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Abstract

Not only performance analysis but also power analysis at early design stages is important in designing a
system-on-chip. We propose a power modeling based on clock gating enable signals that enables accurate power analysis
at a high-level. Power state is defined as combinations of the values of the clock gating enable signals and we can
extract the clock gating enable signals to generate the power model automatically. Experimental results show that the
average power accuracy is about 96% and the speed gain of power analysis at the high-level power is about 280 times

compared to that at the gate-level.

Keywords : Clock gating, Automatic power modeling, High-level power analysis, ESL power estimation.
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A gate-level implementation (a) without clock
gating and (b) with clock gating
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Table 1. Power states PS, of circut Cl1 and their
corresponding power values
Power Power
en, eny ens eny
state value
DS, 0 0 0 0 D1
DSy 0 0 0 1 Po
Ds3 0 0 0 D3
PS5 1 1 1 0 P15
PSi16 1 1 1 1 Pis
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Fig.
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Table 2. Example of estimated power value of coun ratio
un—characterized power state. uart 1.8K 81.9% 16 22
Characterized power states fpu 63K 89.7% 13 26
Power state Power | HD by HD by nova 305K | 99.3% 148 2086
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Table 5. Absolute error rates of power model compared
to the gate-level power. (Average absolute
cycle power error).
Circuit TS1 TS2 TS3 Average
it 0.57% 0.65% 0.07% 0.43%
ua 6.1% | 77% | 6.3% | 6.7%)
f 25% 0.67% 0.14% 8.62%
PU 26%) | (2.9% | 4% | (10.4%)
R 0.76% 0.73% 0.02% 0.51%
V09 | a® | 15% | (1.13%)
3.18%
Average (6.1%)
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Table 6. Speed gains compared to the gate-level power
analysis.
Circuit TS1 TS2 TS3 Average
uart 29 32 30 30
fpu 486 539 331 452
nova 334 344 391 356
Average 280
7. MY zE YH AZH(H)
Table 7. Time for power model generation (In seconds).
o gate level gate level Pow§r
Circuit simulation power modeling Total
analysis tool
uart 4.7 72 10.5 87.2
fpu 1.4 53 2.2 56.6
nova 94.8 2724 296 3114.8
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