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ÅIntroduction

ÅSummary of Low Power Techniques

ÁDesignerôs Arsenal

ÅDetails on each Technique

ÁTechnology Highlights

ÁAdvantages/Trade-Offs

ÁChallenges

ÅSynopsys Low Power Flow Summary

Agenda
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Reasons for Low Power Demand

Itôs all about 

battery life
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Reasons for Low Power Demand
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Summary of Low Power Techniques

(Designerôs Arsenal)
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Factors Governing Power

Minimize Ileak by:

Á Reducing operating voltage

Á Fewer leaking transistors

Minimize Iswitch by:

Á Reducing operating voltage

Á Less switching cap

Á Less switching activity
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Basic Low Power Techniques 

Summary
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Advanced Low Power Techniques 

Summary

Non minimum size gate lengths VTCMOS

A Z

Stack Effect

Power Gating
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Details on each Technique

ÅClock Gating

ÁBasic Understanding

ÁAdvantages

ÁConcerns in the flow



© 2008 Synopsys, Inc. (10)

Predictable Success

Understanding Clock Gating
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ÅEnable Timing 

ÅInsertion delay increase

ÁImpact on OCV

ÅPeak Power during ON/OFF of clock

ÁIR drop as well

ÅVerification Impact

Clock Gating Flow Challenges
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Managing Enable Timing
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Clock Gating Impact on Verification

ÅRTL functional Simulation

ÁNone

ÅGate level Simulation
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Details on each Technique

ÅMulti-Threshold Leakage Optimization

ÁBasic Understanding

ÁAdvantages

ÁConcerns in the flow
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ÅMultiple Threshold Cells

Understanding Multi Threshold

16ps

Vdd 0.9v

Vth 0.3v

10ps

Vdd 0.9v

Vth 0.22v
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Multi-Threshold Flow Challenges

ÅLooking at a different view of 
the problem, optimizations 
push towards zero-slack

ÅHigh-Vt cells tend to be 
weaker and can be more 
susceptible to variability

+ve slack-ve slack

Power critical 

range

Slack
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Multi-Threshold Flow Challenges

ÅImplant Spacing 

Violations

ÅMin Width Violations

ÅChip Finishing 

requires Proper filler 

Cell Insertion
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Details on each Technique

ÅPower Gating

ÁBasic Understanding

ÁAdvantages

ÁConcerns in the flow
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Understanding Power Gating
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Architectural Tradeoffs

ÅAmount of leakage power savings that is 

possible

ÅEntry and exit time penalties incurred

ÅEnergy dissipated entering and leaving such 

leakage saving modes
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Activity Profile for Power Gating
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Realistic Profile for Power Gating
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Architectural Tradeoffs

ÅGate VDD or 

VSS?

ÅRetention 

Mechanism
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ÅFunctional Verification

Power Gating Flow Challenges
Clock wiggling while

power-gated

Island Power-gated
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Power Gating Sequence/Coverage

Voltage States: 8/8

Logical States: 2/3

Is the wakeup/shutdown

sequence correct ?
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VDD
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ÅLogic Synthesis

Power Gating Flow Challenges
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Power Planning the Switches

MAXIR

(mV)

Area

(%) Resistance

# PWR

SWITCHE

S

X_INC

R

Y_INC

R LIB_CEL_NAME

37.2 0.4 650.0 328.0 26.3 3.6 SXXZZYX8L

42.7 0.3 1300.0 328.0 26.3 3.6 SXXZZYX4L

43.6 0.2 650.0 164.0 26.3 7.2 SXXZZYX8L

53.2 0.2 2600.0 328.0 26.3 3.6 SXXZZYX2L

55.3 0.2 1300.0 164.0 26.3 7.2 SXXZZYX4L

72.5 0.2 650.0 164.0 52.6 3.6 SXXZZYX8L

53.2

39.9


