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A New I-V Model for Short Gate-Length MESFET’s

Shan-Ping Chin, Student Member, IEEE, and Ching-Yuan Wu, Member, IEEE

Abstract—A new I-V model for short gate-length MESFET’s
operated in the turn-on region is proposed, in which the two-
dimensional potential distribution contributed by the deple-
tion-layer charges under the gate and in the ungate region are
separately obtained by conventional 1D approximation and
Green’s function solution technique. Moreover, the bias-de-
pendent parasitic resistances due to the modulation of depletion
layer in the ungate region for non-self-alignment MESFET’s
are also taken into account in the developed /I-V model. It is
shown that good agreements are obtained between the devel-
oped new /-V model and the results of 2D numerical analysis.
Moreover, comparisons between the proposed analytical model
and the experimental data are made and excellent agreements
are obtained.

NOMENCLATURE

€ Dielectric permittivity of semiconductor.

q Elemental charge (= 1.6 x 107"° C).

b Active-layer thickness.

L, Gate length.

L,y (L,) Spacing between the gate and the drain
(source).

Vii Built-in potential of Schottky-barrier gate.

Vs Gate-source voltage.

Vs Drain-source voltage.

¥ (x,y) Two-dimensional potential distribution.

¥, (x, y) Component of the two-dimensional potential
distribution contributed by the depletion
charge under the gate.

¥,(x, y) Component of the two-dimensional potential
distribution contributed by the depletion
charge in the ungate region.

n(x, y) Electron-density distribution.

Ny(x, y) Doping profile.

¥.(x) Potential distribution along the channel (=
¥(x, b)).

E(x) Electric field distribution along the channel
(= —d¥.(x)/dx).

v, (E) Drift velocity of electrons.

R (R,;) Parasitic series resistance at the source(drain)

side.
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Eigenvalue of the Green’s function in the un-
gate (gate) region (k, = nw /b and k,, =
(m — 1/2)n/b).

Drain current.

Depletion-layer thickness in the channel re-
gion.

Depletion-layer thickness at the drain(source)
side of the gate.

Charge density distribution.

Low-field mobility.

Parameter used to describe the effect of the
channel field on the low-field mobility.

Scattering-limited velocity.

Critical electric field.

Fourier coefficient for the one-dimensional
potential distribution produced by the ion-
ized impurity concentration
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Fourier coefficient for the doping profile in
the ungate region at the source side
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Fourier coefficient for the doping profile in
the ungate region at the drain side
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T,, Element of the transfer matrix

-

I. INTRODUCTION

ALLIUM ARSENIDE (GaAs) MESFET has become

a very important device for high-speed IC and micro-
wave applications. The MESFET device with a gate-
length of quarter-micrometer has been fabricated [1], but
the characteristics of the scaled-down devices are shown
to be significantly affected by the two-dimensional field
distribution, resulting in a strong threshold-voltage shift
and finite saturation conductance. These two-dimensional
effects have not been properly considered in previously
published analytic /-V models [2]-[6]. Recently, an an-
alytical /-¥ model for the non-self-aligned MESFET de-
vice has been proposed [7] by solving the 2D Poisson’s
equation using a trial-function method. However, this
model does not exactly consider the boundary conditions
at the free surface and the bias-dependent parasitic source
and drain resistances [8], [9]. Moreover, a nonphysical
adjusting parameter must be used to correlate the source
(drain) parasitic resistance with bias, resulting in large
discrepancy between calculated results and experimental
data in the knee region. More recently, an analytical
model considering the two-dimensional field distribution
at the drain side under the gate has been developed [10].
However, this model is not applicable for short-gate-
length MESFET devices because the effect of threshold-
voltage shift cannot be described by this model.

The primary problem for modeling the turn-on /-V
characteristics of a short gate-length MESFET is that the
strongly coupled nonlinear partial differential equations
must be solved simultaneously, and this makes the devel-
opment of the analytic model difficult. The purpose of this
paper is to develop a 2D analytic model for describing the
effect of 2D potential distribution on the /-V characteris-
tics of a MESFET device operated in the turn-on region.
Based on the derived 2D potential distribution, a new an-
alytic I-V model for short gate-length MESFET’s is de-
veloped and compared to the results of 2D numerical
analysis. The major features of our model are: 1) the
Green’s function solution technique for the 2D Poisson’s
equation is adopted and further simplified to obtain 2D
potential distribution contributed by the depletion-layer
charges in the ungate region [11]; 2) the potential distri-
bution contributed by the depletion-layer charges under
the gate is only part of the 2D potential distribution and
can be calculated by conventional 1D approximation [12];
3) the bias-dependent parasitic source and drain resis-
tances due to the formation of the depletion layer in the
ungate region for non-self-aligned MESFET’s are consid-
ered in the developed /-V model.

