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Through-Silicon-Via Parasitics Extraction Based on
Transmission Line Theory

ZHOU Zichen* ,SHEN Zhenning”

(‘a. Department of Electronics Technology ;b. Department of Information Engineering,
Engineering University of Chinese Armed Polic Force,Xi’an 710086, China)

Abstract ; Through—Silicon—Via( TSV) is a key technology for three —dimentional integrated circuits (3D
ICs). The parasitic RLGC parameters are extracted through transmission line theory (TLT) according to its
characteristic. Firstly,the TSV is treated as a lossy transmission line. Then,the parasitic electrical parame-
ters are extracted from the simulation results of TSV pair with HFSS and TLT. The computation results
show that per unit RLGC parameters vary with the change of frequency. The resistance and admittance per
unit length increases from 0.45 m{)/pm and 2.5 pnS/pm to 2.5 mQ/pm and 17 wS/pm respectively
when the frequency increases from 1 MHz to 20 GHz. Meanwhile, the inductance and capacitor per unit
length deceases from 8.7 pH/pum and 8.8 {F/pm to 7.5 pH/pm and 0. 2 {F/pm respectively. Compared
with tradition methods,such as impedance matrix and admittance matrix,the proposed TLT method is fea-
tured by absolute convergence and being more suitable for high frequency application. Moreover,the TLT
method is further applicable to the design and analysis of 3D ICs through the full circuit simulation.

Key words : three—dimensional integrated circuit ; through—silicon—via( TSV) ; electrical parasitics extract;
transmission line theory
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