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A Molybdenum Schottky diode on unintentially doped p-GaTe was fabricated using DC sputtering. [-V
characteristics of the fabricated diode were measured as a function of temperature at the range of
50-300K. The barrier parameters of Mo/p-GaTe are interpreted using thermionic emission theory and
inhomogeneities observed in the barrier are characterized with Gaussian distribution approach on the
basis of parallel conduction model. The barrier height and the ideality factor values at 300K and at 80 K
of Mo/p-GaTe were calculated to be 0.581 eV, 1.097 and 0.472 eV, 1.349, respectively. The barrier param-
eters changed resolutely at 140-300K temperature range and a strong temperature dependence was
observed below 130K. The weighting coefficients, standard deviations and mean barrier heights were
calculated for sub distributions. Richardson plot was interpreted with a new approach and Richardson
constant was found to be 117.96 AK-2 cm2 for p-GaTe.

Crown Copyright © 2011 Published by Elsevier B.V. All rights reserved.

1. Introduction

The field of inhomegeneity of Schottky barrier constitutes one of
the main research fields over metal semiconductor contact. So far,
to interpret the anomalies arisen from the nature of the interface
between metal and semiconductor, various approaches and models
[1-16] have been proposed. However, due to unknown nature of
the interface, inhomogeneity is not well understood.

The controlling mechanisms to the barrier height are not known
yet sufficiently [17,18]. But, some theories exist in the literature
[17-19] and these works are devoted to the relation of the barrier
height distribution of Mo on p-GaTe.

In metal-semiconductor contacts, o demonstrates the standard
deviation of the barrier and it is the most important parameter that
reflects directly greatness and effect of inhomogeneities and the
interaction of the semiconductor with the metal. o also presents a
knowledge about distribution of the barrier that has single or multi
Gaussian distribution. The existence of single or multi Gaussian dis-
tribution of barrier is to be related to semiconductor surface and/or
interaction between deposited metal and semiconductor [18,19].

Barrier anomalies may cause different barrier height distribu-
tions. In each temperature, apparent effective barrier controls the
main part of current across the junction. Thus may be a separate
barrier distribution for each one temperature and each distribution
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may represented with a mean barrier height ¢}, and its standard
deviation o. If one o assumes as a parameter that is indepen-
dent from temperature, then o will have a mean value for each
Gaussian distribution region that has been considered until now
[12,16,20-23].

Thermionic emission theory [24,25] can depict ideal barrier
structures and is based on the assumption of homogeneous Schot-
tky barrier. However, inhomogeneities as observed from [-V-T
curves are characterized with two different models. These are ‘par-
allel conduction’ [26] and ‘pinch-off’ models [13,14]. The parallel
conduction model is used more due to its simplicity. The single [12]
or multi-Gaussian [16] distribution model is based on the parallel
conduction model that can depict barrier anomalies successfully.
The single-Gaussian distribution model is insufficient to explain
inhomogeneity in case of a multi barrier distribution [16,23]. A
model to comment on discrete multi Gaussian distributions was
proposed by Yu-Long et al. [16] and much more generalized form
on Richardson plot of the multi-Gaussian distribution has been
developed by Giilnahar and Efeoglu [23].

In the literature, Richardson plots are drawn for Schottky
structures having double or multi-Gaussian distributions and are
analyzed separately for each distribution. In consequence Richard-
son constants are reported to have been a separate value for
each distribution [9,12,22,39,46]. However, if effective mass is not
changed with temperature, the Richardson constant should have
a single value for all barrier distributions. Therefore, the modified
Richardson plot should reorganize [22,39,46].

GaTe is a relatively known semiconductor compound
[21-23,27-41,45,47] and exist successful but limited Schot-
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tky contact studies [21-23,37-40] made using GaTe. GaTe belongs
to the III-VI group in the periodic table and has a layered nature.
GaTe also has a monoclinic crystal structure and consists of suc-
cessive Te-Ga-Ga-Te atomic planes joined together with Ga-Ga
bonds lying approximately at right angles to other Ga-Ga bonds
[27]. It has covalent bonds inside the layers and van der Waals
type bonding between the layers [41].

