A HRALEES  BTRREG 2006— S LDM—125 (13)
IPSJ SIG Technical Reports 20065/12

90nmCMOS BIEIZ 31T BB L OEHIE DD & DO ER| & fighr

e BE YangYum!! MR B HA BEX
=L R ER O OFM & EAM

FAMKFERER VAT LANEBEM T 816-8580 RMALER iHRBAE 6-1
1 ERBT R AL - FFRTE%R 710048 BETETERE 5
tit WK% R T A LSIEIRE ¥ — T 814-0001 wEWH R RE TR 3-8-33
it JUHRZERER & 27 AWERRIEMAER T 816-8580 HRMME A B 24H 6-1
E-mail: {{masaki,tarumi,sakamoto}@ec.csce.kyushu-u.ac.jp, ttyangyuan@xaut.edu.cn,
tt1{muroyama,ishihara}@slrc.kyushu-u.ac.jp, t11tyasuura@c.csce.kyushu-u.ac.jp

HoHEL FE, NBFLoZIRETAERMEDIZLSXAHAFII - TETW S, ERMEEOEL>EIZE-
CHEEVMETT 2. FEEVEH LS EDICBEL X ICHATIBRPHFERLETHS. BRUBHIIELS
EHFERT A0, TTHEESSXOEBLHBTILENHS. FHTIE, 90nm o2 2V CMOS
EEICBOTERZTY, BEE 2 NBESLCENCEXIRBIC QW THITEITo . WEXHE LT 199
BOY L /FL—2ERWE. ELH5XRF v FRBLOF v FINCHT TRIEL, BIE, BDfEROoThE XU
EROBADIELOXIZ OV TERBL UMM 21T 1. ZRIERILL, V- BAOEL EBNRENVI L, Fv
TREYLF v FHOFMEOENKEVW LR ENRRBRTEI.

*—0D—F BEEZS-%, BHiILo%, Deep Sub-Micron, CMOS

Measurement and Analysis of Delay and Power Variations in 90nm
CMOS Circuits

Masaki YAMAGUCHI!, Yang YUANtt, Kosuke TARUMI!, Ryota SAKAMOTO!,
Masanori MUROYAMAMt, Tohru ISHIHARAM!, and Hiroto YASUURA!

f Graduate School of Information Science and Electrical Engineering, Kyushu University

6-1 Kasugakoen, Kasuga-shi, Fukuoka 816-8580 Japan

t1 School of Automation and Information Engineering, Xi’an University of Technology

5 Jinhua South Road, Xi’an, 710048 China
11+ System LSI Research Center, Kyushu University
3-8-33 Momochihama, Sawara-ku, Fukuoka 814-0001 Japan
11t Graduate School of Information Science and Electrical Engineering, Kyushu University

6-1 Kasugakoen, Kasuga-shi, Fukuoka 816-8580 Japan

E-mail: {{masaki,tarumi,sakamoto}@c.csce kyushu-u.ac.jp, {{yangyuan@xaut.edu.cn,

11 {muroyama,ishihara}@slrc.kyushu-u.ac.jp, {1{tyasuura@c.csce.kyushu-u.ac.jp

Abstract As the transistor size shrinks, process variations increase. Under the existence of the variations, an
existing design Aow will not be effective for minimizing the worst-case circuit delay and average power consumption.
As the first step toward developing a better solution, this paper investigates basic characteristics of the delay and the
power variation. We measured delay and power consumption values for 1,890 ring oscillator circuits designed with
90nm CMOS technology. We also analyzed both intra-chip and inter-chip variations for delay, dynamic power con-
sumption and leakage power consumption. The measurement results demonstrated that the leakage power variation
is very large and the inter-chip variations are larger than the intra-chip variations.
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