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A new efficient method for GaAs MESFET model parameter extraction 1s proposed, which is based

on the bias dependance of Iea‘ch | parameter charactenstics derived from the analytic model. The requirements of the
method are only small-signal S-parameter measurements under the three bias vanations. Fixation of the linear model
parameter values in the optimization process 1s made using the sensitivity information ot the model parameter obtained

by the weighted Broyden update method. Hence, it 15 to mmprove the

uniqueness and reliability of the solution, The

validity of the extracted values of the FET model parameters is confirmed by comparing the sirmulation results with

the expenmental data.
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Table 2. Parameter value of FET model with bias variations, /,/"-
Bias 1 Bias 2 Bias 3
Parameter
ROMPE metheod RoMPE metheod RoMPE  metheod
proposed proposed proposed
Cgs 628 AlS 623 A08 M9 396
Cdg 083 0 034 05 08 05
Cds 214 245 281 245 287 245
Ri 762 542 419 M2 581 582
Rs 245 034 293 034 2.44 034
Rg 515 212 10.34 212 881 212 Vg (V)
Rd 10E-6 05 10E6 05 WEG 025
Ls  57E-3 037 7653 037 10E3 03
Lg 32 398 3B W 3% 3% Lot ad
Ld 35 B 3 AR L8
r 384 1023 305 10236 272 102% . Voe10V
Gm 082 M8 05 o4 05 03 LT T
Gds  55E-3  23K-3 54E-3 27E-3 49E3 3263 082 /.9«"'/
bias 1 © Vds=3V, 1d=20 mA . / /V/”’)’_JF
bias 2 1 Vds=3V, ld&=15 mA pd ' ooz
bias 3 1 Vds=3V, 1d=10 mA : a,/ Y e —
, e
Fitting Parameter start solution a2 =0.4
y 5 493 : : vt
Vbi 10 704 ¢ 1 2 3 ' 5
Cgo 5 446
Idss 015 029 (b) Id, Vgs . Vds 9| ¥A,
a 30 578
Fij -2 -580 3% 6 FET DC %8 E4.(—:ol#4, 00 H44)
Vpo 30 806 Fig. 6. DC output characteristics of FET.
{clpF], L{nt], R0 ], 7[ps], Idss[mAT}
el FET wisidie F2 e 3z a4
Al Ealol doll AA ol A" 4 A& Aol
FET9 #& 5% 4xAF A&3E vy
ntolz g sl 312 S A qlEH L e
Vel e ¥ Al AS, AgE oS8 ok m. & =
3}m, o} Harmonic Balance 714 %2 <uis}
&t Power Series 5o 24 »} ¥35tc} o]& 2=l B A3 GaAs MESFET S o] &3
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2100 S, 050
Fig. 7. Theoretic and measured value of frequency chara-
ctristics,

Bl A g vlolazsl 3|2 e ol Hagh Hatgh
FET = o7l 4o =3 by 2ol Alat
ahalch =% Aol glofd, FETS S slepuid
229} AlabxF Az A4 A e oA
o 4] =Ex HEg ol&sfol Y Azt
Ay A A el uheb an A e
48 =% =9lc} Davidon-Fletcher - Powell 4
7} quadratic interpolation®]-§- ¥ 8 A}-8-3F2l e
ol 1AE A el e Fekisul el
] A& Azbe] upolojs o FE Aol HiteprE
szl e Alghbd =3 E Ay )R e
@ nAstE Ao HEsdeh 2 A3 DO
A5 23 ddollA] FA ol o8l

g

<

8 5AL x

ok 0.1%clel a5 v AEghg woch
RF BAx =& 2 GHz-18 GHzel # o4
S-sgbebule gro] Ho 4%, 24 05% ol
Sambg sl Edte AEddE wdch oo
9k Sue| HAAolAM dhdstA L, AHAsE 4
Syoll ¥oh & 7 F AlFE AR E A AT

638

Ae Aolct 2 oleld AL
-stetolE o] AMats o zhiol ofaffut
~"f~ derng, Ax olefgh FA &4

= 7t S-shebvlel o] H A3} Ao 23
ILH}-: Aoz & + QUch
drell 4 Alokel w2 Al Y wlo]la g s}
fil_fri st el 47 &Y 4 2o 53 GaAs
MESFET £& HEMT %9 %% £x% 418
sk MMIC A Aol #83 #Ho|c}

’ﬂl i U) _{},

2
N

]

ot
rar

=}

1. A. B. Grebene and S. K. Ghandhi, “General theory
for pinched operation of the unction-gate FET™,
Solid -State Electron., vol. 12, pp. 573-589, 1969.