The most reliable I-V-T properties of Schottky structure on p-
GaTe have been reported by our early studies such as Al/p-GaTe
[22] and Au/p-GaTe [23]. Double-Gaussian behavior of p-GaTe has
been discussed in these studies. The results for each metallization
suggest that the observed Gaussian distribution should be mainly
related to the substrate. Besides, the occurrence of stair like sur-
face of p-GaTe was reported [23,47] that may be a responsible
mechanism for the Gaussian distribution during peeling process in
fabrication stage. In the example of CdTe [17], the ratio of Te to Cd
is reported to have been important at the interface of the sample.

The layers within GaTe are bounded by van der Waals type bonds
and are expected to have no dangling bond theoretically on the
surface. Heating of GaTe over 200 °C during annealing process may
result in Te loss. This problem in p-GaTe may be overcome by cap-
ping or annealing under Te base pressure. It should be noted that
annealing effect on p-GaTe is well known [32]. However, Te loss
from GaTe is not expected due to self capping and fresh surfaces
obtained by removing a layer of GaTe from surface after ohmic
contact process followed for Schottky metalization.

According to the best of our knowledge, we have fabricated
Schottky contacts on p-GaTe using sputtering for the first time.
We have carried out an extensive I-V-T analysis and double bar-
rier distribution found even for Mo/p-GaTe. Besides, the behavior
of modified Richardson plot for the double distribution was re-
commented in this study.

2. Experiment

The mirror-like and highly smooth surface for GaTe may be
obtained after layer removal and in consequence of this process
is expected that the barrier inhomogeneities and the surface states
should eliminate.

The metallization with In for ohmic contact on the backside of
the p-GaTe was made by thermal evaporation at 8 x 10~8 Torr base
pressure [22]. Besides, In evaporated thin samples are bonded to
In/Au/Si substrate [22] and sintered at 225°C for 2.5 min under
a nitrogen flow [37]. Schottky metallization was made by sput-
tering. Metallization of Mo at 2 x 103 Torr Ar base pressure on a
freshly cleaved surface was formed through a shadow mask with
0.5mm diameter holes. Before metallization, the chamber was
pumped down to 1 x 10~7 Torr pressure and plasma was formed
at 2 x 1073 Torr Ar base pressure. During sputtering, the current
and voltage values applied to Mo target were stabilized at 100 mA
and 390V, respectively.

I-V-T measurements of the diodes were made using a closed
cycle He cryostat at a range of 50-300 K temperature. The temper-
ature was stabilized in 50 mK with a LakeShore 330 temperature
controller while the voltage to the sample was applied with 5mV
steps driven by a Keithley 2400, and in consequence the current
was measured by a Keithley 6514 electrometer using an automated
measurement system [42].

3. Results and discussion
3.1. Forward-bias I-Vr characteristics

Fig. 1 shows -Vt curves of a Mo/p-GaTe/In Schottky diode fab-
ricated using sputtering, which are measured between 0 and 1V
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Fig. 1. Forward I-V characteristics of Mo/p-.

forward bias at a range of 50-300 K temperature. As seen in Fig. 1,
thermal emission is evident for all the measurement temperatures
and the rectification ratio is high between 0 and 0.4V bias values.
However, the current above 0.4V is limited by series resistance.

Cheng functions are used for I-V analysis of diodes which
have high series resistance [43]. The series resistance values for
our Mo/p-GaTe/In sample was calculated using Cheng functions
expressed as,

dv kT
an =" () (1)
kT I
HI)=V-n <?> In (M*Tz) (2)
where H(I) is given by
H(I) = IR + n¢y,. (3)

The series resistance values for Mo/p-GaTe/In using Eqs. (1-3) were
obtained to be 552 at 300K and 54 M2 at 80K, which are lower
than the series resistance values obtained for Al/p-GaTe/In [22] and
Au/p-GaTe/In [23].

Series resistance of Schottky diodes with unintentially doped p-
GaTe becomes effective especially at lower temperatures [22,23].
Thus, substrate may be related to series resistance, as clearly seen
in Fig. 1. In a semiconductor, bulk resistance is dependent on tem-
perature and is described by the following equation [25,44]

R%oca:C exp(k;:f'> 4)
where Cis a constant. According to Eq. (4), the activation energy E,
can be calculated if In(Rs) versus 1/Tis linear. As seen in Fig. 2, there
are two linear regions with two E, activation energy, which are cal-
culated to be 95.0 meV and 140.4 meV. Thus, there may be two deep
acceptor levels located above the valance band of p-GaTe. A deep
acceptor level located at 140 meV for p-GaTe has been reported in
the electrical measurements [32].