In Section II, the basic equations and boundary condi-
tions for different MESFET structures are described.
Moreover, a simplified solution based on the Green’s

b
SO sin (k,,y) cos (k,y) dy>.
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function solution technique for the 2D Poisson’s equation
is proposed. In Section III, a new /-V model is developed,
and an iterative method is used to determine the channel
potential and the drain current self-consistently. In Sec-
tion IV, the derived channel potential and /-V character-
istics of the developed model are compared with those
calculated by 2D numerical analysis and conventional
Gradual-Channel Approximation (GCA) [12]. Moreover,
the effects of the bias-dependent parasitic resistances on
the /-V characteristics of MESFET’s are also discussed
in this section. Finally, conclusions are given in Section
V.

II. A SIMPLIFIED ANALYTICAL MODEL FOR THE 2D
POTENTIAL DISTRIBUTION

The threshold voltage is one of the key design param-
eters for a MESFET device. It is known that the threshold
voltage of a short gate-length MESFET is different from
that of a long gate-length device due to the 2D effects.
However, the mathematical treatments of the 2D partial
differential equations such as the Poisson’s equation and
the current continuity equations are complicated and make
the development of a simple analytical model difficult.
Therefore, the understanding of the 2D effects is very im-
portant for developing a simple analytical model. In this
section, an analytical solution of the 2D Poisson’s equa-
tion based on the Green’s function solution technique [11]
and the conventional 1D approximation [12] is developed
for a MESFET operated in the turn-on region.

The cross-sectional views for both non-self-aligned
MESFET and self-aligned MESFET devices operated in
the turn-on region are shown in Fig. 1(a) and (b), respec-
tively, where the x-coordinate represents the direction
along the surface and the y-coordinate represents the di-
rection perpendicular to the surface. From the 2D analysis
using the Green’s function solution technique [11] and the
boundary conditions shown in Fig. 1(a), the 2D potential
under the gate can be expressed by

V(x,y) = ¥,(x, y) + ¥(x, ) ey

where ¥, (x, y) is the component of the potential distri-
bution contributed by the depletion-layer charges under
the gate and ¥,(x, y) is the component of the potential
distribution contributed by the depletion-layer charges in
the ungate region.

Following the conventional analysis, ¥,(x, y) can be
calculated by the conventional 1D approximation

y N (x’ )/)
\I,q(x, y) = SO qdf)

h(x)
+y g

v

yv dyr

=V + Vo (2

aNax, ) o
€

It should be noted that the approximation in (2) is based

on the fact that the depletion-layer thickness under the

gate h(x) is a slowly varying function along the channel.

The channel potential is obtained by setting the integra-
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Fig. 1. The schematic diagram of a MESFET operated in the turn-on re-
gion for developing the 2D analytical solution and showing the penetration
of the sidewall electric field into the gate-controlled region: (a) the non-
self-aligned structure and (b) the self-aligned structure.

tion limit with y = h(x) in (2), i.e.,
Y (x) = ¥ (x, h(x))

h(x '
S”qu(x,w ,
y
0 €

dy, - Vgs + Vbi- (3)

Based on the Green’s function technique [11], ¥,(x, y)
can be expressed by

V,(x, y) = 2 [(A;

4 sinh (k,x)
" sinh (k,, L)

sinh ky(L,—x)
sinh (kL)

] sin (k,, y) @
where

b
SO (¥, y) — ¥,(0, y)} sin (k, y) dy

SN

A5 =

and
b

2
Al = 5 SO [¥(Lyy) — ¥ (Lyy)] sin (kyy) dy

are the Fourier coefficient for the excess sidewall poten-
tial at the source and drain sides of the gate, respectively.

