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A Speed-up Technique for Circuits on SOI Using
Look-ahead Type Active Body Bias Control

KaAzUKl FUKUOKA,t KATSUYA FUJITA,t MASAAKI I1JIMA,t
MASAHIRO NUMA,t KEISUKE YAMAMOTO' and KENGO TAKATAftf

‘We propose an approach for higher performance of circuits in SOI LSI based on Active Body
Bias (ABB) method. Although conventional ABB method using limiter transistors has been
less effective for high speed circuits due to delay of body bias voltage, we improve performance
by using signals from previous stages or by focusing on difference of signal arrival times. From
the results of circuit simulation, we have confirmed that our technique improves circuit speed
by 15% in comparison with conventional approach for a Manchester Carry Chain Adder. Also
with an MUX circuit, the standby leakage current has been reduced to 1/20 of that by the
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DC-bias method.
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Fig.1 Conventional ABB method.
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Table 1 Delay time ratios with inverter.

000 ABB
ooooo
1.05
1.11
1.12

goooog
oooo
1ns
0.1ns
0.01ns

LA-ABB

ooooo
0.97
0.98
0.98

LA-ABB
00O ABB
0.92
0.86
0.86

000000 LA-ABBOOOOOOOOOOODO
0000000000000000 1(c)00D0O0O
gooooobooooooooooooooogo
ooooooovgOooOoooobooooboooooao
goboooooooooobobooboooooooobo
gboooooooooooooooooboooon
gooooooouoboobooboooobooooobooo
OvwoOoooooooooooooooooooo
oon

LA-ABBODOOOOOOOOOOOOODOOOOO
0000000000000 0 ABBOOLA-ABBO
Oo0ooODoOooOO0O0000OogooO HSPICEODO
goooboooooooooooooroooooon
goboodoooboooooboooobooooa
O nMOSO Vss OOpMOSO Vpp OOOOOODO
ooooooo MOSFETOOOOOOOOOOO 1
000000000 ABBOOOOOOOOOOOO
goooboooooooobooboooobooboboooo
0O00000OLA-ABBOOOOOOOOOOOOOO
goboobooooooboboooooooooooDo
goboooooooooooooboooooobooobo
goooobooooo

ooooooooboboooboobooboooooon
0000000000 0000LA-ABBOODOOOO
000 200nMOSO0O00COOOOOOOOOOO
obo0d0 tgs 0 O030psCO0OO0OOOOOOOO
0—40o0o00ooooobobbb0b00ddtgs = 30ps
000000000ooU0U0oUOoDoo 11%0000
O00O0OLA-ABBOOOOOOOODOOOOOOO
goobooooboooooboooooDo viwooo
goboooooobobooooobobooobooDboo



1246 goooooooo

1 11

Vb

P
n e

May 2004

WAy
Y. b

Vietp NIV AT =D

C2 Cs
(a) =2 F 2 AFRINE RO,

LT T
Ikﬁi Tl

RT3

Vietntl

Cs i
(b) Wi VRS % = ABB 1

02 000000000000 LA-ABBO
Fig.2 LA-ABB method focusing on differences in arrival time.
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Table 2 Delay time ratios with nMOS.
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Fig.3 LA-ABB method using proceeding signals.
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Fig.4 16:1-MUX circuit.
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Table 3 Transistor characteristics.
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Table 4 Results with MCC Adder.
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Table 5 Delay time with 4: 1-Selector circuit [ps].
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Table 6 Max. Clock frequency for MUX cicuit [GHz].
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1.2V | 490 | 5.43 (1.11) | 5.00 (1.02)
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Table 7 Active power and standby leakage current.
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