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Abstract

lum gate MESFETs are fabricated on MOCVD and VPE grown GaAs wafers using photo-
lithography, chemical wet etching and lift-off techniques. DC characteristics such as Vi, 8ms
R, etc. are studied and active channel parameters of MESFET (a, n, Legs uo) are analyzed
for 1-4um gate FETs and 100um FAT FET. The correlation between DC data and active
channel parameters are experimentally analyzed. The measured transconductance and low-
field mobility in the active channel for the lum gate MESFET made on MOCVD wafer are
67mS/mm and 2980cm?/V s respectively.
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Table 1. DC Characteristics Measured on GaAs MESFETs.
Gate length(um)
DC characteristics ! 2 3 4 100
Threshold voltage, Vi (V) 4.1 3.5 3.4 3.1 3.45
Pinch-off voltage, Vg (V) 5.1 4.5 4.4 4.1 4.45
Saturation current, lsss(mA) 44 28 27 19.5 3.2
Source resistance, Rs(Q) 35.5 48 48 48 115
External transconductance, gn (mS) 11 8.5 9 7 1.5
Internal transconductance, gmn (mS/mm) 67 51 57 40 6
Contact resistance, R.(Q) 4.6 (pc=5x107Qcm*)
Gate resistance, Rg(Q) 5.19(p,=2.9 x 10”*Qent?)
Open channel resistance, R,(Q) 4.3 6.0 8.1 11 1. 96

(809)



78 lum Alo]E GaAs MESFET 2| A=
15k
lx.. o
(mS/-n)
[ ]
)
o %Lu(mA)
5 =
0 1 2 3 4
GATE LENGTH (um)
329, AlelE Aele] @ gn, Vish Lo st
(Idsszlds at Vgs: 0)
Fig. 9. Dependancy of gm, Vi and Ius on the

E o]z} 1umolstrt slwl 45 ol A4 over shoot

Gate Length.

A sbsetmamio] adtel ofdh S4oz W@

olet.

2} gn©l

Z7hselet,

5. A 22 (pinch-off) Atol]l W& gr o s}
oS 2a10-¢ VPEdlelslg A <3 MESFET®| 2+

EG gne Vol thulelohi Lol wlel ahoz
MolE Aole) zhiol of@ Vigh At L, 47}
37k o 2mz Astdez Aole ol zhiol uf

Az o E72 1000A~1700A74 24 sto] W e 49
o V& Z& thge FETE A#ste] Vool grobel 4
AE & Aol

Vert el 5 S e FoAE dasd A

)
of i g5 wsE Abolo] Hol ofete] W4
R RET S I

2o} 7} 08590 ZHaekl e ol gne 0,272 7
o4 gh @8l Aol el HEol of gols)
£a7t e Adaeh oA AA %
=5 FelE Y 3450cm?/V-s ol 4 2300en/V-s &
% Sl sfom

sl
o che

[

o] Aoloioto] GAE i o] ol A o] fx

3;]»,{4/‘\1;]_ L‘»ﬁ‘__: oEL _»‘f_ Ou]\r’",‘m

;(“}_;J _{:Z]—E] d 7]14 A,] 6HA40[L{. 4-740] JEAL

2 ez g4 Ade Aaviv 24l i et

V. #4d g uetolge) £&

.

o]

Y

obell 4 mkgh ubeb zro] Al

(810)

% DCEA A4 shetolel & Abolo] 4aabal ¥4

15
n=2.0x10"m?
e’
&
(mS)
10
5 ;um GATE
3 "
4 ”
n=~1.7X10" cm*

Ve (V)

2210, Veoll ©E gh o] wig
Fig.10. Dependancy of gm on Vi

g3tk MESFETOIA Fa.38 s sleir|eize
d A, Aol FE, AR olExel Aol Aol
7} ek ol FA AL folHoi e EAdolt FA
of ols) Aoz mejupe Av)she 2oz x|
42} “effective” ato. 2 A dhc}