Note that ¥,(x, y) almost decays exponentially due to the
termination of the electrical flux by the gate metal, as
shown in Fig. 1. This component of the potential distri-
bution is very important for modeling the saturation be-
havior and the short gate-length effect of a MESFET.
From the numerical analysis, it is known that the first
term of Fourier series in (4) is a dominant term for de-
scribing ¥, (x, y) at the gate edge because the higher order
terms of ¥,(x, y) decay rapidly. Therefore, (4) can be
approximated by keeping only the first term

v N sinh k;(L,—x)
l(x7 }’) = [(Al sinh (leg)

4 sinh (kx)
"sinh (k,L,)

As a result, the accurate channel potential can be ob-
tained from (3)-(5), and is expressed by

} sin (kyy). 3

h(x) :
_ gNax, yy , o, st k=)
Yebr) = So PR R T
, sinh (k,x)
— 1y 4V, 6
1 sinh (leg) gs bi ( )

where A1 and A‘f in (6) must be predetermined before cal-
culating the two-dimensional potential distribution for a
given h(x). These coefficients are mainly due to the 2D
effects induced by the depletion-layer charges in the un-
gate region. Thus the values of 45 and A¢ depend on the
source/drain structure. According to different source/drain
structures, the calculations of 4] and A for both self-
aligned and non-self-aligned structures can be obtained.
Since the lateral electrical flux is completely terminated
by the n*-region for a self-aligned structure and the elec-
trical field in the n*-region is negligible, thus the poten-
tial distribution at the source (drain) side can be written
as ¥(x,0) = Oand ¥ (x, L,) = V. Substituting the above
boundary conditions into (6) and performing the Fourier
transformation, A and A for a self-aligned MESFET op-
erated in the subthreshold region can be expressed as

AV(d)\ 4
A3 = F§ <—‘17“> = AV — By @)
p

where the superscript a is used to denote the self-aligned
structure and B, = 1.03V), for uniform doping profile.

The linear dependence of 45 for a self-aligned MES-
FET on the voltage drops can be found in (7). However,
the complexity for modeling 47 of a non-self-aligned
MESFET is raised by the boundary conditions in the un-
gate region. A simplified technique based on the Green’s
function solution technique has been developed [11] to
calculate A5 and A9 when the device is operated in the
subthreshold region. Based on this method, A{ and A‘f can
be written as

V"*VS_V |/2
§=Vp|:a1+b1<b—g—l—cl> ] ®)

VP
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Af =V, [az + b, <V"S * V”‘; Vo= M1 c2>1/2}
»
9)
where
ay = [BA] + 1]/(aV,) — 64/(x°a’)
b, = 8/(ma)
¢ =2a, /7 — 64/(x*d)
ay = [BA] + 1]/(@V,) - 64/(x’a?)
and

0 =2a,/7 — 64/(nd?).

Note that o, 3, V;, and V), are the structure parameters,
which are independent of bias conditions and are ex-
pressed as

o = T coth (kL) + = (10a)
2 7r

B = gm (10b)

Vv, = é]l % (10c)

Vv, = Q}Z—EQ b? (10d)

and

=] (=] NS
n= b Zl Tln < IZ:I kanlel,n - w> (IOC)
n= ml=

k€

The above coefficients are used to model the effects of
nonuniform doping profile. For the uniform profile case,
these coefficients can be derived as: a, -0.77, b, =
1.26, ¢, = 0.33, and V; = 0.67V,.

Further simplification with a; = a, can be made by as-
suming 1/sinh (k,L,) = 0. As a result, (8) and (9) can
be rewritten as

L (AV,
(%)

P

AV, _ V, 172
v, [a. + b, (—@; - c1> } (11)
Vp

s(d) _
Al =

where the superscript n is used to denote the non-self-
aligned structure; AV, = V,; — V, + I;R; and AV,
Vi — Voo + Vi — I,(R; + R) are the potential drops
across the depletion layers between the gate and the source
and the drain, respectively.

It should be noted that the calculations of these coeffi-
cients become complicated because the mobile carriers
will contribute to ¥,(x, y) when the device is operated in
the turn-on region. Checking the results of 2D numerical
analysis is very important for making a proper assump-
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tion. The dependence of these coefficients on bias condi-
tions can be extracted from the results of numerical anal-
ysis by the following expression derived from (1):

