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Fig. 1 MESFET small signal equivalent circuit
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Fig.3 LN MESFET S parameters agreements of simulation with measurements (frequency: 0. |

~ 10GHz; circle: measurements, line: simulation)
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Table 1  Extraction results of LN MESFET parameters and initial bounds

Initial bound Initial bound
Parameter Result Parameter i Result
Lower bound Upper bound Lower bound Upper bound

R/Q 0.1 5 2.7924 Ce/IF 10 1000 653.74
R/8 0.1 5 0. 60961 Cea/TF 10 1000 45. 802
Ri/Q 0.1 5 0. 1005 Ca/TF 10 1000 114. 11
L./pH 1 100 62. 108 g4/ ms 0.1 10 5.3482
L./pH 1 100 1. 0024 gmo/ms 50 200 85. 847
La/pH 1 100 57.701 T/ps 0.5 10 3.4237
Ri/Q 0.1 10 0. 10218 Fitness 26. 791
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Fig. 4 Comparison of extrapolated S parameter with measurements in the range of 10GHz to

20GHz( circle: measurements; line: simulation)
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Precise Extraction of GaAs MESFET Small Signal Model
Using Improved Genetic Algorithm

Zhang Youtao"®, Xia Guanqun', Gao Jianfeng’, Li Fuxiao’, Tie Hungunzum] Yang N aibin’

(1 Shanghai Institute of Microsystem and Information Technology. The Chinese Academy of Sciences, Shanghai 200050, China)
(2 Nanjing Electronic Devices Institute, Nanjing 210016  China)

Abstract: An improved genetic algorithm is proposed for the extraction of GaAds MESFET small signal model. It has the fol-
lowing characteristics: floating encoding and continuous mutation; many genetic operators working together; individual opti-
mized. The improved genetic algorithm can quickly search the global optimum independence of the initial values. T his algo-
rithm is successfully used to determine the smallsignal equivalent circuit of GaAs MESFET from the measured S parameters
in the range of 0. IGHz to 10GHz and can fit measured S parameters very well. The results can be extrapolated well up to
20GHz. It is implemented by Matlab and can be easily applied to the model parameter extraction of HEMT , HBT, capacitor,

and inductor.

Key words: parameter extraction; genetic algorithm; model; MESFET
EEACC: 2560B: 0260; 1350F
Article ID: 0253-4177(2004) 07-0869-05

Zhang Youtao male., was born in 1979, PhD candidate. His research interest is in GaAs VHSIC.

Xia Guanqun male, was born in 1941, professor. His research interest includes GaAs device and circuits.

Received 14 July 2003, revised manuscript received 8 December 2003 © 2004 The Chinese Institute of Electronics





