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CAD Techmque for Low-Power LSls Exploiting Dual Supply Voltages
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The increase in demand for battery-operated portable systems such as notebook computers is pushing the requirements for

LSls simultaneously toward low power and high speed.

We have developed a CAD technique using dual supply voltages (the original voltage and a reduced voltage) for logic circuits

on a chip.

The CAD tool automatically detects the circuit part that will be able to operate at the reduced voltage in terms of
timing, and generates the circuit structure with dual supply voltages.

We have experimentally applied the technique to an Mpact

media processor, and found that significant power savings were obtained while maintaining the performance.

L ELE

LSIOEE Nt~ =—ZlF, 221, 2 FFFTFETmZ
5T, ZHUE, LSI Tl T 2E A% Wl o
2%y T ) FEa R A S AT ety T — P DD
WHEROEREL TP 77 EH->TEPHTHD, CMOS
CRIl B m g (b5 4k) LSI KB Iy fbicis, ®hfEdids
LEZ T 200 EMTH2, £ 22H, HWEELEZ T
5L MOS 7y P AF OGRS INT 578, LSI 4%
DOMEREZMTSETL 5, ey a > s
P IC IR B L2 LSI T, “MtEREOMER" & IR
EvakTOOMKT A =—Z%, LTI ENR
KEN B,

L], ZH=—RIZZ 2Dk, LSIOGE7ot2%
BUTLHZ 5, ZoOTHELZMLTLSI 2KE
b5 CAD Hifli 25 Lz, 22T, 2 BEMSEA
it % CAD, 2 BlEHBINA 77 b Tk, B L0 Mpact
T u oy DI o TE S,

E 2 BEESOEHEHR, CAD “PowerSlimmer,,”

LSI Nk Ml ferhicld, @i, &4 3 7ISmiol
VSRR (2 ) T4 AN RAR) E, F4 I TILRBOH
BASEE ( /> 2 ) F 4 AN SR DT B, 20T
£ AN A OB — b BLT7 )y 7 Tuy T (v

BWZ L E 21— Vol.52 No.l12 (1997)

rr I_ o
F/F [ —{FFl

PowerSlimmer,,
(2 BRMEOCBINERN)

E
@ =

<
LAIL3) =5

—1 F/F B e =] Do FF
—{rr —{>0—{ F/F
L5 ‘; FIF }—

F/F : Flip Flop

B 1. PowerSlimmer.,D##EE  PowerSlimmery, (3, fEAEH A
N EETEIE L ude S A 2 T MG R & Frlh bk U TIRE b 2,

Function of PowerSlimmery,

(1) Mpact s, HHtEkENZv=T 4 v 7)Y —FHIEH
LI AT AT Tty T, WRIEHEE, =KL 77
1y 7 AN, EFARGE, AT AL, ETA o
AF L ED?NF AT 4 THEE 1F 9 7 TEREL,

&




0 3e) (ZPEAROEIENE (Vopy) THIfESE, —Ji, />
20T A A 23A LD NVARCEEGEE (Vi) TEIfES
HE, JHUSED, NS EROMEGREEINTESE2 2 &%
HENbTE B, A0, @GAENERETE A 3 FICREBO
& BT R QIS OF 2076, Vi & Vop 2
&k B lis i % AW’ 3 5 CAD “PowerSlimmer,," %
BHZE L 72 (1)1,

TOoOWEBEEIESHAE L 22 CMOS g Tld, VIO
MTIHERLTREGP DL, Vo BIVDHTI % Vg2 VDA
INCHERET BRI, R IR 2 IREE A S I E
BV A R—F N R SERH B, O ANE
W, Vopneh@ PMOS (P F ¥ 0 MOS) b7 2%
AUEEITIE Ay M A TR, ERERATRN S M H
e ThHD, —Ji, TNLUADERTIEL~ N arv—%
O A BEZ N, LUy a3 os—F DAL, F v 7l
flids LI E ORI 22 2D T, AT 245
LR GHBLIBHIEEZLRIRTIHELSDH B, Power-
Slimmer, (&, VUV 3 2 23—F O A2 I RIS 2
HAE, (GNERDS A I I RGERNLT, TELE
FZ2LDELEZ Vy, EIVICHERZ 2,

PowerSlimmer,, > A Jjix, o —F LULOii sy b )
ZMNEDTH B (F2), kil #id, RTL (Register Transfer
Level) i&it, G 28 TRy b ) 2~ 21E507,
ZZFTRIEAEZ U TE Y, ZDFy b )AL
Z 82, PowerSlimmer, 32 74 72 )b L8y 4
I ZET R E B %A%, VitV Ve £ IVIRAE
DAy b VAMRELT S, 512, ZORMERY b YR
M3y A4 77 b (P&R) W=z s, 2 sEIHc i
LA TNk, LSI D= A7 FIRICHERL ATy
P TF=FAE NG,

‘ v 1 PRI
; L PowerSlimmery,
Jiw s l
Ps5—vay( emmzvruzr |

2. PowerSlimmery, MLz LSI 85120—  PowerSlimmer,,,
3, WEA S R AP RANT L E 2WEM A LR b ) A
WA B, TNEMZ, PRR V=L TABMLV AT 7+ 5,

LS| design flow when using PowerSlimmer,,
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Row-by-row layout architecture with dual power supplies
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Relationship between power dissipation and Vpp.
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Results of PowerSlimmery,,
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Distribution of path delays
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Results obtained for power reduction (simulated)
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