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Abstract

A new channel current mode! of GaAs MESFET suitable for applications to microwave CAD has
been developed. The current model includes the bias-dependent frequency dispersion effects and its
parameters are extracted from the pulsed 1-V measurements at several quiescent bias points. The
model is verified by applying to the nonlinear circuit designs of power amplifier and MMIC mixer.

2

[

.M

2y 32 FEAAlE AR, 2ol5, uEgy
Y Fo| gk BAS v T glomiA] gk Al
& 917t o] 8ol8 GaAs MESFET7} @ol ALg
=3 gle}h ol2|gk MESFETS AR-sls A2

*OE&R, WETAOB ETERTEN 2 ETK
R LrzEATE]

(Department of Electronic and Electrical Engine-
ering and Microwave Application Research Cen-—
ter, Phhang University of Science and Tech-
nology)

O IEER, BRRSERTEET

(Agency for Defnce Development)
BTHF1996F12 A48, TAUTU199744H8H

(247)

O
e

Fag 7] 554 Zar) v E] 2e) A
oli= harmonic balance #4hE de] o]8-3lw gl
o, o]F M TEAA HERE s S
&go] FZo] HpHoloh MESFETS 714 %83 v
A% AL AdAdFeln oo grlE ZA3 wdg
o] 329 HAHPEA «&E ¢l uk=4 Hasjr)
AT 28 0 FoARKE 9E A9yl Syle]e
A o] Rl gfeow of Zzke] g 7HAl 3 sl
o' T aehd A AEEEs)e) gl
g Erle] Aol 9 2L vl B v
HEAS A&l feideE B2eb Agsr AdFa
o] 8%t} MESFET® Addfe ulelojs =4
of wl} v}E S EANEAl(frequency dispersion
characteristics)-& 7}xA He] z7] o}& [-V BA
& Bolth aejng o] Fapd njolois Al

= 0
=2




18 npoloja FIZ £FEE GaAs MESFETY A2E #j4d
-V BAE 48k wheA] o & ofgsie] A
Hie 2d3dsol vk £ =ielde AdAF 2
& 52t vlojoliel g i IR viehlHA,
AdAFAL] 22 wlRetEe] BASHS spRA] o
2owdh WAex u 2EAS EISRE A 1V
548 Aes] Zdste v¥S AXEdch HE5AHL
2 o] myg wAYs|E A HEsjel 2
) et dlEEAE Eelsisich
0. HEdmrel £
ALHFE Sk /P bl S Y
A7)(curve trace)d o|8dls HMHOE Ao|E-29
28} =eel-2m0 ol AT} AHAE Arfstar ol
&2 cHdRE SAshs welch of whie] =

HE aaph AR b o sk A9 oE o

AeE mhEo] 2R Ao 93 Aale] HddAE A
W3lE 7 en, mlolzzulE] ]3] AlP|E Held:
Zh= 4AFElA] Hol: 4AFe] surface state den-

sity2} deep level traps Sl 71213k #Fa} AR

shE Ak EoRe Aoleh ke HubEe 49

4AH| FEapEAE 0]83F Aog  Ao|Entd <
msec 783 F7]¢] Fx]-03xL x{c)t}_. oA Hqro.
2 7K} % 500 nsec AxY & 71x) WAE Q7R

o EHARE 2 olRA s sadHFE

B A7k Zeke 32X Yw ol 2 AZH
27 FHo] A2zpb= A AL 4w|EA] Yok 1
=3 Esel A4 e ghe Akl SYHEe

2279} Fb1e] [V B4l ke S4E 98 4
oleh. e} o] wpeld WA Apele] wolo]
27} A ulololss) thEy] die] EaE AiAe)
2k A SR8 oA debdeh e de )
A B3P A4 RS o Fel2 aw]ee o)
A Ak Aot ofd B4 xSl B3
o ZelnE Bt ulelol el sl Aelmwlat
ARlse] S HE vl Sgske ) 7R
gaht Saelel. B wlolol s "
IV B4 FA e el RE F 500
nsec A% %o| Mahe Ml ZALE o714 2
299 0 AFE FEFSA W guiEa A2
oFol] Ve W2 AYLHE o] 83lct o] AxE T
LERRTE A7 gk A0

o | r$L' oo

A
=

HE

7

buffering

(248)

AddF =¥ EFX 5t

14/ 3A8 OP-Amp.9} Buffer Amp. & 788kt
/A sgszst ARTFAE TR
- 101' T 18 7} 2AuA]Ee] nlaely O EIE=X!
&y g, a8l A
—__51:24 531]. 7o o}
248 SRl 544 388 F e AL 2l
th Bolld 2R ulelola oMo HA -V F
AR} 221 REF 5318 4 d53de o 5 sk

18 1-& OKIAR] MESFETA! KGF1284% J%
Fab vlolol s stollx] &A% Ha -V BAEe|d
ulolol el whE Adode] Exiel Fube AR
3} pre) Wl s 24¥ Wx [V BAe] @
o Aolg 3le AT F oirk T4 melal ulolo]
b2k o sgnguse) 2 Zvle) AddR
Qizel) wksl Alo] = mlololze) wish
AA 1-V 549 2k #HEks RS Sl
Qe =alal uolols zAel ojgk gkl Aol
Jolzsel oIgk Zlel wls SAlstel, o) Fare 4
3 74 wlelels 2o wE AYAHF =

o]
o) FolAok dik

g

[o5
o

WL, = B

.

%A% (thermal resistance)

rlm 4

I‘

Ol
-

s B

%4>r1rszw

E
i1

B

-—

-

=A

= 1. AR YA g 54 ¥z

Table 1. Comparison of characteristics for
MESFET channel current measure-
ment methods.
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(a) Measurement and simulation results of

channel current,

(b) Modeling results of
gm, gm2, gm3 characteristics
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(a) Measurement and simulation results of
channel current, (b) Modeling results of
gm, gm2, gm3 characteristics
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Table 3. Parameters of the channel current
model for KGF-1284.

Vo -1.3565

Vb Vo ¢ 0.3344, vin ¢ -0.045527

A A, T 17226, A 0 034834

C -2.3326

B B, 0023177, B+ 8254

Y 7, - 008815, ¥, : -0.00749

a a, 028499, a; 011704, oy 06721
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Fig. 10. Comparison of experimental(l ) and
simulated(@) results for MMIC mixer
performance. (RF power : 20 dBm, LO
power : 0 dBm, drain bias : 3.0 V, total
current : 7 mA)

E 447 MMIC Fa £37)9 B4
H| 2
Table 4. Comparison of MMIC mixer per-
formances.
gHx AA A} 2273}
’7
RF F3k¢ B0 - 2060 MHz B0 - 2060 MHz
LO Fa- 1430 - 2530 MHz 1430 - 2530 MHz
T 480 VI 480 Mz
i gto]= 80 dB (min) 753 dB (min)
108 dB (max) 10.8 dB (max)
LO < =30 dBm (RF) < =30 dBm (RF)
= < -03 dBm (IF) < 03 dBm (IF) |
2w 3V, 6mA 3V,7mA |
V.2 B
Za53 AAS CADel o8& & gl 53t vlo]
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