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ABSTRACT

The modified method which determines the extrinsic parameters at the small signal equivalent model for GaAs
MESFET is presented. It is important that extrinsic parameters are completely eliminated, in order to calculate exact in-
trinsic parameters. Extrinsic circuit is established by transmission lines, parasitic inductors and capacitors. After these
are extracted by S-parameters, intrinsic parameters are calculated. Especially, frequency dependence of parastic in-

ductance and capacitance is considerally constant.
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9]y 3)8 A& (extrinsic elements) :
Re : Alo|E # 8} (gate resistance)
Rs : A9 2 A& (source resistance)
Ra : =89! A 8H(drain resistance)
: Alo]E 9 ¥l £ (gate inductance)
1 A9 2 Q19 el A(source inductance)
: =8¢l ¢19 ¥l A~ (drain inductance)
Cog : Al°|E. 317] R 73 A| &) 2 (gate package capacitance)
Coa : =8¢ 3§7)#) 7)3) A] & 2 (drain package capacitance)
Cpga : Al0)E — =49 7)) 7} A&l 2 (gate-drain package capacitance)

e

¥ 32 A E(intrinsic elements) :
Ces : AlO)|E -4 0 2~ 2743} 7)) A 8l 2 (gate-source depletion capacitance)
Ced : AlO)E—=#Q F7+3} 713 A & 2 (gate-drain depletion capacitance)
Cas : 713 7)) Al & 2 (substrate capacitance)
Ri: Ces &4 g # 3} (charging channel resistance to Cgs)
gmo . AY Y ¥ X (transconductance)
¢ Ad A9 AZH(channel delay time)
rds : ©d 0 -4 92 2 #)'d A 3 (drain-source channel resistance)
Coe : Alo|E 37)A) 7)) x| &l ~(gate package capacitance)

T 1. GaAs MESFETS| E7} 2
Fig. 1. Equivalent Circuit of GaAs MESFET
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Fig. 3. Equivalent Circuit at Vas=0, Vgs)0 SOURCE
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stepol] dig Arel AFE EpAT
9, Wik 7}Ex]o]c},

V. 2% 312 429 ~H
ERHAN 249 47 BY2LE oy 4R
S AN F 5T U 2w o FEe o
B A (213 o] e g 94 Azl 2
o] F A7) S5t Alo]EQ} Q] ol A
6,3} 6,8 BAsch & 0,3 6,5 AoES =49
% A% Azel 47142 Aolold)

[511/911+291 Si12/ 01210, +6; ] 1)
21
S21/ 0::+0, 16, S22/ 02,1262

o) T Y-skeuiez waskel 4 (22)3 2ol
Coe, Cpas} CpgaZ A 7} 8},

[Yu_jWCpg_jWCpgd Y12 —jwCped il
Y21"jWCng Yzz‘jWde-jWCpgd
(22)

HEHor Z-gevEE Wste 4 (23)3 ¢
°] Rg, Rs, Ra & Ly, La, Ls2 At AT}

li le'Rg’Rs-j WLg*_]' WLs le»Rs-j WLS —1
Z:1-RsjwLs Z22-Ra-Re-jwla-j WLS"
(23)

34

W oo mo o

0.3 mme] AlClE Zolg 72t #HY)AH avantek
ATF-13736 7oA &8 % Re, Rs, Ra gt} 4ted
ﬂl%i—‘%’—ﬁ ?3‘} Lg, LS, La ¥ Cpg, de, Cpgdg} §§
T X 13 2 A Cog, Cod®t Cpeals
Ves <Vpd W Vesofl 7]9] F-3h3}n] ©2] Coyto]
gty 22iB2 Cpg, Cpd, Cpgas &S 714 AR
olm QFellA} dw et FEuhyol gt & 4 gl
Act.

29 59 (a)&= Fagol M2
ol] AME AF Hurhgle W, AL dE Mw
7b 2EAE Wl gEolch oA vehd 9l
5ol A gl Ade Ao dF3 3e
7EAm, (b)el 7148 AMAIE Cpg, Cod, Coga?l 7
o= o]k Hlgt #4bS vepdth o, o] {HES
FE2 W FAYY AQYE 20 Foha Qs 10 G
o] gl Al FA3] Frtshs FEl A vehdh Axp

o] mdldel dojA ofejgt i Bz AEFAES
A& FEote Alo] wl-g Fastn o] oA dof
W BES W =Y gebvee] Fadd e
.



S-sletn|El & o] 88 GaAs MESFETS) 9% slejolg 2%

I

[

E1 9% 32 42l Bt
Table 1. Average value of extrinsic elements
° . _—
ColpF] CenlpF] CoalpF] ‘ Cred[pF]
 Vgs=-15|V] 0.041 0.181 0.181 0.034
| Ves=-3.0[V] 0.032 0179 | 0.179 0.028
| LelH] | LaboH] | LioH] | Relo] | Rl | Rial | zla] | oum | Gowl
! 0.974 0.852 0.263 [ 0.93 ’ 5.52 342 B0 L5 15
TH A 110 Mol M9 HEgteS ® 201 U
BRI o] e 8w olgtol A Euhrel wal
—_ 7ol dgshan, b rivbo] wlEe] A9l EAdzhe] 1}
T
= Eftit}, o]= MESFETY] 7} ndo] & EAe
g T3] At e ¥eg vehdt
g
o
=
H2UHP 32 d2S0 HR%
Table 2. Average value of intrinsic elements
CadlpH Cos[pF | Ri[0) | gelmntol | 1 pS] [Casl pF | res[] |
0.004 | 0.123 | —57.7| 62.8 | 0.72 | 0.039{ 123
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Frequency dependence of parastic inductance

Fig. 5. (a)
b) Frequency dependence of parastic capaci-
tance
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Fig. 6. Comparison of measured and calculated value

for S-parameters
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