5 [
=3 go sin (kyy') [W(Lyy') — ¥, (Lyy)l dy” (12)
where ¥ (x, y) and ¥, (x, y) are obtained from the results
of 2D numerical analysis. It is noted that the lateral elec-
tric field at both sides of the gate is originally induced by
the depletion-layer charges between the gate and the
source (drain). The magnitude of 45'“ can be reasonably
expressed as a function of the voltage drop between the
gate and the source (drain) side of the depletion layer
AV (AV,). The numerical results of (12) versus the volt-
age drop across the depletion layer between the gate and
the drain are indicated by the solid line in Fig. 2. The
discrepancy of A{ between the device operated in the sat-
uration region and that operated in the subthreshold re-
gion is mainly due to the component of the potential dis-
tribution contributed by the mobile carriers. However, it
is interesting to note that this discrepancy is not obvious
due to the fact that the mobile carriers in the high-field
(high-velocity) region are small in order to keep a con-
stant channel current. Since the contribution from the mo-
bile carriers to the Fourier coefficients at the sidewall is
not important, the mobile carriers can be neglected in the
calculation when the device is operated in the saturation
region. Another feature, which can be obtained from Fig.
2, is that the 49 profile versus the voltage drop becomes
linear for a small voltage drop. Based on these results, we
can avoid the complex mathematical treatment by making
a proper approximation for the characteristics of the
A3 (A9 profile as follows:

AVyd AVS d)
Asl(d) — I:lll(a) < s( )> S< ) 1.3
Z v,

P
AV, AV,
+ F3@ <—VS<‘”> S (1.3 — ——V“d)) (13)
P 13

where F{(x) and F¢(x) are the functions expressed in (7)
and (9), respectively; F3 (x) and F4 (x) are the linear func-
tions used to characterize 4 in low-voltage drop for both
non-self-aligned and self-aligned MESFET’s. F4@ (x) can

be written as
AV,
Fn(a) s(d) — Gn(a)
o (S

P

A Vs(d)

Y

(14)

where 6" = F7“(1.3)/1.3; S(x) is a smooth function
to connect F'“ and F3 in a smooth manner and can be

written as
S(x) = (tanh (x/0.1) + 1)/2. (15)

The results of (13) are shown in Fig. 2(a) and (b) as
indicated by the broken lines with an asterisk for non-self-
aligned and self-aligned MESFET’s, respectively. It is
clearly seen that the results are acceptable from the view-
point of simplifying the mathematical treatment.
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Fig. 2. The normalized A9(A43) profile as a function of the normalized volt-
age drop for (a) the non-self-aligned structure and (b) the self-aligned struc-
ture. The solid lines are extracted from the results of 2D numerical analysis
for various V,,, and the broken lines with asterisks indicate analytical ap-
proximation.

III. THe I-V MoDEL

It is noted that the electron-density distribution n(x, y)
must be self-consistently calculated by including 2D cur-
rent continuity equations. In general, the self-consistent
calculation can only be obtained by using numerical anal-
ysis. In order to obtain an analytical solution, some rea-
sonable approximations are made. The first approxima-
tion is that the current flow in the y-direction can be
neglected, which is valid for modern devices with channel
thickness smaller than the channel length. The second ap-
proximation is that the variation of electron mobility ver-
sus the y-position can be neglected for simplicity. The
other approximations used are the abrupt depletion edge
and the quasi-neutral condition in the channel region.
Based on these approximations, the drain current can be
expressed as

b

Iy = qWu,(E) gh( ) Ny(x, y) dy (16)
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where

d¥(x)
o

It is well known that the accurate /-V model is strongly
dependent on the mobility model. The choice of a suitable
form for the mobility is not only important for an accurate
description of physical phenomena in short gate-length
MESFET’s but also necessary for simplifying the math-
ematical treatment. In general, the electric field perpen-
dicular to the current flow is very weak for a MESFET
device operated in the turn-on region and, therefore, the
dependence of carrier mobility on the perpendicular elec-
tric field can be neglected. The mobility model used in
our developed I-V model is expressed by

UiE) = pn(E) 17

wE) = pn — K,E,
for E < E. (18a)
_ Ya p(l — E./E)
E 1+ pE-E) (g — v
for E > E,. (18b)

Note that the carrier mobility expressed in low field and
high field are described by (18a) and (18b), respectively.
The parameters v, and «, can be eliminated by equating
(18a) and (18b) and the differentiations of (18a) and (18b)
with respect to E at E = E_. The results can be expressed
by

+ u,)E
v, = (P"n I"'b) c (19)
2
and
E —
K = P (20)

It is clearly seen that the proposed mobility model gives
a smooth and continuous curve for the drift velocity ver-
sus the channel field. The drain current I can be obtained
from (16) if the doping concentration is uniform

