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Raspberry SPI Link



SPI Overview
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What is I2C? 

SPI Overview

1. Synchronous Serial Link

2. 4 Wire Bus

3. Devices Selected with Chip Select Pin

4. Full Duplex 

5. Only One Bus Controller 



History of I2C
 Developed by Motorola in mid-80s 

 Short distance communication for embedded systems

 De facto standard 

 Significantly faster than I2C or UART communication 

– Max Speeds Typically 20Mbps+ (no minimum speed)

 Used in SD Cards and Embedded LCD displays
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Category SPI I2C UART
Clock Synchronous Synchronous Asynchronous

Speed 20 Mbps + 400K Baud (5M Baud 
Max)

115K Baud

Transmission Mode Full Duplex Half Duplex Full Duplex

Number of Devices Only Limited by CS 
Pins

112 (1024 possible) 2

Number of Pins 3 + CS 2 (Data, Clock) 2* (Rx, Tx), Optional 
(CTS,RTS)

Baud Rate Accuracy 
Requirement

N/A N/A ~3% Baud Rate 
Accuracy

Development Complexity Low Med Low



Device Naming Conventions
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Open Source Hardware Association

https://www.oshwa.org/a-resolution-to-redefine-spi-signal-names

New Name Old Name 

SDO – Serial Data Out MOSI – Master Out Slave In

SDI – Serial Data In MISO – Master In Slave Out

CS – Chip Select SS – Slave Select

SCLK - Clock SCLK – Clock 

https://www.oshwa.org/a-resolution-to-redefine-spi-signal-names


Bus Connections 
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Single Peripheral 



INDIANA UNIVERSITY BLOOMINGTON

Multiple Independent Peripherals 

Bus Connections



Bus Protocol



INDIANA UNIVERSITY BLOOMINGTON

Sending Data

https://learn.sparkfun.com/tutorials/serial-peripheral-interface-spi/all

https://learn.sparkfun.com/tutorials/serial-peripheral-interface-spi/all
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Receiving Data

https://learn.sparkfun.com/tutorials/serial-peripheral-interface-spi/all

https://learn.sparkfun.com/tutorials/serial-peripheral-interface-spi/all
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Chip Select 
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16-bit Shift Register (split between two chips)

Bus Protocol

Swaps Registers 
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Waveform
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Waveform 
Data sampled on Rising Edge (Orange)
New Data shifted on Falling Edge (Blue) 
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Register Addressing
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Reading 
Set to 1, for reading Auto-Increment Address



INDIANA UNIVERSITY BLOOMINGTON

Read Multiple Registers
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Writing 
Set to 0, for writing Multiple Register 

Write … 
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Write Multiple Registers 



Raspberry Pi Python SPI
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