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Raspberry SPI Link



SPI Bus Review
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Single Peripheral 
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Reading 
Set to 1, for reading Auto-Increment Address
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Writing 
Set to 0, for writing Multiple Register 

Write … 



Raspberry Pi Python SPI
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Xilinx Artix 7 XC7A35T 
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CPG236 BGA Package 
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Basys3 PMOD Connectors
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Analog Inputs 
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Analog Inputs 
1. Dual A2D Converters 

2. 12-Bit

3. 1 MSPS

4. Built in Sensors

– Temperature

– Power Rails 
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https://www.xilinx.com/support/documentation/user_guides/ug480_7Series_XADC.pdf

https://www.xilinx.com/support/documentation/user_guides/ug480_7Series_XADC.pdf
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Pin Voltages
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Raspberry Pin Input Pins
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Raspberry Pi Output Pins
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Xilinx Artix XC7A35T FPGA

https://www.xilinx.com/support/documentation/data_sheets/ds181_Artix_7_Data_Sheet.pdf

https://www.xilinx.com/support/documentation/data_sheets/ds181_Artix_7_Data_Sheet.pdf


Shift Registers
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4 Bit Shift Register

Source: Nelson (2019) Designing Digital Systems with SystemVerilog (v2.0)

https://www.amazon.com/Designing-Digital-Systems-SystemVerilog-v2-0/dp/1075968437
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4 Bit Shift Register (Behavioral SystemVerilog)

Source: Nelson (2019) Designing Digital Systems with SystemVerilog (v2.0)

https://www.amazon.com/Designing-Digital-Systems-SystemVerilog-v2-0/dp/1075968437
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Refinement … 

Source: Nelson (2019) Designing Digital Systems with SystemVerilog (v2.0)

https://www.amazon.com/Designing-Digital-Systems-SystemVerilog-v2-0/dp/1075968437
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What is the effect of this reordering? 

Source: Nelson (2019) Designing Digital Systems with SystemVerilog (v2.0)

https://www.amazon.com/Designing-Digital-Systems-SystemVerilog-v2-0/dp/1075968437


Asynchronous Input
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Consider the following general architecture … 
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Asynchronous Input
1. Simplifying Design Assumption: combinational logic stabilizes before the 

sequential circuitry uses the resulting values. 

2. Consider signals from a different clock domain

– Raspberry Pi…
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Consider the following state machine. 

Assume A arrives from a different clock domain.
Arrival of A can be any time relative to clk.
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Consider the following timing … 



INDIANA UNIVERSITY BLOOMINGTON

Solution: Add a flip flop … 

No free lunch … A is now stable but delayed by 1 clock.



Asynchronous Output
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Consider the following general architecture … 
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Consider the following ATM signal

If dispense signal were going to another module within 
the same clock domain, no issue. What if this were a 
different clock domain? 
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Synchronize combinational logic before output 
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