Free carriers in unintentionally doped p-GaTe are supplied from
deep acceptor levels [32]. Capacitance-voltage (C-V) [22] and ther-
mally stimulated capacitance measurements (C-Ty) [45] made
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Fig. 2. Plot of In(Rs) versus 1/T for a Mo/p-GaTe sample. The series resistance values
of fabricated Schottky diode was calculated from Cheung functions for 80-300K
temperature range.

on p-GaTe support these results. At lower temperatures, series
resistance increases effectively which is expected as a result of
freeze-out of the deep levels in p-GaTe. These observations indi-
cate that semi-insulating behavior of unintentially doped p-GaTe
is unavoidable below 80 K.

3.2. The barrier height and ideality factor characteristics of
Mo/p-GaTe

In metal semiconductor contacts, the current transportation
mechanism is explained with thermionic emission mechanism and
non-ideal behaviors are based on thermionic emission equation
[24,25]. The ‘parallel conduction’ model with the thermionic emis-
sion theory is successful in explanation of observed anomalies.
According to ‘parallel conduction’ model, total current is consid-
ered as a sum of the currents flowing through all of the patches in
which each Schottky barrier with different values makes contribu-
tion to total current [46]. The general I-Vrelationship with ‘parallel
conduction’ model may be written as [26],

I = AA'T? {exp (%) _ 1} /OOOA((pb)exp (%) déby, (5)

where k is the Boltzmann constant, q is the electronic charge, A"
is the Richardson constant, T is the absolute temperature, V is the
applied voltage, n is the ideality factor, ¢y, is the barrier height, A is
the diode area and A(¢y,) is an arbitrary Schottky barrier distribution
function.

According to Thermionic emission theory, the ideality factor and
the barrier height values from I-V curve can be calculated using well
known equations in literature [9-25] as,

qg dv
"= FF dn D) (6)
kT I
¢ =" I(im) (7)

where I is the saturation current.

The barrier height and the ideality factor of the Mo/p-GaTe using
Egs. (6) and (7) from I-V-T curves of Fig. 1 was calculated to be
0.581 eV and 1.097 at 300K and 0.472 eV and 1.349 at 80K, respec-
tively. Fig. 3 shows the variation of the ideality factor and barrier
height with temperature, demonstrating strong dependence below
130K.

In ideal metal-semiconductor contacts, ideality factor should
be n~1 for all temperatures and the barrier height should follow
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Fig. 3. The variations of the barrier height and ideality factor as a function of tem-
perature. The continuous curve presents a multi-Gaussian curve after A; arbitrary
distribution function values in Table 1 and the fitting parameters as éﬁbi and o;
between i=1 and 23 dependent to the temperature obtained from Fig. 4 are substi-
tuted into Eq. (8).

the variation of band gap with temperature. However, as seen in
Fig. 3 a decrease in barrier height and an increase in ideality factor,
especially below 130K, is due to Schottky barrier inhomogeneities.
Schottky barrier parameters are also influenced by free carrier den-
sity and ohmic contact behavior. However, ohmic contact in p-GaTe
was optimized [37] and it is reported that freeze-out effect occurs
below 130K [23].

3.3. Temperature dependence of the barrier parameters

Spatial distribution of barrier anomalies is described by Gaus-
sian distribution function which is used widely in the literature
due to its simplicity and practical application to -V measurements
[12,16,21-23,39]. Gaussian distribution function can be applied
easily, as seen in Fig. 4 in which distinct distributions are shown.
Multi-Gaussian distribution approach is a model which obviously
describes the distributions and can interpret inhomogeneities suc-
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Fig. 4. Plot of the barrier height versus q/2kT. The discrete linear fits were carried
out two barrier distributions. The continuous curve shows a polynomial fit made
two distribution regions.
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cessfully. According to this distribution model, the barrier height
can be written as [16]

n i 22
_ kT , q¢pi | 9°9;
o=-7 I} A exP( Tt oker2 (8)

