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2500 172 4816 9.535 9.485 —0.52 13314 8.733 34.41
3000 172 4013 11.960 11.674 —2.39 18.380 12.328 32.93

016601-5



#) 32 2 3Rk Acta Phys. Sin.

Vol. 62, No. 1 (2013) 016601

[2]

(3]

(4]

[5]

[6]

Y5 EEL
Az

0 i
300 400 600

500
CL/fF
K5 kARSI

. 5 HE
A

6 KA E ke

Bl 5 B 6 73 Il 27 4 380 7 A K sl f B

AL, AR SR AR I DI FELL . IR 5
HORT DU Y, S8 A, DU R SR A
K 6 T LLA HY, Bl i BEBOR, DA B2 1) T e
ol /N 2Ty R B RO R 7 VR A LR
B BN, Ry T A 2 0 B L3 28 1A i 3 Ak HL B,
A 455 B )y H BEL AT R S LB O HLRH, L TR AR 2
Jr i FR) e P, B S A H AR i ) L LA
M AT LB L Ry R G AR SCHE H I AR AL A
A B T BAR R R

5 %

AT HELA o0 A A FERE Y, 76275 18
AN PR RIS R A B A TR S My ey 7 b3k
R U N 6 NITTR AN > ZAN S 001 = N2 A LT S
WA IEL B ST, Serh i e iie 7 H
TGO LI e L PHL I S ), SR B TEAU A IR 7%
A0 T BT F B I 2 B8 s s HIRBIE T
ARE S B LRI P A SR B 2 T 1R O 2R 5K, HE
YT AR A T L ) 70 AT SN AR, A8 T 2 fi
B BT VRS TSRS (R oh SERE RS, £ el b
R T AR ALY, R e R T 90 A1 65 nm
CMOS T Z Kl T A SRR 1A 2k, 72
AR SE IR S AN T AR O ORAIE T S
B 5 T, DIARILAL 0 e K LB T ik 30% LA B % T
K CMOS HE L BB L Bevh, I A
AR KON

Semiconductor Industry Association 2010 International Technology
Roadmap for Semiconductors 2010 (ITRS 2010)

Uchino T, Cong J 2002 IEEE Trans. Comput.-Aided Des. Integr. Cir-
cuits Syst. 21 763

Zhu Z M, Zhong B, Yang Y T 2010 Acta Phys. Sin. 59 4895 (in Chi-
nese) [ARAH, B, A 2010 PPBEA4R 59 4895]

Sahoo S, Data M, Kar R 2011 Proceedings of the Second Interna-
tional Conference on Emerging Applications of Information Technol-
ogy Kolkata, India, February 19-20, 2011 p379

Zhou Q M, Elmore K M 2006 ACM/IEEE Design Automation Conf.
San-Francisco, CA, USA, July 24-28, 2006 p965

ZhuZM, Zhong B,He BT, Yan Y T 2009 Acta Phys. Sin. 58 7124 (in
Chinese) [AH7 M, B, i I, B4R 3E 2000 P B4R 58 7124]
Chen P C, Chen P Y, Wong D F 1996 Proceedings of 33rd Design Au-

tomation Conference Las Vegas, NV, USA, June 3-7, 1996 p487

[8] Ni M, Memik S O M 2007 Proc. Des. Autom. Test Eur. DATE Nice
Acropolis, France, April 16-20, 2007 p1373

[9]1 Ajami A H, Banerjee K, Pedram M 2005 IEEE Trans. Comput. -Aided
Des. Integr. Circuits Syst. 24 849

[10] Lee Y M, Chen C C P, Wong D F 2002 IEEE Trans. Circuits Syst. 1
Fundam. Theory Appl. 49 1671

[11] El-moursy M A, Fridman E G 2005 IEEE Trans. Very Large Scale
Integr. (VLSI) Syst. 13 971

[12] Kar R, Maheshwari V, Agarwal V, Mal A K, Bhattacharjee A 2010
IEEE Symposium on Industrial Electronics and Applications Penang,
Malaysia, October 3-5, 2010 p436

[13] El-moursy M A, Fridman E G 2007 Integr. VLSI J. 40 461

[14] http://www. eas. asu. edu/~ptm/2012.6.27

016601-6



) 32 2 4k Acta Phys. Sin. Vol. 62, No. 1 (2013) 016601

A novel interconnect-optimal power model
considering self-heating effect”

Zhang Yan' Dong Gang Yang Yin-Tang Wang Ning
Wang Feng-Juan Liu Xiao-Xian

( Key Laboratory of Ministry of Education for Wide Band-Gap Semiconductor Materials Devices, Microelectronics Institute,
Xidian University, Xi’an 710071, China )

( Received 27 June 2012; revised manuscript received 22 July 2012 )

Abstract
Based on the distributed interconnect power model, a novel dynamic power model is presented in this paper, in which a non-
uniform interconnection structure is adopted. This model takes into account the self-heating effect and is constrained by delay,
bandwidth, area, minimum interconnect width and minimum interconnect space. The validity of the proposed model is verified by
90 nm and 65 nm complementary metal-oxide semiconductor technology. The results indicate that the proposed model can cause a
power consumption reduction as high as 35%, and yet the delay, area, and bandwidth are not deteriorated, when compared with the
conventional power model. The proposed optimal model can be used for designing large scale interconnect router and clock network

in network-on-chip structure.

Keywords: distributed interconnect, optimal power model, self-heating effect, non-uniform interconnection
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