%20% H12M x B
2008 4 12 1

& % %

JOURNAL OF SEMICONDUCTORS

Vol.29 No.12
Dec. ,2008

45nm TZ pn B G TR WK 2 Kig FEk 1T

ek ¥ W

KE

Fxm' AREW AR

A Jbst Tolk KL R S RS, dbat 100022)
(2 WAL KA FE B TR¥E, e 071002)

FE: =BT —F pn iR FRL R ER L BITEZ KR TR B0 2% o 45 AT pMOS % il nMOS 8 R AR B 8 19 S FE T
P v L B PERE L 1 S RS E R BT T 2ok ] SRR n B2 OK Ve SRR LE R R S T R S R A B 35
TIFET BB/ T 46% 1 3% . AR5 - TELL B AR I BE Al L 25 W 22 v R T BOR AR (E SR B3 1 0 FE AR 1) 2 K
SE T SARHER n B 2O S T TAR LE L RS T RE AN S A TN FE A BN T 82% M 21% . iR IS S AT TR E T 4 Fh 2 oK

BT B4 gm0 T P OB SR S I I A AR

KW Sl pniRG MY SISIHE: WS
EEACC: 1130B; 1265

HESES: TN4 MERARIRES: A

1 5]

B Ry 32 55 H 5 1) 3 AR PR IT RN B 3R Gt e O B 1
P2 —, ST T ARE N is B B P B R R
B LE A ERE . T DL CMOS £k 3% S8 1] m At 3= 1 3l
A5 s T DA SR e AU R R
AL BEAS 10 T 7K R 25 4 S SR B B AR L B S T Ak B AR
WA AL /0 iy 28 R A H R Bl CMOS 45 B HL
FEAR P K 8 o Tl A B 2 %) B b 5T AN R 348 T, T E
AR, TR I 1 P g padE— 2 3 e Y O A
FHL 3 LUl (PDA) 28 0 AR HE I 45 R o i 485 5K 38 4
() B LG AR T FE A ZER B omaa bl . i B, X F CMOS
LK ST A TR B IR R W E S, A
FFANTE FEL % P A SR #8 0 Tl E TRE T E  TT R B N
A AETHAE T BN FE R R i), XAy A5 5 =T
P22 T AR K RE MR T 2 K385 S el T PERE . 4R L 13T
HARTIAE , B 5 5 B AR 20K 08 5 5k 1K S S
S B g P AR 5 L T LA 2K S 8 TS B Rl
TAOAh P 25 & R 11 S BBk R —

CMOS Z K i L % 1 T #E h 2l A D AR R i S T #E
P 4R . 7E CMOS 12535 %] 90nm Z /i, B T £ K
PR B 1) = AU S R L AT Bl S T AR B 2 oK R B
AN BBy AR, B & 4R B B 1T 2Rk RoT 1Y
VI & A 1) A R R A 2 1 RS R A 2 45T A
45 /0N o 10 S (1L YR FEL S RIOAE AR R AL 0 0 ) i 2 [ (L
F S R S0Pk )2 1 VRS 2 %) 406 /0N T 22 48 50R3% 16 . AR %
PR S 2 R R0 WL W 65nm T2 . U H U Y
FERDIAERS 7 B A 3% B DD AE 1) 50 % . R 0 AR #0245 T #E
BT 5K ) & 2 AR v ik L W) 8k i VST &% i1 19
K.

T

T {5 V£ . Email : wangjinhui888(@ emails. bjut. edu. cn
2008-07-12 Wi £ ,2008-09-04 & i

XEHRD: 0253-4177(2008)12-2443-06

A E AR T TE 2 AR 2 K U L SRR I T ik L T
PRI REOR™ (p Y 2% HOR BT B RD BRI
7 Jik B AR A fEL Ik S B R AE AR T AR 1 7] e 2 £ e
S BN A2 A DTSR R AT T A ASSCHR R T pn iR
B2 B i P T 22 KA R B A L R 4% R R
0 pMOS 45 #1 nMOS A T SE 8L T 53 51145 5 19
LA T T LB EEAG B T PERE L BEAIR T IIRE.

2 pn BB TR M% S KIERHITRIT

CMOS Z K HL i 78 p BUFD n BB Fp . B T A5 o
() p BUAN n Y22 K75 F % SE B 22 0K S sl T an Al 1
B . 25 AN AL IE R AU {5 5 i AT RE LB A
@ B W HfE. BT F AT B g im kT2 TR
R n RS ml ] A R (R B B AL T p A SRl
B2 p 2K BRI B 00 5, B 1T LA 5 4
AR U L 3T AR 5T 2 W A R S B O A TR R 1
pMOS 5 3 12 Ml 421k 2 B AR U FEL 9 2 B nMOS & /N
B2 R 1 FoRT X JE R O . nMOS A MR U
it E R R A TR 2 SR, pMOS A B AR
T FEL O 3222 |l 0 T A S O RR 2R A T AN A I e
J B3 K T 1 A m L T AL pMOS A5 A U H
WANEZ HIE, 5 n MRS ST . p B Z K
TS T B B 4% A B M R TR RO A 0N . R R
Wt > 0 TS5 bl R DO RE 1R s p G R R L DRI

HRE X FZAE ST, Bt & n ML E p
TG R FRAT 16 2 W 0 A B s B A A M 5 0 400 IE I
XL T 5 3 5k 2 2R R P OR S A A2 B ok s BT H
(. RAHZRHISR A — 7 s AR K T 5 — Jr
DR IS M i [ A 0 e ) 85K 2 14 5 5 0E 1045 5 7 A
%=,

©2008 H [H T2



2444 k5 ko W %29 &

Vdd
Vdd
I
) | Pr2
{ Out
/] Out l\‘
\ | [Nr2
Gnd
CLK—
CLK———] [ Ne2

N fREFE

(b)

1 ZARERET (O n B RGBT (OFRER p B L KGR E]
Fig.1 Domino XOR gate (a) Standard n type domino XOR gate; (b) Standard p type domino XOR gate
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Table 1 Normalized gate leakage current of low-V, and high- V devices at two typical die temperatures

nMOS pMOS
IR B A 25 1 e {1 IR 1 (1 45 17 1w 1 {2 1
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Fig.2 Output voltage waves of the inverter in 45nm technology
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XOR gate with the dual-threshold voltage and the multiple sup-
ply voltages
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Table 3 Leakage current of four XOR gates in the different input vector and clock states at 25C (nA)
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power and AC noise margins of four XOR gates

Comparison of normalized active power, lowest static
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Design of pn Mixed Pull-Down Network Domino XOR Gate in 45nm Technology

Wang Jinhui'", Gong Na*, Geng Shuqin', Hou Ligang'. Wu Wuchen', and Dong Limin'

(1 VLSI and System Laboratory, Beijing University of Technology, Beijing 100022, China)
(2 College of Electronic and Informational Engineering, Hebei University, Baoding 071002, China)

Abstract: A pn mixed pull-down network technique is proposed,based on the application of pMOS transistor and nMOS transistor in
the pull-down network,to lower the power and improve the performance of the domino circuits. First,a domino XOR gate with this
technique is designed. Compared to the standard N type domino XOR gate,its static power and dynamic power are reduced by up to
46% and 3% ,respectively. Second,using this technique, the dual-threshold voltage techniques and the multiple supply voltages tech-
niques,a novel domino XOR gate is present and its static power and dynamic power are reduced by up to 82% and 21% ,as compared
to the standard N type domino XOR gate. At last, the minimum static power state of four XOR gates and AC noise margins are ana-

lyzed and obtained thoroughly.
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