Iy = gWo,(E)Ny(b — h(x)). @n

Rearranging (21), the following equation can be ob-
tained:
Ids

E)y= —%&
B = TN — h)

(22

where /4 (x) can be calculated from (6) in terms of ¥ (x)

2¢ sinh k; (L,—x)
hx) = | — (¥ (x) =V + V,, — A] ——————
(x) l:qu< c(x) bi gs 1 sinl (leg)

L sinh (k, x)

12
s f <=x=<1L,.
! Sinh (leg))] or0=x=1,

(23)
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It should be noted that the depletion-layer thickness in
the ungate region is bias-dependent for a non-self-aligned
MESFET. The bias-dependent parasitic source and drain
resistance due to the formation of the depletion layer in
the ungate region can be calculated by assuming the cy-
lindrical shape as shown in Fig. 1(a) and can be expressed
as

hix) = (h? — )2 for —h, < x < 0,

(24a)
h(x) = [h] — (x — L)'?, forL, < x < L, + h,.
(24b)
Using (17) and (22), d¥ .(x) /dx can be expressed by
d‘I,c(x) < 1(1.\ >
= 25
dx gWN (b — h(x)) 25)

where f (v,) can be expressed as

T~ fp = o :
forv, < v,
=E.+ 1/lp/ (@, — v) = w/ (g — 0],
forv, < v, < vy
= oo, for v, = vy. (26)

Note that although the mobility model expressed in (18)
is used to describe the electron behavior in the semicon-
ductor, other types of the mobility model can be also
treated by (25) provided that the inverse function of the
mobility can be calculated.

¥ (x) can be obtained by performing the integration of
(25)

[ds >
— | dx 27
qWN, (b — h(0) @7

and I;, must be determined by matching to the bias con-
dition iteratively, i.e.,

v =r | g

Ly+hy Id
Vs — LR, + = TN —heD
ds (R + Ry) thx f<qWNl,(b - h(x))> dx

(28)

The series resistances (R, and R,;) used in (27) and (28)
are calculated from the structure of the MESFET device.
For a non-self-aligned MESFET, R, and R, can be ex-

pressed as
R L 29
$ qu“nW ( )
and
L'rl
Rj=——. 30
a quV'nW ( )
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For a self-aligned MESFET, R, and R, are negligibly
small due to the heavy doping in the source and drain
regions. The drain current for the device operated in the
saturation region can be calculated by (26) and the chan-
nel field will become infinite when the electron drift ve-
locity reaches vy,. The determination of the saturation
current is the same as the condition of channel pinch-off
used in the conventional /-V model.

IV. RESULTS AND DIiSCUSSIONS

In order to demonstrate the validity of the proposed new
model, a 2D device simulator [13] based on the conven-
tional semiconductor device equations is used to verify
the accuracy of the developed model in this section. Com-
parisons of the channel potential among the results of nu-
merical analysis, conventional 1D approach, and pro-
posed new model (6) for different gate lengths are shown
in Fig. 3, where the charge density distribution p (x, y)
used in these calculations are obtained from the results of
2D numerical analysis. It is clearly seen that large dis-
crepancy between conventional 1D approach and 2D nu-
merical analysis is mainly due to the penetration of the
lateral field contributed by the depletion-layer charges in
the ungate region. However, satisfactory agreements be-
tween the 2D numerical analysis and the new model are
obtained because the lateral field due to the depletion-layer
charges at both sides of the ungate region as expressed in
(6) has been considered. It is clearly shown that the chan-
nel potential calculated by (6) is valid for the gate length
down to quarter-micrometer range.

In order to show the validity of the proposed analytical
I-V model, comparisons between the developed analytical
I-V model and the 2D numerical analysis are made for a
non-self-aligned structure and are shown in Fig. 4 for the
gate lengths varied from 1.0 to 0.3 um. It is clearly seen
that good agreements are obtained even for the gate length
down to 0.3 um. Note that the device parameters includ-
ing those in the mobility model are known in the 2D nu-
merical analysis, therefore no fitting or adjusting param-
eters are used to compare the results between the proposed
new model and the 2D numerical analysis. The slight dis-
crepancy for 0.3-um gate-length device is mainly caused
by overlooking the potential distribution contributed by
the mobile carriers in the saturation region. However, the
discrepancy is not obvious for the calculated /-V charac-
teristics even for a MESFET with a gate length in the
quarter-micrometer range.

