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Tab.1 Element parameter values of the equivalent circuit model for on—chip spiral inductors

A% LonH  L/pH R/Q R/Q  C . /fF CL/fF R,,/Q R,,/Q C,/F C,/fF R/kQ C/fF

N1 1.68 82.47 2.18 0.78 68.9 67.4  268.47 232.18 38.5 46.3 1.78 22.78
N2 1.84 80.58 1.76 0.56 77.6 77.3 283.58 212.36  40.2 49.2 2.33 31.20
N3 1.75 86.62 4.38 0.60 75.4 74.6  289.69 220.41 41.4 48.5 2.15 30.54
N4 1.62 78.17 1.36 1.27 80.1 80.4 29545 264.73 48.3 58.8 3.46 29.17
N5 1.46 90.64 1.62 0.83 85.7 84.8 305.41 240.54 455 55.3 3.23 38.44
N6 1.92  113.18 2.04 0.42 73.2 73.5 280.13  217.37 35.2 36.4 2.05 43.62
N7 2.03 75.65 1.82 1.45 79.3 78.8 301.16  245.85 42.9 47.2 2.28 32.15
N8 1.71 90.12 2.15 0.64 75.2 75.3 291.78  236.33 41.6 49.7 2.35 30.96
FHE 175 87.18 2.16 0.81 76.9 76.5 289.46  233.72  41.7 48.9 2.45 32.35
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A new modified single—m model for on—chip spiral inductors

LI Cheng-wei', MA Ming-lin"*, JIN Xiang-liang®*, CHEN Yuan', LI Zhi-jun'
(1.The College of Information and Engineering, Xiangtan University , Xiangtan 411105, China;
2.Hunan Engineering Laboratory for Microelectronics , Optoelectronics and System on A Chip, Xiangtan 411105, China;

3.School of Physics and Optoelectronics, Xiangtan University , Xiangtan 411105, China)

Abstract: A new modified single -1 equivalent circuit model for on—chip spiral inductors is presented. It
shows a good fitting result between the simulated data of this model and the EM simulated data in HFSS over a
wide frequency range.The proposed model takes full account of the substrate coupling effect,the skin and proxim-
ity effects at high frequencies,component parameter values of the circuit are analytically extracted based on Y-
parameters using the method of quasi-linear functions and the two—port network analysis derived from EM simu-
lation without any optimization. As applied to the symmetric single— equivalent circuit, it can simulate the fre-
quency variation characteristics of different parameters for on—chip spiral inductors with a high precision from 0 to
20 GHz,and verify the accuracy of the equivalent circuit model.

Key words :single—T equivalent circuit model ; parameter extraction ;the substrate coupling;high precision



