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1.0 Description
The SPI-200 chip provides a high-speed SPI master controller and bit I/O.

Features:
• High-speed up to 25MBit/sec.
• 16-bit serial data register.
• Programmable Transmit Length from 1 to 31 bits.
• Programmable clock polarity.
• Programmable input clock edge.
• Programmable output clock edge.
• Programmable RX polarity.
• 8-bit Input or Output port, each pin has programmable direction.
• 8-Bit input port.
• 3.3V power, 5V tolerant I/O.
• Small PLCC-44 or PQFP-44 package.
• MSB-first out (no need for software bit reversal.)
• Programmable clock divider From CLK_IN/2 to CK_IN/256.
• I/O interface compatible with most processors.
• Programmable interrupt output.

The SPI-200 is designed to support any SPI device. The programmable clock polarity and in/out 
clock edge options allow any SPI mode to be implemented.

The IO ports ca be used for chip select signals to allow multiple SPI devices to share one SPI 
bus.

Pin descriptions
Pin #
PQFP

Pin #
PLCC

Name Description Direction

1 7 CLK_IN Master Clock 0-50MHz Input
2 8 A0 Address Input
3 9 A1 Address Input
4 10 GND Ground
5 11 A2 Address Inp
6 12 SPI_DO SPI Data Out Output
7 13 SPI_DI SPI Data In Input
8 14 SPI_CLK SPI Clock Output
9 15 TDI JTAG Port (no Connection) Input

10 16 TMS JTAG Port (no Connection) Input
11 17 TCK JTAG Port (no connection) Input
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Pin #
PQFP

Pin #
PLCC

Name Description Direction

12 18 IN0 Input Port bit 0 Input
13 19 IN1 Input Port bit 1 Input
14 20 IN2 Input Port bit 2 Input
15 21 VCC Power
16 22 IN3 Input port bit 3 Input
17 23 GND Ground
18 24 IN4 Input Port bit 4 Input
19 25 IN5 Input Port bit 5 Input
20 26 IN6 Input Port bit 6 Input
21 27 IN7 Input Port bit 7 Input
22 28 IO7/INT IO port bit 7, INT output I/O
23 29 IO6 IO Port bit 6 I/O
24 30 TDO JTAG Port (no connection) Output
25 31 GND Ground
26 32 VCC Power
27 33 IO5 IO Port bit 5 I/O
28 34 IO4 IO Port bit 4 I/O
29 35 IO3 IO Port bit 3 I/O
30 36 IO2 IO Port bit 2 I/O
31 37 IO1 IO Port bit 1 I/O
32 38 IO0 IO Port bit 0 I/O
33 39 D7 Data Bus Bit 7 I/O
34 40 D6 Data Bus Bit 6 I/O
35 41 VCC Power
36 42 D5 Data Bus Bit 5 I/O
37 43 D4 Data Bus Bit 4 I/O
38 44 D3 Data Bus Bit 3 I/O
39 1 D2 Data Bus Bit 2 I/O
40 2 D1 Data Bus Bit 1 I/O
41 3 D0 Data Bus Bit 0 I/O
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Pin #
PQFP

Pin #
PLCC

Name Description Direction

42 4 /CE Chip Enable Input
43 5 /RD Read enable (active low) Input
44 6 /WR Write strobe (Active low) Input

Maximum ratings:
Power Voltage 4.0V Maximum, 3.3v typical, 3.0V Minimum
CLK_IN 0 to 50MHz
IO Pin Current Source 4MA, Sink 8MA
Input Voltage 0-5V

2.0 Registers
Address Register

0 Shift register bits 15..8
1 Shift Register bits 7..0
2 Transmit Counter
3 Control Register
4 IO port Data
5 IN port Data
6 Version, currently 00000001
7 I/O Port Data Direction Register.

2.1 Shift register
The shift register is 16-bit. It can be used to transmit from 1 to 16 bits in one transfer. Bit 15 is 
shifted out first and data is sifted in to bit 0. 

When using less than 16-bits the data to transmit should be loaded in the upper bits of the 
register. The data will be clocked into the lower bits.

There are two register addresses to access the shift register. The low and high bytes can be loaded 
separately.

Note: The shift register is actually 17-bits. Writes are to bits 16-1 and reads are from 15-0. So, 
data written will be 1-bit off if read back.

The two data registers are set up for little-endian systems. A 16-bit write to address 0 will align 
the bytes correctly. The low byte  will be put in bits 15-8 and sent first. This is to optimize byte 
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block transfers. To send a 16-bit word, the bytes would have to be reversed.

