HEEA fHAEZS UIRREG 2007 —ARC — 173 (9)
IPS] SIG Technical Reports 2007/ 5./ 31

MIPS R3000 {2 BT B4R EHHI R Y — T HRNORR
B EE BB KW R AAREMY RE AT
Fig Gt A FEN SEEARN G EEM s gt

t BRI RS R FE T HWIeH T 223.8522 ) IR #EHBEELEH & 3.14.1
H EHITEAETHEMHAT YR T 135.8548 WX LM 3-7-5
11 WRKZHMEI AT > ¥ — T 153.8004 FUREH REHHE 4.6.1

E-mail: {seki@am.ics.keio.ac.jp

HOEL FH{EINT—F—F 1 LY (PG) 26 HRERMA Y — FHIENC L 5HBRENNRFELRET 5.
MRS & ES 2 RES. BRES. 77 TN OBEREO 4215 8IL - ZhEThoa=y F 2B%T 5. PG
RV 206 oG % MIPS R3000 70+ » 4138M L. ASPLA 90nm 54 75 VICkHEEARR. VA7
TPECHOEHEAROFEEIT- L. £, BHFELMSOICRTL ¥ 22—V 3 » T4 208ABRMEF
RUFR—IF7T Y= ave@ffd TRy VOFERAFELAMTLA. COBR. 77r—2av0FHhT
DB HOEHIFIL. V-7 BHT3N%. ¥4+ 39 7FENLI59%TH-7-. LETIE5%DHBRENEIEEE
BRLE. AV —THEORENTE > TELETY PA—N—~y FIZMU%TH T2,

*¥—0—F BHBAH BARAY-THE. XO—F-F1 0¥, V78D

A Fine Grain Dynamic Sleep Control Scheme in MIPS R3000

Naomi SEKI!, Yohei HASEGAWA'!, Hideharu AMANO!, Naoaki OHKUBOV!, Seidai TAKEDA',
Toshihiro KASHIMA", Toshiaki SHIRAI!, Kimiyoshi USAMI', Masaaki KONDO'!, and
Hiroshi NAKAMURAU'tt

t Graduate School of Science and Technology, Keio University 3-14-1 Hiyoshi, Kouhoku-ku, Yokohama,
223.8522 Japan
tt Department of Information Science and Engineering, Shibaura Institute of Technology 3-7-5 Toyosu,
Kohtoh-ku, Tokyo 135.8548, Japan
111 Research Center for Advanced Science and Technology, The University of Tokyo 4.6.1 Komaba,
Meguro-ku, Tokyo, 153.8904 Japan
E-mail: seki@am.ics.keio.ac.jp

Abstract A novel fine grain power gating technique in a promso;' is proposed for saving leakage power in the
future semiconductor processes. By dividing an execution unit into four small units: multiplier, divider, shifter and
others and cut off the power dynamically based on the operation, both dynamic and static power can be reduced.
‘We implemented the chip layout of MIPS R3000 with the proposed mechanism using 90nm CMOS technology, and
evaluated area and consuming power. Evaluation results of some benchmark programs for embedded application
show that 31% leakage power and 59% dynamic power are reduced in avarage with 34% area overhead.
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