle communications between the USB port and the main MPU on the RCU (U7, 80C32).


When receiving data from the USB port data is converted from serial to 8-bit parallel data inside the PDIUSBD12. when one byte has been converted the PDIUSBD12 sets the Interrupt line active. This tells the 80C32 that it has a byte ready. The 80C32 performs an Interrupt Routine that reads the data from the PDIUSBD12.


When transmitting data out the USB port the PDIUSBD12 sets the Interrupt request line active when it is ready to convert a byte of data. The 80C32 performs an Interrupt Routine that sends a byte of data to the PDIUSBD12. The PDIUSBD12 converts the byte to serial information and sends it out the USB port. When the PDIUSBD12 is ready for the next byte it sets the Interrupt Request active again.


I suspect that the information passed to the controller is just token information. In one byte of information we can specify one of four reels and up to 64 virtual stops on that reel (rrss ssss). We would also need to tell how long to spin each reel. For a three reel game we would need 6 bytes of information passed from the game to the RCU. The 80C32 starts the reels spinning, monitors the reel positions and stops each reel where and when it should be stopped.


The 74ALS646 chips are 8-bit ports that are set up to Latch information going from the A side to the B side, or read information from the B side to the a side unlatched.


The 80C32 controls operations on the board according a list of instructions in the Program EPROM (27C010). The 80C32 has a set of operations it can perform that are stored in binary form in the Program EPROM. Upon Power On reset the 80C32 starts at Address 0x10000, fetches the contents of that address, executes it as an instruction, then goes to the next address, working its way up through Program Memory. That's a simplified story. Reality is somewhat different. Read the data sheet on the 80C32 for the more complete story.


In executing an instruction the 80C32 may read data from some device into the 80C32, move data from the 80C32 to some other device, or perform an operation on the information. Data may be temporarily stored in the RAM chip, or may be stored for more secure storage in the EEPROM.

Power Up Self Test


When Power comes up the MAX691 generates a Reset pulse to set the board to a known clear state. Otherwise things could come up in unpredictable conditions. We don't like unknown or unpredictable conditions, especially in slot machines. Reset also goes to the 80C32. When the 80C32 comes out of a Reset it will test itself, test RAM for the ability to store and retain data, check the EPROM for the proper checksum, check the EEPROM for the ability to store and retain information and check all other devices it can. If everything checks okay it will spin the reels to the last known position. This checks the reel mechanisms and puts the game in the last known state. Referencing the EEPROM resets the Watchdog Timer in the MAX691, U11. We may also get a Reset from the game through U18C, a 74HC02.


All address decoding is done through U8 and U9, (16V8 Programmable Logic devices). These are logic arrays that may be configured as desired and programmed like an EPROM. These are not off-the-shelf items. What you could buy on the open market would be a blank device. They are then programmed just as you would an EPROM to set the configuration of the gates inside.


The 80C32 sets an address on its address lines. U8 and U9 decode this address and select the device to be talked to by activating one of the U8 or U9 outputs. U8 is used to reference U14, U15, U16 and U17 which feeds the Reel Mechanisms. we can control up too four reels. U9 is used to control all other addressable memory and I/O devices. Each device has a unique address, or range of addresses.


There are a few exceptions to this addressing scheme. Some devices are referenced directly by the 80C32 without requiring an address. The EEPROM, 24LC04B, U13 is referenced directly by two lines from the 80C32.

EPROM is large enough to take up the whole 64K address space and is also selected by a special strobe line, "~PSEN", program Strobe Enable. Other I/O devices are referenced as though they were memory devices.


U1, MAX202, is an RS-232 transceiver. U6, MAX3080, is an RS422 transceiver.

What does a PDIUSBD12 do?

USB Interface.

What does an 80C32 do?

8-bit microcontroller / microprocessor, MCS-51 family, ROMLess

What function does U5 perform?

Address Latch. Catches the lower 8 Address Lines of the 80C32 at "ALE" time.

What does U2 do?

Program Memory, EPROM, 128K x 8 device, but only 64X is used

What does the signal "ALE" do?

Address Latch Enable. The 80C32 puts out ALE when it puts out the lower eight address lines of the memory to be referenced on Port P0.

What does the signal "~PSEN" do?

Program Strobe Enable. A strobe pulse that enable program memory during a fetch cycle.

What is the function of U4?

SRAM (Static RAM), 32K x 8. Data storage.

Why doesn't the program chip have a Chip Select line from a decoded address?

~PSEN does the strob function. The 80C32 can only address 64K of memory. All possible addresses are used.

What function does Y2 have?

Crystal. oscillates when voltage is applied. Generates clock timing pulses for U7. 29.41 MHz.

What does the signal "~RD" do on U3, U4 and U7?

Read strobe. The 80C32 puts out the Read Strobe when it is reading in data from the Data Bus. It reads in data from what ever device is selected.

What does the signal "~WR" do on U3, U4 and U7?

Write strobe. The 80C32 puts out the Write Strobe when it is writing data to an external device on the Data Bus. It writes data to what ever device is selected.

What does the signal "~RAM" do on U9 and U4?

RAM Select line. The 80C32 puts out the an address of the device to be read from or written to. RAM has a specific range of addresses it responds to.

What does the signal "~USBINT" do on U7 and U3?

When U3 has finished converting a byte of information from serial to parallel the PDIUSBD12 pulls the Interrupt request line low telling the CPU it has a byte ready to read, if in receive Mode, or is ready to take another byte to be converted and transmitted out the USB if it is in Transmit Mode. This goes to the "INT0" line of thre 80C32 in this case.

What does the "~" mean in front of a signal name?

It means it is an active low signal. "~RD" means that this signal is low while the CPU is doing a read operation.

What does the signal "~USB" mean on U3 and U9?

USB Select line. The 80C32 puts out the an address of the device to be read from or written to. The PDIUSBD12 has a specific address it will responds to.

What is the function of U8 and U9?

Address selection decoding.Theyt decode the Address Lines of the 80C32 and a few other control lines. The outputs go active depending on the operation to be performed. These are Programmable Logic Devices. Specific structure is not made known to us and are not an Off-the-shelf item.

What is the function of U13?

Serial mode EEPROM. Data to be retained during power failure is stored here. Note that this board has no Battery Backup. No addressing required. The 80C32 talks to this directly from Port 3, bits 4 and 5.

What function does U14, U15, U16 and U17 perform?

Latch data from the 80C32 8-bits at a time to J7 (32-bit data to the reel mechanisms).

What functions does U11 perform?

Watchdog Timer (cleared when the 80C32 talks to the EEPROM), and Power Up Reset.

What function does U1 perform?

RS-232 interface.

What function does U6 perform?

RS-422 interface.

What type of IC is U10 and u12, 74HCT259?

Eight-bit Addressable Latch. Eight latches that may be set or cleared individually.

What function does Q1 perform?

Solenoid Driver. ????what solenoid?

