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FIG. 1 Small Signal Equivalent Circuit for HFET
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FIG.2 Flowchart for Extracting Parameters of

HFET Using Simulated Annealing Algorithm
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Table 1 Average Value and Standard Difference of Square of Parameters Extracting from Simulated M easurement Data
ofr SO 1 MASEACL Ik St e MLy 5 2R 2 Mg g AR BT B IS e U &
T E by 2 T bl Ty %
T ps 5. 0000 5. 0160 0.0103 5.0112 0.0157
Cas pF 0. 1000 0. 10003 0. 00007 0. 10015 0. 00039
L nH 0. 1800 0. 17975 0. 00016 0. 17964 0. 00071
Cus pF 0. 2800 0. 28116 0. 00073 0. 28055 0.00119
Gm m$ 24. 500 24,589 0.059 24. 661 0.114
La nH 0. 1500 0. 15007 0. 00015 0. 14998 0. 00075
L= nH 0.0100 0. 009976 0. 000035 0. 009965 0. 000069
Cya pF 0.0100 0.009921 0. 000051 0.009918 0. 000087
R Q 552.00 550. 69 3.48 560. 59 22,79
Ra Q 4. 0000 3. 8589 0. 0956 4, 0337 0. 1861
R- Q 1. 5000 1. 6534 0. 0939 1. 6626 0. 1161
Ret+ Ri Q 5.4100 5. 1786 0. 1231 5.248 0. 1780
Re Q 0. 1500 1.5104 0.9276 1.5570 1.1213
Ri Q 5.2300 3. 6682 1. 0507 3. 6910 1. 2863
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5.0015  0.10000 0.17997 0.28011 24,509 0. 15001
L./nH Cea/pF Rui./Q Ri/Q R./Q Ri/Q

0.01000 0.00999 551.79  3.9851 1.5153  5.2097 [ 2] Fujiang Lin and Gunter Kompa, IEEE Trans. MTT, 1994, 42

X TSR . i (7): 1114—1120.
Al Il &k s g IT-'\. R o | E=es ) __ZQ iy
””H:_I}LH salaken gli jJ 1{2\ dLJ o H,J R" = ﬁﬁ, )I:}\ [ 3] H.Kondoh, IEEE MTT-S Symp. Dig.. Baltimore, M D, 1986,

PR KA A STE AT LAAG 320 Rt R A5 70 2 B 377—380.
[ 4] C. Van Niekerk and P. Meyer. Microwave Opt. Technol.
4 Qﬁle Lett., 1996, 11(4): 281—284,
[ 5] C.Van Niekerk and P. Meyer, IEEE Trans. MTT. 1998, 46
(11): 1620—1626.

[ 1] Peter H. Ladbrooke., 'MMIC Design: GaAs FETs and HE-
MTs", Artech House, 1989,

FATHBRE K TG HFET H)/M55 [ 6] CHEN Huikan, Theory on Active Network and Negative
RIS AL TR KSR — Rl A e Feed-Back Amplifier, Science Press, Beijing 1987. Chapter2
PEACTEIZ, IR IE A 45 SRAS AT 40 2 ] ) S HR (in Chinese) [ B3 TF, 4795 K945 15 00 BUSOK 28 3816, B2 4
S 2 A ), BUDSE K ST T LM A S 584 FA 1987, %10,

‘f%l[){ ’J\‘f}‘i— g%iﬁ( fu%fﬁ’ﬂ[”%ﬁﬁ J-JFH ﬁﬁﬂ' ﬁé)\}lllb‘l [ 7] Dean A. Frickey, IEEE Trans. MTT, 1994, 42(2): 205—211.
LA AR IR Sk e e 2t
FE Re (R, PEALES SR AT LU BUAR =R A 55T, Chinese) RS, 5 8, 7%, 5. 462740, 1999, 20
B E K Sk n] B R PR 1R 4, AT 1R /N 1 e Bl ik (3):250—253].

AT LU T HBT « HL 2% P A5 Tl 2% 11 11 255 2 vl %

HFET Small Signal Model Extraction from S Parameters
Using Simulated Annealing Algorithm

CHEN Jun and LIU Xun-chun

( Microelectronics R&D Center, The Chinese A cademy of Sciences, Beijing 100010, China)

Abstract: In the design of microwave devices and integrated circuits, it is very important to extract the HFET small signal
equalized circuit model accurately. The solution of HFET model extraction with high quality using the simulated annealing al-
gorithm is obtained. The solution is the global optimum without any influence of the initial value on it. What’s more. the
method avoids the non-unique solution occuring frequently when the local optimum algorithm is used. Provided that the value
of gate resistance is acquired from measurement, the precision of the solution can be improved further. The method can also

be used to extract the model parameters of HBT . capacitor and inductor.
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