InEq. (8)A;, o; and ¢, are the weight, standard deviation and mean
barrier height of each Gaussian distribution, respectively. In condi-
tion that single Gaussian distribution model, the barrier height for
n=11in Eq. (8) may be simplified to [12],

_ qo’z
bp = Pp1 — ﬁ (9)

o; and ¢y; values are obtained by linear fittings to the distribu-
tion regions that demonstrate distinct linear variations of barrier
height according to Eq. (9). So far, this approach has been used
frequently in the literature [12,16,21-23,39] to obtain distribu-
tion parameters. According to this consideration, each distribution
region is characterized by single mean o; and mean ¢y,;. However,
this approach is not applicable every time.

In metal-semiconductor contacts, the effect of barrier inhomo-
geneities is to cause variation in the values of ideality factor and
barrier height with temperature. According to parallel conduction
model, total current is the sum of the different currents flowing
through various patches present. However, the barrier anomalies
possibly influence the total current differently at each tempera-
ture. This means, the current flowing through each patch also varies
with temperature. Therefore, a separate barrier height distribution
exists at each temperature with respective values of mean barrier
height, standard deviation and weight coefficient.

In Schottky barrier, n ideality factor reflects directly the effect
of barrier anomalies and has a different value at each temperature.
The relationship between the ideality factor and barrier height is
expressed as [1],

1 doy,
(1 - E) - (10)

If we reorganize Eqs. (9) and (10), relationship between stan-
dard deviation and ideality factor becomes clear. Thus, it may
be expressed that o; demonstrates directly the effect of inhomo-
geneities with a big similarity to the behavior of n ideality factor. In
addition, oj is related to the barrier height according to Eq. (9) and
is seen that barrier height demonstrates dependence to temper-
ature in the experimental studies [7-16,20-25]. In consequence,
o; should be expressed as a function of the temperature and may
not have a constant mean value for a distribution. Therefore, it is
noted that the barrier should have a different distribution at each
temperature and finally Eqgs. (8) and (9) can be reorganized as a
function of the temperature for each T;. Furthermore, o; is not
independent from a mean value of each distribution region. The
difference between o; values at each distribution region should be
small or big and close to each other, at nearness of a mean o; value
of distribution obtained using classical method.

According to classical consideration [12,16,22,23,39] in which o;
and ¢y,; parameters are independent from the temperature, those
parameters are calculated using Eq. (9) from ¢}, versus q/2kT plot.
Fig. 4 shows the variation of ¢, with q/2kT for Mo/p-GaTe Schot-
tky contact. In Fig. 4, two different linear regions appear according
to classical Gaussian approach. In our previous works, these dis-
tributions have been seen for Al/p-GaTe [22] and Au/p-GaTe [23].
We reported that Schottky barrier of Al and Au on p-GaTe showed
double-Gaussian behavior [22,23]. In Fig. 4, the standard deviation
and mean barrier height values using Eq. (9) with linear fits to dis-
tribution regions for Mo/p-GaTe were calculated to be o;: 33.7 meV
and 48.9meV and ¢y,;: 0.602 eV and 0.643 eV.
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Fig. 5. Temperature dependence of the standard deviation (o;) and mean barrier
height (¢y;) obtained from Fig. 4 and discrete linear fits.

Standard deviation (o;) and mean barrier height (é&bi) values
for each temperature can be obtained by carrying out a poly-
nomial fit of ¢}, versus q/2kT data using Eq. (9). o; values can
be found from the first derivative of best fit and mean barrier
height (¢y,;) values then deduced from Eq. (9) itself. Fig. 4 presents
a polynomial fit made along all barrier distributions. o; and (i)b,-
parameters for Mo/p-GaTe were calculated to be 58.4 meV, 0.693 eV
at 80K and 29.7 meV, 0.596 eV at 300 K, respectively. Fig. 5 demon-
strates o; and q_bbi values for each measured temperature obtained
according to this mentioned method. In Fig. 5, o; values repre-
sent two distinct linear variations with a big similarity to the
variation of ¢, versus q/2kT in Fig. 4 and ¢y,; values vary more
resolute with the temperature. Besides, o; have low values with
a slope of 7.29 x 10~ eV K~ for all high temperatures and it varies
reversely with a slope of 2.10 x 10~4eVK~! for low temperatures.
This behavior of o; demonstrates clearly the effectiveness in dif-
ferent distribution regions of barrier inhomogeneities. In Fig. 5, the
slope of o; may be expressed as the variation coefficient dependent
on the temperature of the standard deviation and was given by o;r.
In addition, o is the value of ¢; at T=0 and is 019: 50.4 meV and
020: 77.6 meV, as seen in Fig. 5.