2. R. Pucel, H. Haus, and M, State, “Signal and noise

properties of gallium in Electronics and Electron
phvsics, vol. 38, New York : Academic Press, 1975,
pp. 195-205.

3. K. Yamaguchi, S, Asai, and K. kodera, “Two-dime
nsional numerical analysis of stabiluty criteria of GaAs
FETs” IEEE Trans, Electron Devices, vol, MTT -2
9, pp. 1283-1290, Dec, 1976,

4. C. M. Snowden and D. Loret, “Two-dimensional

hot -electron models for short-gate length GaAs

MESFET's", IEEE Trans, Electron Devices, vol. ED-

34, pp. 212223, Feb. 1447,

T. Wada and ]. Frey, “Physical basis for short

channel MESFET operation”, IEEE Trans. Electron

Devices, vol. ED-26, pp. 476-490, Apr. 1979.

6. A. Madjar and F. ]J. rosenbaum, “Analysis of a

o

microwave FET oscillator using an efficient computer
model for the device”, IEEE Trans. Microwave
Theory Tech, vol.. MTT-30, pp. 915-917, June. 19
82,

. H. A Willing, C. Rancher, and P. Desantis, “A
Technique for predicting large-signal performance
of a GaAs MESFET", IEEE Trans. Microwave
Theory Tech,, vol. MTT-26, pp. 1017-1023, Dec, 1
978.

8. W. R. Curtice and M, Ettenberg, “A non-linear GaAs
FET model to use in the design of output circuits
for power amplifiers”, IEEE Trans, Microwave Theory

-~



a2/ GaAs MESFET wwl whowd & ol 3hab ol -

Tech,, vol. MTT -33, pp. 1383-1394, Dec. 1985.

9. C. Rauscher, “Large-signal technique for designing
single-frequency and voltage-controlled GaAs FET
oscillators”, IEEE Trans. Microwave Theory Tech,
vol. MTT-29, pp. 293-304, Apr. 1931,

10. A. Materka and T. Kacprzak, “Computer calculations
of large-signal GaAs FET amplifier characteristics”,
IEEE Trans, Microwave Theory Tech, vol, MTT-
33, pp. 129-135, Feb. 1985.

11. Y. takayama, “A new load-pull characterization

method for microwave power transistors”, in Int.

Microwave Symp. Dig. Tech. papers, 1976, pp. 21
8-20.

12. J. W. Bandler, S. H. Chen, S. YE, and Q. ], Zhang,

“Integrated model parameter extraction using larg-

e-scale optimization concepts”, IEEE Trans, Micro-

¥+ 3% #(Eui Joon PARK) IF 8 1
19584 4} 284

19834 2H @ HEE AN o T8
(T 1)

19865 8H @ fIM KA AR B o
FAAREC 8010

19904 2H @ ¥l K84 Kk |
UEARRCTAAY L)

1990v 3H ~Hiqe @ &8 L8 A
B TSR R

wave Theory Tech., vol. MTT-36, pp. 1629-1638,
Dec. 1988.

13. TOUCHSTONE User's Manual, EEsof Inc., Westlake
Village, CA 91362, Aug. 1985.

14. SUPER-COMPACT User's Manual, Compact Sof
tware Inc., Paterson, NJ07504, May 1986.

15. ROMPE User's Manual, Optimization systems Ass-
ociates Inc,, Dundas, Ontario, Canada, Report OSA -
88-RO-19-M, Oct. 1983.

16. C. G. Broyden, “A class of methods for solving
nonlinear simultancous equations”, Mathematics of
computation, vol. 19, pp. 577 593, 1965.

17. K. C. Gupta, R, Garg and R. Chadha, Computer
aided design of microwave circuits, Artech House,
Inc,, 1981, pp. 530-535.

639



