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Power breakdown with fastest delay time

Percent of power
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O Dynamic
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For 65nm, static power is /4% in
average for our benchmark (W.
Hung)
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my invtest =
Jdib "tt.lib" tt

.option nomod runivi=0

.param wp=0.4u wn=0.2u

vdd vdd 0 1.2 .
mplyivdd vdd pmos w=wp
1=0.13u m

mnlyi00nmosw=wnl=0.13u
vini 0 pulse(0,1.2 10p 10p 10p
200p 400p)

couty 0 1f .
*.meas rmspower rms power

.meas avgcur avg i(vdd) from 0 to"
400p o

tran 1p 1n

.probe v(i) v(y)
.end

my invtest

my invtest

*¥xxxkx operating point information
thom= 25.000 temp= 25.000

**¥xxx gperating point status is voltage
simulation timeis 0.

node =voltage node =voltage
node =voltage

+0:i = 0. Owdd = 1.2000 O:y =
1.2000

my invtest

**¥%%* transient analysis thom=
25.000 temp= 25.000

%k %k %k %k %k *k

avgcur= -6.2820E-06 from= 0.0000E+00
to= 4.0000E-10 14
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Po1= Pout=o X Pout=

2-input NOR Gate 017 Tout=0 % T out=1
=Py x (1-Py)

A B Out
0 0 L With input signal probabilities
0 1 0 Py = 1/2
1 0 0 Pgoq=1/2
- L 0 NOR =& 3) A F

=3/4 x 1/4 =3/16
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PO—>1 = Pout=0 X Pout=1

NOR (1-(1-Py)(1-Pg))x(1-Py)(1-Pg)
OR (1-Py)(1-Pg)x(1-(1-Py)(1-Pg))
NAND PP X (1 - P,Pg)

AND

(1

- PoPg) X PPy

XOR (1 - (PA + PB' ZPAPB)) X (PA + PB' 2PAPB)

0.5 A_Dol} ,

0.5 B
For X: Py, =

ForZ: Py . .=
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BT BT R B T

PO—>1 = Pout=0 X Pout=1
NOR (1-(1-Py)(1-Pg)) X (1-Py)(1-Pg)
OR (1-Py)(1-Pg)x(1-(1-Py)(1-Pg))
NAND PAPsX (1 - P5Pg)
AND (1 - P,Pg) X PAPg
XOR | (1 - (Py+ Pg- 2PsPg)) X (P5 + Pg- 2P,Pg)

0.5 A—D@l >
Z
05 B
For X: Py,1=Pyx Py =(1-Py) Py
=0.5x05=0.25

For Z: Py,,= Py X P, =(1-P4Pg) PxPg
= (1-(0.5x0.5)) x (0.5 x 0.5) = 3/16 5,




Genera ted by Fox tPDFC ator ©F tSftw
http://www.foxitsoftwar Foke Vi

= Ol= O|W
00O |=

‘L 1 T TG B R
n AN ----EE R E T HENEET 6
Mgt NIZ 5T T— DN BN F A <073 “ 173840 MR

N No\) Nol2¥ =N
Po—1=PoP1=Po(1—Po)=2—]8'( _2_]8j: 0(221\7 o)

NS AETIN=1,N=2, Fy1=1X(4-1)/16=3/16;

2 N AR TNG=3,N=2, Py.1=3X%(4-3)/16=3/16;

2B NSRBI NG=2,N=2, Py.1=2X%(4-2)/16=1/4;
o B -~ FERE T BRI AT N

24



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

! ! ! :
S[2] S[13] S[14] S[15)

F o< FE o B
EReRb AN S
HREFHEFRKT1

25



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

P.=1,.V, —%K(nm—szj%

mean

Ev“ﬁfvg? éﬁﬁ%@bﬁé

= FUMH R B DA E B RR
» ERIFESWAE ST TRERREAX

tal low
0.5 ' .
240}
220} 0.4) MRS
200+ | WILy=72 pm/1.2pm
180+ _ WiLly=2.4 um/l 2 um
160+ S 03f
140+ >
120+ ~
< 0.2k
= 100+ <
2
~ 80}
60+ 0.7
40+
20 0.0 ! .
0.0 0.5 1.0 1.5 2.0

in/ fout

1/ns

%’&ﬁ ﬁ&ﬂﬁAF?MLﬂ T FER TR]AH <5

26



(P I Fy) 1%

Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

Psc — [meanVDD — %K(VDD o 2I/T )3 f'Z'