If one compares o; values in Fig. 5 with the mean o; values in
Fig. 4 for two linear barrier distribution regions, it is seen that o;
is 33.7 =4 meV for high temperatures and is 48.9 + 9.5 meV for low
temperatures. Thus, it is reported that o; values are obtained for
each distribution region using a polynomial fit and vary at nearness
of a mean o; value of the same distribution region.

Schottky barrier inhomogeneities are summed over infinite
number of Gaussian distributions with different mean barrier
heights and standard deviations. Therefore, using an arbitrary dis-
tribution function is more meaningful to depict inhomogeneities.
This distribution function may be written as [16],

n - 2
_ Ai )
Aldw) = Zj:] ovzm P T 202 an

where A;, o; and ¢,; are the weight, the standard deviation and
the mean barrier height of each Gaussian distribution, respectively.

According to multi-Gaussian distribution of the barrier, total of
the A; arbitrary distribution parameters under the normalization
condition may be written as,

A +Ay +..... +Ap=1 (12)
and the total distribution function is expressed as,

A(gp) = A1(dp) +Ax(dp) + ... + An(¢p) (13)
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Fig. 6. (a) Distribution curves of the multi-Gaussian distribution function with o; and @y, fitting parameters obtained from Fig. 4 for 80-300K temperature range and the
total Gaussian distribution function is shown in the inset. (b) Distribution curves of the double-Gaussian distribution function. The fitting parameter o are given in the figure

and A;: 0.69 and Ay: 0.31 are the weighting constants for each distribution.

Table 1

A; arbitrary distribution parameter values iterated from Fig. 3 for a Mo/p-GaTe.
T (K) Ai T (K) Ai
300 0.0595 180 0.047
290 0.0589 170 0.045
280 0.0585 160 0.043
270 0.0578 150 0.040
260 0.0571 140 0.037
250 0.056 130 0.034
240 0.055 120 0.030
230 0.054 110 0.026
220 0.0528 100 0.020
210 0.0516 90 0.013
200 0.0500 80 0.005
190 0.0488

A; arbitrary distribution parameters may be obtained by iteration.
In Fig. 3, solid line on experimental data depicts Gaussian distri-
bution values of the barrier height obtained with using in Eq. (8)
of the fitting parameters from Fig. 4 for n=23. According to multi-
Gaussian distribution behavior, single curve on all experimental
barrier height shown in Fig. 3 does not express that the barrier
has only one Gaussian distribution. It includes to the contribution
of all distribution regions of the barrier height. Consequently, is
seen in Fig. 3 that Gaussian distribution is in good agreement with
the experimental data. Besides, the A; arbitrary distribution param-
eters for Mo/p-GaTe were also iterated between n=1 and 23 at
80-300K temperature range. The A; values were obtained to be
0.005 at 80K and 0.0595 at 300K and these values for each tem-
perature are shown in Table 1. In Table 1, the A; values decrease
with decreased temperature. This decrease is much more apparent
below 130K.

Mo/p-GaTe has a double barrier distribution according to the
classical approach. A; and A, were obtained to be 0.69 and 0.31 by
iteration, as shown with the solid line in Fig. 3. A;: 0.69 and A,:
0.31 values are nearly equal to Z?;lei and Z?;?A,- in Table 1,
respectively. This demonstrates the agreement of the two models
and the validity of this new approach.

Fig. 6(a) demonstrates A;(¢,) curves for each temperature
between n=1 and 23. Aj(¢p) arbitrary distribution functions
and A(¢p) total distribution function were obtained using Egs.
(11)-(13). As shown in Fig. 6(b), the contribution of the A;(¢},) dis-
tribution at high temperatures is far greater than that of Ay(¢yp).
This shows that dominant patches along Schottky area at high

temperatures have 0.60 eV with a mean barrier height of 69% and
have 0.64 eV with second mean barrier of 31% at low temperatures.
Therefore, we can indicate that the contribution of the mean barrier
observed at high temperatures is far greater than the contribution
of the second mean barrier.

