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Abstract

In the circuit model that outputs are latched and input vectors are successively applied at inputs,
the gate resizing approach to reduce the delay of the critical path may not improve the performance.
Since the clock period is determined by delays of both long and short paths in combinational circuits,
the performance (clock period) can be optimized by decreasing the delay of the longest path, or
increasing the delay of the shortest path. In order to achieve the desired clock period of a circuit,
gates lying in sensitizable long and short paths can be selected for resizing. However, the gate
selection in path sensitization approach is a difficult problem due to the fact that resizing a gate in
shortest path may change the longest sensitizable path and vice versa. For feasible settings of the
clock period, new algorithms and corresponding gate selection methods for resizing are proposed in
this paper. Our new gate selection methods prevent the delay of the longest path from increasing
while resizing a gate in the shortest path and prevent the delay of the shortest path from decreasing
while resizing a gate in the longest sensitizable path. As a result, each resizing step is guaranteed
not to increase the clock period. Qur algorithms are tested on ISCAS85 benchmark circuits and
experimental results show that the clock period can be optimized efficiently with our gate selection
methods.
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Table 1. Algorithm of Optimizing C,(L"S).

Compute L,S,L*,S" of the circuit by Loose Path

Sensitization Criterion
C,(L*S)~D(L"Yy— D(S) + .

A ue—factor 1
A gec—factor 2
if C,(L"S)<C;

done
else
repeat
repeat
Select a gate G; by
Gate_selection Method for increasing
IXS) in C,(L"S)-
resize G; by &G) X Ay,
Compute the new L,S,L',S" of the
clituit
Cy(L*S)D(L*)— D(S) + ¢,
until  ((C,(L*S)<C;) or (Gate_selection

Method return nil ))
repeat
Select a gate G; by
Gate_selection Method for decreasing
D(L*) in C,(L'S)
resize G; by dG) X & 4.
Compute the new L,S.L* S* of the
circuit
C,(L*S)<D(L") — D(S) + ¢,
until  {(C,(L"S)<C})
Method return nil))
A e—new__factorl

or (Gate_selection

A gec—new__factor2
until ((C,(L*8)<C}) or (Gate_selection Method
return nil))
return C,(L"S)
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Table 2. Clock  Period Optimization on
ISCAS8  Benchmark Circuits. (a)
Gate Sizing Method in [5] ()
Proposed Sizing Method
Cirouit C4%2 | C49 | C880 | C135 | CI908 | C2670 | C340 | O35 | O
CollS) 0 | 200 {40030 |60 | BN (B0 | D (BN
LS 0 120 {490 300 (B0 B0 | B8O (KUY | BY
ColLS) 5080 (3180 |4900] 3190 (6960 | 8460 | PP |97 | 8410
Target Co 4064 [ B00 10N | BN | 5B [H2 (67 |BR |8A
Gates
Sind B X 3 A % U 8 B 18
LS | Increased :
Area%) 421 1831 12| 98] 48| 540 105 45f 128
CPUGsec) | 31| B1{ 147 204} 32| 204] W25} 204 25
Gates
Sized 8 W 3 M 4 B 5 5 8
A| 1S | Increased
hop | 49| 13| 1B B2y 00| 44| 58 29} 58
CPUlsec)| 45| 2802| 41| 403] W3] 74| 67M3] 42| 11
Gates
S 0] W 3 M 7 A &0 B %
LS | Increased
Areal®%) 041 W3 12] 10| 01 40| 55| 28| 58
PUse) | 26 303] | 334| ®04| 02| e6s4| 1605 ®5
Gates
Gt | 7 o) 2l 1m0 ) af w| B
1S | Inoreased
mpg | 06| 25| 4| us| e5| 28] 95| 47 38
CPUso) | 38] 39| 5] 155| 1| 25| w2| &1 15
Gates
S 70 ) 2 @ 2 7 B B B8
B | LS | Increased
Area®) 06| -25( 6 08 00f 26 15 A&7 15
CPUlsec}| 102 125) 21} 2R5| 689) 507] 12| 3| 622
Gates
Sized 81 100 21 9 5 % B [ 8
LS | Increased ,
Areal®) 04 24| 6| 08| 03] 25| 16| 55| b
PUser) | 124 113} ) 1800| 6m7) 49 45| 1904] 681
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