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Abstract

In this paper, the gate leakage 'current is first calculated using the experimental method between
gate and drain by opening source electrode. the gate to drain current has been obtained with ground

source. The difference between two currents has been tested and proves that the electric field
generated by channel charge effect against the image force lowering.
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Table 1. Gate and drain voltage and source status.

Gate voltage Drain voltage

vl 4|

Source

start | stop | step | start | stop | step

exp.l [-25| 0 |-025] O 2 10.02| open

exp2 [-25] 0 |-025( O 2 [0.02| short
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Fig. 2. DC Characteristics of MESFET.

AAE

GFAEE FAY 225 HAF & =y A
e ertslr® AxE FETY g2 538 A
oltt, 228 0 Ve dAHALL s 2, 99
Aga Po)] AoJEdE 0 VA -25 V7AAE
-250 mV#4 #3ste Qrtslga, =l O
Al 2 VZEAIE 20 mVEHE AL dgstod ¢
7Vet AolE FHAFE A3k
E 1 F g 49U &g Age Ao

5. 83 o &

a9 2% MESFETY AFALEATHE ve
Ak % ABHA EPA2E Y ARES
seln s e /AU MESFETS
B7] 98t AAsh AdeA AolE
~2.5 VEE 0 V7R 025 VY Z713te A
A7t AT 282 =Ed AEE 0 VA
2 v»}z} 0.02 V¥ Z7tskel Qstargnh 29 20)
A AlelE BEAMLS -25 Volx, =d<l AxL
ZALE AClEMY 0 VA %12 VE vERTh

1% 3 ArE Hub\]a] /d@o"/\-] ;” ] 9’

R
r[o o m[o

2 S R | I PN
0 ox X

o

FHAARE ZHE Rolth AdE THAFE A
o= Watel $9 ALGE AA wHFH, 22w =
A Aol FALEE Frdd. oHe M-S

HgAbolol Aol Fvlald, 2E7 A9 &3
of ojste AglAHo) Gopx FHARFE F7HA
717] w#oltt

38 394 ACE ALYE 0 VE ANIEE o

Aole FHAFE =ad Aol 0 VoA 10~?

796

Top line : Gate voltage 9 [V}
Bottom line: -2.5 [V}
Step 1-0.25 (V]

Gate leakage current/A]

. 1 1.
Orein vokage [V]

L 22 Y FEeA Aole T4 AR
. Gate leakage current at open source.

#A Hghol 2 VolX 95410 AR =7}
7 At 23 AoE AYgE 25 VE
W =l Hdd 0 Vol gx10 -4
ojxd, =9l HYe] 2 Vo= g5x10 “14AR A
AWzt izt Al ¥4 AFe WIHr He
F Tk ole AEY] AW Zst A
29 2 4F& F7 oo
a9 4‘: £2E T A7 A Ao
Aotk Ag& A2 )
75'T4 éisﬂa% A 2hdA FLEF AgE ¢
7bate] Ayt of APAMRE AoE HAY
9 W ZEFE AE 7
7hatn, =Yl ditel FriESE 4
F7b F7hske Ae & 5 o

ﬂl°1E A 0V, =8 A 0 VA AolE
e of 910 342 A9 13 wmast] A

E9]
ukgt

A4

Ale]

m rZL |
oo 9 o r°"

.
9 @%E S Qo 2, AE AL 0V
=d9 AY 2 VAN delE  raRRE

9SXI0 642 HF 19 A2=F LT AN
AlE +AAF 9.5x10 549 108 AX A
Aoz velgsgich E Alole ko] 0 Vol
EHUd gzt g AoE FHAF W3
7b AF 1K AlE FAAF st ws}
o He AL B £ Yok 2z AolE AHtel
-25 V, =Y M4 0 VelA AE FHAFE
9.5x10 S AR, Y AE Adgt, = A
2 VellqE AlClE FHHF7E 1x10 54 ©lth o
AdFHe 225 MEEAE do 2 A 4A
33l T

2o o <



Top line : Gate voltage 0 [V]
Bottom ¥ne: 2.5 V)
Step:-0.25[V]

Gate leakage current{A}

. 1 . . . . : . .
0 0z 04 06 08 1 12 14 16 18 2
Drain voRege [V]

o

[ il 1_—,

ag 4. 2 e A AE
Fig. 4. Gate leakage current at short source.
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Fig. 5. Gate leakage current ratio.
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Fig. 7. Leakage current ratio btween short and

open source with different Temperature.

o iz

Y
1o
o
>
>
i
ox My A ot o

o W
1E
o
R

°

N

fu
N
rir
X
>
luf
>
©
2 30 o o 1% rlo
e
B
td
.
=2
1o
_o|{_|’
9
o)
2
roh

L7

it

Ao
o

[1] T. Ytterdal, "Enhanced GaAs MSEEFT CAD
model for a wide range of temperatures”,
IEEE Trans. on Electron Devices, Vol. 42,
No. 10, p. 1724, 1995.

C. A Liechti', field—effect
transisters-1976", IEEE Trans. on Microwave
Theory and Techniques, Vol. MTT-24, No.
6, p. 279, 1976.

M. Hirose, "A lightly doped deep drain GaAs
MESFET structure for linear amplifiers of

(2]

"Microwave

(3l

personal handy-phone systems”, IEEE Trans.
on Electron Devices, Vol. 43, No. 12, p. 2062,
1996.



A7 AAANE T3] =T A, A19A AH9IZ, 200613 94

[4] Won C. S, Ahn H. K, Han D. Y, and El And MODEFET”, IEEE MTT-S Digest, p.
N., "DC charateristic of MESFET's at high 373. ‘
temperatures”, Solid-State Electronics, Vol {6] M. M. Ahmed, "Schottky barrier depletion modi—
43, No. 3, p. b37, 1999. fication - A source of output conductance in

(5] F. Danneville, "Influence of the Gate Leakage submicron GaAs MESFETs"”, IEEE Tans. on
Current on the Noise Performance of MESFET's Electron Devices, Vol. 48, No. b, p. 830, 2001.

799



