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Fig. 2 (a) Cold pinch-off equivalent circuit of GaN
HEMT device at low frequency; (b) Cold pinch-off e-
quivalent circuit of GaN HEMT device at high fre-
quency
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Fig.3 Comparison of measured and simulated cold pinch-off § parameters of GaN HEMT device
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Table 1 Values of 22 elements small signal equivalent circuit parameters extracted using matlab program

Crsa 0.01fF Crsi 0. 01fF Cos 277. 39fF Gn 0.0158S
Cpaa 0.01fF Crai 0.01fF Gt 8.59% 10758 z 2. 94ps
Cota 0.435fF Cui 0.435F R; 15. 600 Cus 26.24fF
L, 22pH R, 7.0230 Cu 30. 35(F Gas 0.0015S
La 13.72pH Rq 10.950 G gt 5.47%x10°7S

L, 126.63pH R, 7.230 R 86. 300
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Fig. 4 S parameters between modeled and measured data

X and <> represent the modeled S parameters

of 15 and 22 elements small signal model, — represents the measured S parameters.
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A 22-Element Small-Signal Model of GaN HEMT Devices

Liu Dan', Chen Xiaojuan, Liu Xinyu, and Wu Dexin

(Institute of Microelectronics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: This paper uses a new GaN HEMT small signal model that includes 22 eclements and increases the conductance of
G, and G and has parallel gate-source capacitance Cy, and gate-drain capacitance C, , Which can reflect the gate’s leakage
current. The results show that this model can improve the fitting precision and makes more sense in the physical domain. This
paper improves the extraction method for extrinsic capacitance parameters, which can extract the new gate-field plate and
source-field plate devices” small-signal parameters effectively. It can reflect the physical characteristics of GaN devices accu-
rately from the extracted parameters.

Key words: GaN HEMT; small-signal; optimize; modeling
PACC. 7340L EEACC: 2570A
Article ID: 0253-4177(2007)09-1438-05

+ Corresponding author. Email: caroliudan@hotmail. com
Received 6 March 2007, revised manuscript received 19 April 2007 (©2007 Chinese Institute of Electronics



