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COMMUNICATION FROM SERIAL DEVICES

Outline

• Introduction to Serial Buses

• UART

• SPI

• I2C
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What is I2C (or I2C)?



I2C

Where is it Used?
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Basic Description
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Electrical Wiring



I2C

19ECT312/Emb.Sys / Dr.Sivasankari/Professor/ECE/SNSCT
3/28/2024

Clock
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A Basic I2C Transaction
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A Basic I2C Transaction
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Start Condition



I2C

19ECT312/Emb.Sys / Dr.Sivasankari/Professor/ECE/SNSCT
3/28/2024

Address Transmission
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Data transmission
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Stop Condition
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Another look at I2C
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Exercise: How fast can I2C run?
• How fast can you run it?

• Assumptions

– 0’s are driven

– 1’s are “pulled up”

• Some working figures

– Rp = 10 kΩ

– Ccap = 100 pF

– VDD = 5 V

– Vin_high = 3.5 V

• Recall for RC circuit

– Vcap(t) = VDD(1-e-t/τ)

– Where τ = RC
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Exercise: Bus bit rate vs Useful data 

rate

• An I2C “transactions” involves the following bits

– <S><A6:A0><R/W><A><D7:D0><A><F>

• Which of these actually carries useful data?

– <S><A6:A0><R/W><A><D7:D0><A><F>

• So, if a bus runs at 400 kHz

– What is the clock period?

– What is the data throughput (i.e. data-bits/second)?

– What is the bus “efficiency”?
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