1. Effectivedid %7 (a)

A Zoll M Al elol FEot FAdsiets sHY st 1T
o] A2k Algez e A)H 22 Al 4
gl =l o},

2
v, AW (10)
a =W (V/V,)} (11)

Z Vo C—vEAHog A2 Vo Wik(Vol o §
Al 2 ofodol SA)e g HEl effectivexid £
% @k o W og MOCVD FETY +3
agrol #Hel #29 Ak o474 2 ~4um Aol E
FET= Aol Zol7b Ztaslnd aghol ota Frhske
7S Mol 2 abol7} 50A0| Mol ZAeh
b lum AlelE 9] 79+ 2um Ale|E FETR} 100A
ol4 23g malth ol WM dueleiFol 2-

AN
D &#to) ofgkoz Virb 2A F743 wlgolh”

w

s

=
oR

2. Effective #H8lo] F % (n)

n=Np2| 7bdzt A@2)el ofal Vool aztg w93t
effective 7Helel F5 & 8 & ock 228 n3te
MOCVD4l ol Holl 4] Alo]& Zolol] FAGel 22X



1987 9H BFIBERLE H 2B ¥H 5B

10%em ol Q= oholl 4l F4 agtdl C VAo 3

g o1& ) 2o] profile‘*—r s afd o) 10%em 22 o))
ol FE5 v HiaA sbaslel olvh wmgk C OV
ZH oz 74 geols &l Htol Aele] Fri=2.5

~2.6x10m o] & effective #lelo] w5z 22l

st g apha] L3ksh Agd s ¢ o+ ek

Carrier Profile Date; 13
Sample; MOCVD-MESFET Dia= @.2@(mm]
a'® -~

&

3

=

oot b

w

z

Lad

=]

[+ 4

Lt

=

x

o

i

ATl .

1200 200@
DEPTH

811, Schottky Contact Test Patternol|4 &4 3
Melel F= Profile

Fig.11. Carrier Concentration Profile Measured
on the Schottky Contact Test Pattern.

3. Effective AlelE ol (L., low field

o] & 5 (o)
MESFET®] 44 aludolld el dx o %4z ofuf
Alzp Fhe]l Fofdld,
L
- (12)
H (,qN,)aZ

o] Aol Ra Ny, a, Z%
T, AdSAet FHeo 4% }’,}0],.’, qi= ZiAlel A
groleh whebad g3k Alolr Aef (L) koL Fu
Al ek A Aol Aol A Hel (L., =
mask4bel Aol & Aol (Ly)olvk 4 Alolx
Aol Aol (L) 9k thitvl ol f+r schouky Aok
off oal W= B &0 contact vkF ofefolub &4l
5]z ok ok & L35 maglor Abvld] stidslof
A7 W

wheb4] Loz Lyl Ly ®rh A4 s gk FAT
(Ln=100um) ol 5 Lol ulel b fd Fo7t ol

prk A, el
pattern

o] \:}““‘

S AT of gdor A7l sl S FLol vl
ol § stomg olul L.,~L,=Lyo® & 5 ok
aejmg FAT FETONA &4 Ras “Is-o7 8t
o} 7t MESFET® effective Alo]E #oli a4
=

R/l (13)

Lesr— L"}{Q/LM {at FAT)

(811)

79

A9l 4 F8F Loy 3b3 oF 40200 i) slo]  uo %
E20] Aabe g de Lo wx 7Eakdck
ol 4l el 4 3000em?/ V-

4 ol ol ge

sel ol 7

1o=5.7Tx N 8 (14)
NI 10"%cm !
o Aoz ol g5sr ghal 3190em®/V-s vk ok 4t

e gholl.

T

2. Aoz o 34 ad sleirlH
Table2. Calculated Value of Active Channel

Parameters.
o Gate length (m) 1 9 3 N
Effective paramters
Channel thickness, ae ,, (A) 1788 1679 | 1660 1623
Carrier concentration, ne {107 em *) 2.2 2.2 2.2 2.2
Gate length, Ly, (um) 218 | 308 | 4.13 5.5
Low-field mobility, s, {em* /Vsec) 2700 2900 | 2910 2980
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