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Table 1 Error range of result for the structurein Fig. 2 (based on the result from Fast Henry)
| GHz /U m| <0.2% | <0.4% | <0.6% | <0.8% <1% <3% <6% <9%
10 2000 100.00% | 0.00 % 0.00 % 0.00 % 0.00 % 100.00% | 0.00% | 0.00%
100 56.79% | 29.63 % 9.26 % 4.32% 0.00 % 77.78% ] 11.11%] 11.11%
2 (WAM) FastHenry 2
Table 2 Comparison of the time to compute the structure on Fig. 2 with WAM and Fast Henry
/s
| GHz W m
WAM 17.29 0 6.31 23.62
10 2000
Fast Henry 17.39 47.8 57.46 122.67
WAM 17.3 0 10.26 27.57
100 2000
Fast Henry 17.35 47.37 57.4 122.13
200 200Q m , 3
, Fast Henry
Fast Henry
, Fast Henry
3 Fast Henry
Table 3 Computiona result at different length and )
frequency with WAM and Fast Henry 2 )
/s , 100GHz,
/M m | GHZ
[ % | % | WAM Fast Henry
200 2.39 0.38 27.73 139.92
500 2.39 0.29 29.5 128.14
1000 100 2.39 0.25 28.86 123.81
1500 2.4 0.23 27.57 122.81
2000 | 2.37 0.29 27.57 122.37 [1] Deutsch A, Coteus P W, Kopcsay GV ,et a. On-chip wiring
2500 2.37 0.21 2.5 122.25 design challenges for gigahertz operation. Proceedings of the
I's
/ Hz M m |EEE ,2001 ,89(4) :529
[ % [ %| WAM Fast Henry he sdif and o ind of li g
1 0 0 19 32 95. 26 [2] RosaE.The and mutual inductance inear conductors.
102 0 0 19. 43 94.9 Bulletin of the National Bureau of Standards,1908:301
104 0 0 19.84 103.91 [3] Ruehli A E. Inductance caculation in a complex integrated
10° 2000 0 0 19.73 102.2 circuit environment. IBM J Res Dev ,1972:470
108 0.00 0.00 20.09 111.32 [4] Ruehli A E. Equivalent circuit modes for three dimensional
10% 1.50 0.03 | 23.62 122.67 multiconductor systems. |EEE Trans Microw Theory Tech,




850 26

1974 ,22:216 for on-chip interconnects. IEEE Proc Custom Integrated Cir-
[5] Kamon M,Tsuk M J,WhiteJ. FASTHENRY:A multipole- cuits,1999 :457
accelerated 3D inductance extraction program. |IEEE Trans [10] Michae B ,Krauter B ,Alatan L ,et a. Equipotential shellsfor
Microw Theory Tech,1994 ,42(9) :1750 eficient inductance extraction. |IEEE Trans Comput-Aided
[6] Deutsch A, Kopcsay GV ,Restle PJ,et a. When are trans Des,2001,20(1) :70
missorrline efects important for on-chip interconnections. [11] Shepard KL ,Tian Z. Return-limited inductances: A practica
|IEEE Trans Microw Theory Tech,1997 ,45(10) :1836 approach to on-chip inductance extraction. |[EEE Trans Com-
[ 7] Li Fuhua,Da Wenliang,Li Zhengfan,et a. Investigation on put-Aided Des,2000,19(4) :425
coplanar stripline on dlion substrate and its application. Chi- [12] Song Ben, Hong Wei. Wavel et-accel erated f requency-depend-
nese Journal of Semiconductors, 2004 ,25 (9) :1181 (in Chi- ent inductance extraction for three-dimensonal structures.
nese) [ , , .. Chinese Journal of Microwaves,2000,16(1) :13(in Chinese)
,2004 ,25(9) :1181] [ &,
[ 8] Qi Xiaoning. High frequency characterization and modeling of . ,2000,16(1) :13]
on-chip interconnects and RF IC wire bonds. PhD Thess,U- [13] Ji Heo,Devgan A ,Dai Wayne. KSm:A stable and eficient
niversty of Standford,2001 RKC smulator for capturing on-chip inductance efect. Pro-
[9] HelLe ,Chang N ,Shen Lin. An eficient inductance modeling ceedings of the ASP-DAC ,2001 :379

A Weighted Average Method for Efficient Parasitic Inductance
and Resistance Extraction

Wei Hongchuan, Yu Wenjian, and Wang Zeyi

(Department of Computer Science and Technology, TsinghuaUniversity, Beijing 100084, China)

Abstract : Through introducing the current ratio of filament as weight factor ,a closed-form average formula can be extended to
compute interconnect inductance at high frequency. And the s milar formula to compute interconnect res stance can be obtained
through analyzing power waste. Theory analyss and numerical results show that this method can be applied to compute imped-
ance at high frequency ,greatly decreasng computing time and reserving smilar accuracy compared to Fast Henry.
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