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Joystick: 2 x Analog signals 

• VRx, VRy : analog values between 0..Vcc

• Use an ADC converter
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General system: Joystick to ADC, ADC to FPGA

SPI interface  FPGA

Analog 

Inputs

CH0  CH3

Only on 

MCP3204
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Schematic Joystick  ADC on SPI
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SPI serial protocol

• SClk  fMax 1MHz

• DIn  MOSI

• DOut MISO

http://ww1.microchip.com/downloads/en/DeviceDoc/21298c.pdf
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ADC Input equivalent
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SPI, Synchronous Peripheral Interface (Motorola)
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• Synchronous Bus

• Clock line

• Full-duplex Transmission (in, out)

• Multi-master possible

• Slave selection by separated physical 

lines

About 1- 4 Mbits/s
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SPI, Synchronous Peripheral Interface (Motorola)
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MOSI Master Out, Slave In,

MISO Master In, Slave Out,

SCK Serial ClocK

Provided by the master unit

SS_n Slave Select, 

1 by slave, generally active low
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SPI, Synchronous Peripheral Interface (Motorola)
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Example :

• 1 master

• 4 slaves
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SPI, Synchronous Peripheral Interface (Motorola)
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Example :   - 3 masters/slaves          - 2 slaves
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SPI, Synchronous Peripheral Interface (Motorola)
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Implementation example on a 68HC11 uC 

2 simples registers who exchange their data
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MCP3204, read transfer

‘1’

MSb LSb
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ADC, SPI protocol 

• Selection of the channel to convert
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MCP3204, read transfer, clk not stopped

MSb LSb MSb
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General system: Joystick to ADC, ADC to FPGA

SPI interface  FPGA

Analog 

Inputs

CH0  CH7

on 

MCP3208
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CH0  CH3

on 

MCP3204



Programmable Interface: SPI_MCP3204

• Register’s Model

Continuous access by the IP to read all the 

analog inputs through the SPI protocol

4 registers for data values

1 command register to start/stop 

1 status register

Accessed by Avalon bus

16 bits data bus  2 Bytes
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Programmable Interface: Register’s model

Reg n° Master Addr Name Size Function

0 ….0 AD0 16 bits Result of input 0 

1 ….2 AD1 16 bits Result of input 1

2 ….4 AD2 16 bits Result of input 2

3 ….6 AD3 16 bits Result of input 3

4 ….8 ComReg 16 bits Command (not implement)

5 ….A ComStat 16 bits Status (not to implement)

6 ….C - - -

7 ….E - - -
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• To access to IP, the Base address of the IP needs to be added to the

Master Addr.

• The Base address of the IP is defined in Qsys at the implementation level

• The symbol of it is provide in SBT in system.h file



Programmable Interface: Black Box entity
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Avs_Add(2..0)

Avs_WriteData(15..0)

Avs_ReadData(15..0)

Avs_CS

Avs_Wr

Avs_Rd

SPI_CS_n

SPI_SClk

SPI_MOSI

SPI_MISO DOut

DIn

CLK

nCS/SHDN


