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• Problem Statement
• Timing analysis
• Timing strategies
• Summary
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I3C circuit example
• An typical I3C network 

consists of one master and 
one or more slaves

• SCL – I3C Clock
– Always driven by master
– Always in push-pull mode

• SDA – I3C Data
– Driven by both master and slave
– Sometimes open drain, 

sometimes push-pull
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Problem Statement
• Early part of transaction is master-driven open drain

– Master drives on negedge
– Slave samples on posedge

• Slave responds with ACK by pulling SDA low
– Slave drives on negedge
– Master samples on posedge

Coping with Latency in MIPI I3C® 4

Potential 
timing 
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I3C Timing

• Each clock phase consists of two events:
– Negedge SCL: Drive SDA
– Posedge SCL: Sample SDA

• During the slave driven phases:
– Master drives SCL
– Slave drives SDA on negedge SCL_delay
– Master samples SDA_delay on posedge SCL

Coping with Latency in MIPI I3C® 5
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I3C Timing Analysis
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I3C Timing Analysis
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Timing
Fail!

Tscl0_width > Tscl_delay + Tck2q + Tsda_delay +Tsetup
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I3C Timing Strategy: Reduce Frequency
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I3C Timing : Frequency
• Advantages

– Easy to implement

• Disadvantages
– Loss of performance

• I3C
– Cannot go below 12.5MHz to avoid I2C legacy devices
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I3C Timing Strategy: Duty Cycle
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I3C Timing : Duty Cycle
• Advantages

– Solves timing without loss of performance

• Disadvantages
– Only so much savings to be had
– Savings on sample means next drive has less time…

• I3C
– A single clock during turnaround is called “Master Clock Stall” in I3C protocol

Coping with Latency in MIPI I3C® 11
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I3C Timing Strategy: Delayed Sample
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I3C Timing : Delayed Sample
• Advantages

– Can deal with arbitrarily large delays
– Works on any size latency

• Disadvantages
– Needs to be tuned to the circuit

• I3C
– A single clock during turnaround is called “Master Clock Stall” in I3C protocol
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Summary
• Use these timing strategies to implement I3C
• Frequency reduction

– The quick fix with a floor
• Duty Cycle Manipulation

– Increase negative phase at expense of positive phase
• Delayed Sampling

– Delay the sample clock to match I3C latency
• For more information

• https://mipi.org/specifications/i3c-sensor-specification
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