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A Technique to Reduce Leakage Power
for Clock Gating Scheme on PD-SOI

KAzUkI FUKUOKA," MASAAKI I1JIMA,* KENJI HAMADA,
MASAHIRO NUMAt and AKIRA TADAtt

This paper presents a technique for reducing leakage power of the circuits employing a clock
gating scheme on Partially Depleted Silicon On Insulator (PD-SOI). To reduce leakage power
while a local clock is disabled, V;y, of each transistor in Flip-Flops (FFs) and local clock buffers
is dynamically controlled by body biasing corresponding to the mode of the local clock. Us-
ing PD-SOI is the key to control V4, within one clock cycle by forward biasing and to reduce
leakage power without speed degradation. The SPICE simulation results have shown that the
proposed technique reduces leakage power by 82% with small area and active power penalty.
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Fig.1 DTMOS inverter with subsidiary transistors.
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Fig.2 Clock gating circuits.

0000000000000 00000000000
000D0O0000000000000D0000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000001000000000000000000
000000000000000000000000
U0D0000O0O0O0OPD-SOIO0DDOOOOOOO
0000000000000 0000000000
0000000V, 000000000000000
00000000000 0D0000000000O00
0000000000000 00000000000
000 MOSFETOOODODOOOOOOOODOO
000000000 Vi, 00000000 0PD-SOI
0O MOSFETOOODOOODOODOOOOOOOODOOODO
0000000000000000000 Vi OOD
000O00'Y0000000000000 high-Vi,
0000000000000D00000000000
0Oo0O0000000000
PD-SOI0000O00O0OOOOOOOOOOO
00 06V0O00000DO0DDDOOOOOO06V
000000000000000000000000
0000000 ONDOODOOOOOOOO0OO00000
000000000000000000000000
030000000000000000000 LEN

OLENOOODOOOOOOODOOOOOooOoOO000

gooo0oodooboooooooooooooo
ooooooooo
Vbody-n = Viet-n — Vin-n (5)
Voody-p = Viet-p + [Vin-p| (6)
00000000000000 B8 Wedy-nd Vhody-p O
0000 nMOSOpMOSODODOO0O0OOOVip-n0
Vin-p 00000 nMOSOpMOSOOO0O0O0O0OOO



Vol. 45 No. 5

AN s
—} ML,

03 0000DODOODOOOOoO0OO
Fig.3 Bias control by enable signals.
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Fig.4 Timing of signals in clock gating circuit.
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Fig.6 Circuit for evaluation.
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Table 1 Limiter size for transition time less than 0.5 ns.
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Table 2 Leakage power in sleep mode.
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Table 3 Delay and overhead of area and power dissipation.
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Fig.9 Power vs. temperature.
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