Comparisons between the proposed analytical I-V
model and the experimental data for a non-self-aligned
GaAs MESFET with gate lengths of 1.0 and 0.5 um are
shown in Fig. 5(a) and (b), respectively, and the param-
eters used in the proposed analytical model are shown in
Table I. Note that the parameters used in Table I, except
the gate length, are obtained by a curve-fitting optimizer.
It is clearly seen that good agreements between the pro-
posed analytical model and the experimental /-V charac-
teristics are obtained. It is quite interesting to argue the
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Fig. 3. Comparisons of the channel potential versus the normalized dis-
tance (x/L,) for a non-self-aligned MESFET under various drain biases
among the 2D numerical analysis, the 1D approximation, and the 2D an-
alytical model: (a) L, = 1.0 um, and (b) L, = 0.3 um.

validity of our proposed mobility model for practical GaAs
MESFET devices. From our experimental MESFET de-
vices, the effect of differential negative mobility observed
from GaAs crystal does not occur. The major reason is
that the series parasitic resistance due to the ungate region
and the channel of a non-self-aligned structure may smear
out the effects of the high drift velocity part of the mobil-
ity model with the differential negative mobility charac-
teristic. Therefore, the proposed mobility model can very
well simulate the /-V characteristics of practical short-
channel GaAs MESFET devices.

Comparisons between the proposed analytical I-V
model and the 2D numerical simulation for a self-aligned
MESFET with 0.5-um gate length are shown in Fig. 6,
in which it is shown that the 2D effects in a self-aligned
MESFET are much stronger than those in a non-self-
aligned MESFET. It is clearly seen that good agreements
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Fig. 4. Comparisons of the /-V characteristics of a non-self-aligned MES-

FET between the proposed analytical model and the 2D numerical analysis
for (a) L, = 1.0 pm, and (b) L, = 0.3 um.

between the proposed analytical /-V model and the 2D
numerical analysis are also obtained for a self-aligned
structure. Comparisons between the proposed new I-V
model and the model calculated by using the conventional
Gradual-Channel Approximation (GCA) [12] for a
1.0-um gate-length device are shown in Fig. 7. It is
clearly seen that the difference becomes very large when
the device is operated in the saturation region. This im-
plies that the saturation behavior of a MESFET device is
strongly affected by the 2D potential distribution.

In order to demonstrate the effects of Bias-Dependent
Parasitic Resistance (BDPR) due to the formation of the
depletion layer between the gate and the source (drain) on
the I-V characteristics of non-self-aligned MESFET’s, the
results with and without BDPR are compared for 0.5-um
gate-length devices, as shown in Fig. 8. It is clearly shown
that the effects of the BDPR cannot be neglected for a
non-self-aligned MESFET.
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Fig. 7. Comparisons of the /-V characteristics of a non-self-aligned MES-

FET with L, = 1.0 um between the proposed analytical model and the
results of the 1D approximation.
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A new two-dimensional (2D) analytical model is de-

veloped to calculate the /-V characteristics of short gate-
length MESFET’s. It is shown that the major drawback

Fig. 8. Comparisons of the /-V characteristics of a non-self-aligned MES-
FET with L, = 0.5 um for the proposed analytical model with and without
considering the bias-dependent parasitic resistances.
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of the conventional 1D approximation is that the penetra-
tion of the lateral electric field contributed by the deple-
tion-layer charges in the ungate region is overlooked for
both non-self-aligned and self-aligned MESFET’s. This
lateral electric field is shown to play an important role on
the short gate-length effects of a MESFET. In order to
accurately model the I-V characteristics of a short gate-
length MESFET, the effect of the penetration of the lat-
eral field from both sides of the gate is considered in the
proposed 2D analytical model by using a simplifying 2D
analysis based on the Green’s function solution tech-
nique. Furthermore, the bias-dependent parasitic source
and drain resistances are also taken into account in the
proposed I-V model for a non-self-aligned MESFET.
From comparisons between the proposed analytical model
and the 2D numerical analysis, it is shown that the I-V
characteristics of short gate-length MESFET’s can be well
predicted by the proposed model. Moreover, from com-
parisons between the proposed analytical model and the
experimental /-V characteristics, it is shown that the pro-
posed mobility model is valid for practical GaAs MES-
FET devices.
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