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Review of Last Lecture

 Dynamic Logic

● Advantages of dynamic logic

● Problems of dynamic logic

● Fixes to problems in dynamic logic
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Today’s Lecture

 Active Power Reduction Methods

● Reduce load capacitance

● Reduce activity factor

● Reduce frequency

● Reduce supply voltage
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Active Power Dissipation Formula
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 Reducing load capacitance

● Technology scaling

● Gate sizing, minimization, interconnect, CAD

 Reducing Switching Activity

● Architectures

● Glitch power reduction (15-20%)

 Reducing frequency

 Reducing supply voltage

● Quadratic impact on power

● Impact on delay – how to maintain throughput?
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Load Capacitance Reduction via Gate Sizing
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Load Capacitance Reduction via Wire Sizing



Slide: 7ECE520 – Lecture 16 University of New Mexico

Switching Activity Management

 Logical Optimization

● Logic restructuring

● Input reordering

● Bus coding

 Architectural Optimizations

● Clock gating

● Sleep mode
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Logic Restructuring for Switching Activity
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Logic Restructuring for Glitch
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Resource Sharing can Increase Activity

 Parallel versus time-multiplexed data busses
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Input Reordering for Switching Activity 

 Reordering of inputs affects the circuit switching activity

 Which circuit have lower switching activity?
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Another Example of Input Reordering 
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Clock Gating
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Pre-Computation Technique

Inputs xi … xn are not applied

If pre-computing holds
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Pre-Computation Example: Comparator
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 Conditional Inversion Coding for Interconnect – Reduces switching 

transition using coding

Circuit-Level Activity Encoding for I/O
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A typical 8-bit data bus

There are 64 transitions

Coded 8-bit data bus

There are 53 transitions

Activity Encoding Example
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Eliminate Redundant Computations
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How much power reduction is possible?



Slide: 20ECE520 – Lecture 16 University of New Mexico

Frequency Reduction via Power-Down
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Microprocessor Dynamic Power Management 


