VAT LLS T%ErEdl 106— 1
(2002. 5. 29)

TrF 47y NEeEELIRENT — ¥ R AEE T
i) Bt KB OmE O OKME FEEN Ll OBEA

TIUNKRE: KERY AT LMEESEHER B LFE R
T 816-8580 &[R4 H i H & 6-1
fttrr Ty s AV a—ar AKRAAEH
F 210-0005 FEJNE UG T NG XEHIT 8 /SL —VZHELVT 127 8 F

E-mail: {{muroyama,akihiko 7yasuura‘}@c.csce.kyushuAu.a,c .jp, Ttokuma@simplex.com

HO5FEL EHDODADAY Y ATHAIAT—IOFEHREZZEELTF— 5 SAEFOBNERHIRT 5 FIEERET L. 751
%Bbt%%,#H%Kﬁ%k&%%ﬁdﬁ%éﬂé?*?@%ﬁvFﬁ%%t&%:}u&&w.%%M?»yuﬁb$
B LBEERBWIET 2717y P EERL, PELBHIGLRENET) 2L TT—y AWMy ehkoE N %
HIRT 2 FERBET L. BICARTICBVTRF— N5 D ) bAATFICERT S, WAR VAT AL 0T
FILEL DB EET IS THE, BEFFRRT 7747 v FEZET LI L TNXDETEBLIZ LD TH 5.
AR IREFENEREFEIRNTL. ERICIVEAFEFFHTH S I LI HERETE .

¥—7—F COMOS, 77747y, BN, XA vF>r7, 7—53A

Low Power Datapath Design Technique Considering Active Bits
Masanori MUROYAMAT, Akihiko HYODO?!, Takanori OKUMAT', and Hiroto YASUURAT

i Department of Computer Science and Communication Engineering Graduate School of Information
Science and Electrical Engineering, Kyushu University
Kasuga Koen 6-1, Kasuga-shi, Fukuoka, 816-8580 Japan
71 Simplex Solutions, K.K.
Parale Mitsui Bldg. 8F, 8, Higashida-cho, Kawasaki-ku
Kawasaki-shi Kanagawa 210-0005 Japan

E-mail: t{muroyama,akihiko,yasuura}@c.csce.kvushu-u.ac.j okuma@simplex.com
| > 2 A P,

Abstract We popose a low power datapath technique considering characteristics of transfer data. In many cases, not
all bits of data have effective information. We call active bils which are need for representation of data, unnecessarry
parts (except active bits from all part of data) are optimized for reduction of power consumption. Especially, we
focus on bus in datapath bacause of large power consumption. In some LSIs main factor of power consumption is
transitions of buses. By considering active bits signal transitions of buses are reduced. In addition, an implementation -

is introduced. Experimental results demonstrate high effects of our technique.
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diffi = Si_1 © S}

IhELELTT 27747y MEBHREME T A, fliH
FEEFEhOL EOMLHELRLTH D (dif f;% X;\2
BEEZD).

INLOREFMET S L) ICRIELHET 5. E5bhlK
B7 77 47Ey MEEREHERSLE R VO THS{LE
BRI AR AT A 2 B

4.3 ¥ i

EEIFE1L, E5LREE% verilog-HDL C&dakL, Syn-
opsys LD FHEEH Y — VT& % DesignCompiler THE
BADOHEFIE 52 TERLZ, JutixsF27 /7 udid i
0.18um ML 72, v v 7 EEEE 100MHz & L7, &
FEELE 6B IR TIIRT. AEOBEME L Tv:% BC Ik
1BC=53.76um*T& 5.

FrbERiIeTogEd, BE5LERE embeded BALD
BE B TREFREORBO HWHEE NIV S, I
13 BIEPHERNNAE WA GHIEM XOR # % (A
LTCWwWh 7 Thb. F7:embeded (ZEFILEIFEITKE <
%A, BEETEFFERIETOBEICB O TRETED
HINECENH. —F, EEERE TR N, = 1,2,4
PALCIE BLEEDO HH/N S WEPH TV A, BLEOE S (LM
BIIEERER L 2o T AEDTH L., BHEOFIELD D
JWVEERPE LN,

5 B b b

B TEBWCTFT— DT 771478y FEERELN
ADENEIRHFELREL . NZADA YT 77 4 7E5 L
BT — 9 % RFLAELR AL v F v FA R SHhnwI k

£6 FofLhEokks

Nseg
ER) 16 g 1 Z T | emb BI
e F (K] 32 16 8 4 2 1 0 1
Cell B 216 | 200 | 159 | 147 | 141 | 141 | 231 282
T (BC) 305 | 201 | 237 | 221 216 | 215 | 346 525
THEEA (uw) €55 | 569 | 511 | 501 | 499 | 500 | 636 | 1671
TR (n sec] 319 344 [ 2717 | 1.71 | 133 | 0.80 | 3.72 | 3.08

£7 HECEEOLE

Nseg
32 16 a 1 Z T | emb BI
FIE 7 F (K) 22 16 8 1 2 1 3 1
Cell ¥ 54 46 41 35 33 32 | 231 32
i (BC) 71 53 41 35 33 22 | 410 64
TR Guw) 192 | 158 | 152 | 149 | 143 | 140 | 736 | 267
ML {n sec) 239 | 1.24 | 067 | 0.41 | 0.40 | 0.24 | 3.89 | 0.48

TEALYIRL 7. A — =~ FEERFEE b B THAL
7oo EERIZE D AA v F 2V EEUIERAS3.3%EIRTE, K
FEFEHTH D ENVHERTEL, 77— ari@E
EOBEIHIE v MEOHIFHD b L TAL v F ¥ 7
BNERDET AL MEERDD ZENTE S,

FIRFCIRETEO B ERDFESBAL /2. ZetEEH
B A PRRIE, B, Y v FOKREEEEL Bk
NWADERFTECERTE S,

72, TOFATE Y PEEBLTT— 9 AL hORE
JDTRETH B LEZOND, TOBE L VFENES
AHIRTE L LB bbb,

B

KF v TORFHIRERFRBEER L X7 255 EF
vy —EMEL, BASHAOVEEROB B LU Synopsys
Vv xFOTThbibDTH A,
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