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A Gate Modification Method Using the Input Vector Maximizes the Number of
Gates in WLS within the Optimum Range

S A N~ -
(Bang-Hyun Sung - Hyae-Seong Park + Seok-Yoon Kim)

E AR

Abstract - In this paper, we propose a new gate modification method using the input vector maximizes the number of
gates in WLS within the optimum range of the minimum leakage power. We prove that MLV is not always the optimal
solution, and that the leakage power and area can decrease when modifying the gates using the input vector for which
the number of gates in WLS is maximized within the optimum range of the minimum leakage power for the circuits
applying the IVC technique and gate modification method. Using the proposed method, the gate-level description circuit
can be converted to the modified circuit which reduces the leakage power by chip designer, and the modified circuit can

be applied without any modification in design flow.

Key Words : leakage power, gate modification, IVC, MLV, WLS
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Table 2 Comparison of the leakage power and increased
area by the gate modification method using the
MaxWLS input vector within the 1% range of
minimum leakage power

min. leak # of modified inc. area
cir (nW) gate (%)
’ Max. | red. Max.|.
name r?f)d WLS | leak. r?;)d WLS Zf—'(sﬁ rand xi’;
(2) |(L-2) 4

¢432 1137.711136.13] 158 | 36 | 36 0 [10.028]10.028
c499 [170.58{17058] 0O 2 2 0 10.350|0.350
c880 [283.32]283.85/ -0.531 139 | 140 | 1 ]15410]|15521
c1355(342.791342.79] 0 |} 280 | 280 | O |24.242|24.242
¢1908605.67|630.74|-25.07] 550 | 630 | 80 |31.903/36.543
c267011045.6(1072.4| -26.8 | 442 | 466 | 24 [16.480]17.375
¢3540]1428.6|1416.6| 12 | 627 | 613 | 14 [17.297]16.910
©531512084.3|2090.9| -66 [ 844 | 851 | 7 [14.986{15.110
c628811516.2{1521.2| -5 (209612096 | 0 [41.447141.447
c7552|3188.6/3186.1| 25 |1811]1801 | -10 |23.523|23.393
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Table 5 Comparison of the leakage power and increased
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area by the gate modification method using the
MaxWLS input vector within the 2.5% range of
minimum leakage power

area by the gate modification method using the

MaxWLS input vector within the

minimum leakage power

10% range of

min. leak # of modified inc, area min, leak # of modified inc. area

cir. (nW) gate (%) cir (nW) gate (%)
name | rand Max. | red rand Max. inc. # Max. nan;e rand Max. | red rand Max. inc. # Max.
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Table 4 Comparison of the leakage power and increased

area by the gate medification method using the 3328

Max.WLS

input vector within the 5% range of
minimum leakage power

min. leak # of modified inc. area

air. (nW) gate (%)
name | rand Max. | red. rand Max. inc. # Max.

@ (VS| e WIS g P wis

2 |- 4)

c432 137.71(13750| 021 | 36 44 8 10.028]|12.256
c499 1170.58(170.58) 0 2 2 0 1035010350
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