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Al Reasons for Low Power Demand

2@@ Power Consumption of the World's
Processors through 2006

Year (in mPec;V:\a;:atts) (ir:’ n%:;gis)
1992 160 87
1993 250 106
1994 392 128
1995 613 156
g) 1996 959 189
c | 1997 1,501 230
o | 1998 2,349 279
@ | 1999 3,676 339
— | 2000 5,752 412
= [ 2001 9,000 500
® 2002 14,083 607
2003 22,038 737
2004 34,485 896
2005 53,962 1,088
2006 84,439 1,321
Leakage Power

IDynamic Power
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Summary of Low Power Techniques
(Desi gner 0s Ar ¢
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Factors Governing Power
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Minimize I, by:

A Reducing operating voltage
A Fewer leaking transistors
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Minimize lg;, bY:

lswitch A Reducing operating voltage
A Less switching cap
1 A Less switching activity
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S"U[] Basic Low Power Techniques
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g‘d[] Advanced Low Power Techniques

9008 summary

SLEEP '°I

Virtual VDD

Virtual VSS

Multi-Voltage (MV) Power Gating
. | E = I . : *l : ﬂ
Non minimum size gate lengths VTCMOS Stack Effect
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AClock Gating

A Basic Understanding
A Advantages
A Concerns in the flow
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AEnable Timing

Alnsertion delay increase
A Impact on OCV

APeak Power during ON/OFF of clock
A IR drop as well

Averification Impact
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Snl](] Managing Enable Timing

SAN JOSE
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SAN JOSE

ARTL functional Simulation
A None

AGate level Simulation
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AMulti-Threshold Leakage Optimization

A Basic Understanding
A Advantages
A Concerns in the flow
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A Looking at a different view of
the problem, optimizations
push towards zero-slack

A High-Vt cells tend to be
weaker and can be more
susceptible to variability
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e Multi-Threshold Flow Challenges

i Aimplant Spacing
Violations
AMin Width Violations

= AcChip Finishing
requires Proper filler
Cell Insertion

Unit  filler
cell cell Tile
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APower Gating

A Basic Understanding
A Advantages
A Concerns in the flow
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Aamount of leakage power savings that is
possible
AEntry and exit time penalties incurred

AEnergy 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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VDD SUPPLY

Architectural Tradeoffs

e [
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VDD

© 2008 Synopsys, Inc. (23)

AGate VDD or
VSS?
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SU[l Power Gating Flow Challenges
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Is the wakeup/shutdown
sequence correct ?
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Power Gating Sequence/Coverage

MV FSM | Sequence | Toggles | Testhench Gradar | Assertion | Summary'

"MVFSM Voltage State| Logical State| Transitions
# OCP Coverage |8,’8 213 817
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SU[) Power Planning the Switches

SAN JOSE
AR
2‘_4 U/)@ #PWR
MAXIR | Area SWITCHE X_INC Y_INC
(mV) (%) Resistance S R 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 SXXZZYXAL
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
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