SUMR R 2R . R B% DO #R

—FH BTN S A B ELF

(o

P AH X EEL R E

(o

s K EE ]

=P S

1
20.0 T L] L 1 I T L 4 L) L) i L 1 T L) l' L] L L) L) 'I L L 13 L3 l”l)I) ?
[ Ler=0.15 um )
o /o |-
i CL=250 fF “ oot e /
1501 £=200 MHz i 5 3
g Vo £ P
I ThFEPR FE :
L e ] / ki 4
[ i Vi
! 5
5.0 l . Ve VN Vi Voot Ve Vop
! Viala.u,
0.0 Lt 2 1 a0 s ¢ 2 s 1 3 1 1 P ;
0.0 0.1 0.2 0.3 0.4 0.5
¥ /Voo

27



B/ i
52 e A

FY

Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com...For.evaluation.only-

=N

. H‘—
* ~

» HHFESIFNEERR

s PERRAEIRA,
L35 3

s /D

H

D

7 1B {EL LI

. B

A

FEL

V1 A\

]Dzzloexp[

IhFE

(<=

VG _VT

nVv

t

g Vi M/]\

+—1/S

i Ism

Ist3=Isr2+10 i

-AV &= 0 In

. 1R EL FEL 3t 55 1B P P ) SR AR

"l'l

28

|



V. [

137

Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

VIR

CL018G | CLO1S8 CLO18 CLO18 CLO15 CLO13
LP ULP HS HS HS

Vg4 1.8V 1.8V 1.8V 2V 1.5V 1.2V
T, (effective) 42 A 42 A 42 A 42 A 29 A 24 A
Lyate 0.16ym (| 0.16 ym | 0.18 ym | 0.13 um | 0.11 um | 0.08 um
Ipsat (N/P) 600/260 | 500/180 | 320/130 | 780/360 | 860/370 | 920/400
(vA/pm)
I+ (leakage) 20 1.60 0.15 300 1,800 13,000
(pA/pum)
Vi, 0.42V 0.63V 0.73V 0.40V 0.29V 0.25V
FET Perf. (GHz) 30 22 14 43 52 80

From MPR, 2000
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= F[n{mEFBB (Forward Body Bias) ,
.B Breo T FINMOSEF KL, JEHBEH, NI
tantey EAT R AL, FEAREIE

‘_Ij standby = AW ERBB (Reverse Body Bias) ,
Ej§§Wo PR, B SR

. g « ZE{fEZBB (Zero Body Bias) , IF
A, A EimE

Substrate Bias Controlled
Variable V5 Devices -
(Increase Vrduring idle periods)

from [Seta95] (ISSCC 1995) 32




Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

i 2 k[ 2 BIEBR

—
|7

b —}—D@__

Y
Y

p >0—_
})7

>
b

U%ﬁ

33



o # U5/ ERHEA

 REBRA: REE/MKRE

o JEREERR: KEBE/SRE

> —).J—" N
: _}_:D—_D° p- 1'__)‘—{
> >0—_DD }i%)ﬂfw>
1= Smelms | N

34



Genera ted by Fox tPDFC t ©F tSftw
http://www.foxitsoftwar only.

AFEGTT R FRT I?J%%’UMJG /R

i Wit ER Qs i PaRrS PR ThFERIE H
HER vtz ) R RS JINEEZ
DIRe % HATE JUfE
RTLZ I P il LA 10% ~90%
B4 o 1B 45 £E ] 10% ~15%

A1 /R R B 97 f# 15%

AR T 15%

% mEER~HAE  |20%

=
R B 2% A AT 2% 20%