2.2 Transmit Counter
The control register is an 8-bit register:

7 6 5 4 3 2 1 0
SPI_DI SPI_CLK BUSY COUNT4 COUNT3 COUNT2 COUNT1 COUNT0

The transmit counter is a 5-bit write register. Writing any non-0 value to this register will start 
data transmission. The counter will decrement as each bit is transmitted/received.

Note: a write to the transmit counter forces SPI_OUT to the idle state.

A value from 1 to 31 can be written to the register. Writing 0 will cancel any running transfer. 
Values greater than 16 are useful for don't care conditions.

Read will return the count and the following signals:

SPI_DI - Current state of the SPI_DI pin

SPI_CLK - Current stet of the SPI_CLK pin

BUSY - 1 if a transfer is in progress.

To test if a transfer is complete it is best to read the Transmit Counter register and and with 0x7f. 
Any non-0 value will indicate a transfer is in progress.

2.3 Control Register
The control register is an 8-bit register:

7 6 5 4 3 2 1 0
TX_FF TX_EDGE OUT7/INT CLK_INV RX_EDGE DIV2 DIV1 DIV0
The Control register is read/write. 

The DIV bits set the clock rate for the SPI_CLOCK:

DIV2 DIV1 DIV0 Rate
0 0 0 CLK_IN/2
0 0 1 CLK_IN/4
0 1 0 CLK_IN/8
0 1 1 CLK_IN/16
1 0 0 CLK_IN/32
1 0 1 CLK_IN/64

5



DIV2 DIV1 DIV0 Rate
1 1 0 CLK_IN/128
1 1 1 CLK_IN/256

RX_EDGE 1 - SPI_RX data is sampled on rising edge of SPI_CLK

0 - SPI_RX data is sampled on falling edge of SPI_CLK

CLK_INV 0 - Normal SPI_CLOCK (idle=low)

1 - Inverted SPI_CLOCK (idle=high)

OUT7/INT 0 - OUT7 operates as I/O pin

1- OUT7 is INT output.

TX_EDGE 0 - Data is clocked out on the rising edge of SPI_CLK

1- Data is clocked out of the falling edge of SPI_CLK

TX_OE 0 – SPI_TX Output enabled

1 – SPI_TX output tristate

When set as an INT output, OUT7 will be asserted high when the TX counter is non-0. When 
operated as an INT pin, it must be set as an output in the IO Data Direction Register.

2.4 IO Port Registers
There are two registers for the output port. On power-up, the pins are set as inputs.

The IO Data register is read/write. Read will return the state of the pins.

IO Port Data Register

7 6 5 4 3 2 1 0
IO7/INT IO6 IO5 IO4 IO3 IO2 IO1 IO0

The IO Port Direction register sets the direction. When 0, the pin is a input; when 1 the pin is an 
output.

IO Port Data Direction Register: 1=out, 0=input

7 6 5 4 3 2 1 0
IO7/INT IO6 IO5 IO4 IO3 IO2 IO1 IO0

Writes to the data  register are stored internally. When a pin is switched from input to output, it 
will output the last data written.

The IO7/INT pin must be programmed as an output when used as an INT pin.
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2.5 IN Port Register
The IN port register will return the current state of the IN pins.

IN Data Register

7 6 5 4 3 2 1 0
IN7 IN6 IN5 IN4 IN3 IN2 IN1 IN0

3.0 Programming

3.1 Variable Bit Transfer
SPI devices usually use multiples of 8 bits. Some use an odd number of bits that force 
implementing the SPI by bit-banging I/O bits.

The SPI-200 can use any number of bits from 1 to 16. Longer transfers can be done via multiple 
transfers with the chip select active.

This variable transmit/receive size has an advantage. One use is to transfer a single bit until a 
start bit is received. Then transfer bytes.

Another option is when a device subdivides a block of data in bit fields. An example may be a 
memory device with a 14-bit page address and a 10-bit address with in the page. Instead of 
formatting a 24-bit as bytes, the two fields can be sent as a 14-bit and then a 10-bit transfer.

When sending data, the bits must be left-justified  in the shift register.

3.2 SPI Modes
Programming information on specific SPI modes TBD.

3.3 Transfers
The sequence for transmitting or receiving data:

1. Write data to the Shift Data Registers, MSB aligned with bit 15.

2. Write the number of bits to transfer to the Transmit Count Register.

3. Wait for the lower 7 bits of the Transmit Count Register to return to 0 or the falling edge of 
INT pin.

4. Read the RX bits from Shift Data Register.

4.0 Timing
TBD
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5.0 Packaging
PQFP-44:
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PLCC-44:
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