3.4. Richardson plot with multi-Gaussian distribution

From the thermoionic emission equation, the saturation current
at V=0 can be written as,

Ip = AA*T? exp (—%) (14)

By reorganizing Eq. (14), this equation may be rewritten as,

In (%) :1nA*_% (15)

where (}bi is the mean zero voltage barrier height (or activation
energy).

The variation of In(Jo/T2) as a function of 1/T is the Richardson
curve, which is shown in Fig. 7 for Mo/p-GaTe. As seen in Fig. 7,
the variation of In(Jo/T2) versus 1/T is linear for a wide tempera-
ture range. However, Schottky barrier anomalies are more active in
the barrier especially below 130K for Mo/p-GaTe and cause devi-
ation from the linearity of the Richardson curve. In addition, these
inhomogeneities occasion to calculating as a smaller value from A’
theoretical value of p-GaTe (for p-GaTe A" =119.4AK~2 cm~2 [38])
and ¢y,; mean barrier height value obtained from Fig. 4. A" and ¢y,
values for Mo/p-GaTe were calculated to be 4.30AK~2cm~2 and
0.53 eV from the Richardson plot, respectively.

Non-ideal behaviors observed in the Richardson plots are
due to non-homogeneous barrier distributions. To interpret this
anomaly, Gaussian distribution function has been used frequently
[21-23,39]. Eq. (15) is used to define only one single-Gaussian
distribution on the Richardson plot and is meaningless for multi-
Gaussian distribution. In the case of multi-Gaussian distribution,
the Richardson equation can be reorganized to depict these anoma-
lies successfully [23]. Therefore, Eq. (15) can be rewritten as [23],

n - 252
Jo\ g as , qopi | 9°9;
In (—Tz) =InA* +In E Ajexp (— T + 22T? (16)
i=1
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fits. (The continuous curve in the Richardson plot shows double Gaussian obtained
accroding to Eq. (16) by A" Richardson constant value A"=117.19AK-2 cm~2 from
Fig. 8, @y,; and o; from Fig. 4, A; from Fig. 3).

Under single-Gaussian distribution condition, Eq. (16) for each bar-
rier distribution and T; temperature may be expressed as,

Joi\ _yoae GPbi 7o}
In (Ti2> =InA KT, + T2 17)

Eq. (17) is a modified Richardson equation having a single-
Gaussian distribution [12,21,22,39]. A" is a constant in Eq. (17),
where effective mass is defined by energy band diagram of semi-
conductor and is expected to be independent from temperature.

According to the classical model, Mo/p-GaTe has double-
Gaussian distribution with o1: 33.7meV and o;: 48.9 meV mean
standard deviations.A” Richardson constant values calculated using
Eq. (17) from the modified Richardson plot in Fig. 7 have two dif-
ferent values one of which is 102.88 AK-2 cm~2 for o¢: 33.7 meV
and the other is 129.19 AK-2 cm~2 for 05: 48.9 meV. These A" val-
ues are far from the theoretical A” value given in the literature [38].
Thus, the modified Richardson plot is unsuccessful if one considers
independently each distribution, as shown in Fig. 7.

The failure of the modified Richardson plot can be overcome
with our new approach in which the barrier has got a separate
barrier distribution for each temperature. The linearization at only
single line of the modified Richardson plot for multi-barrier dis-
tributions may be obtained by subtraction to (q*0? /2k?T?) values
from experimental In(J,;/ Tiz) values using o; values obtained from
Fig. 4 for each T; temperature. Fig. 8 shows the new modified
Richardson plot according to our approach, which is different from
Fig. 7 and has only one straight line for the temperature range used
in experiment. According to Eq. (17), the Richardson constant A
from Fig. 8 was calculated to be 117.19 AK-2 cm~2 and is close to
the theoretical value of p-GaTe [38].
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Fig. 8. The modified Richardson plot of Mo/-Gate (In(Jo/T?) — (q207 /2k? /T?) vs. 1|T
variation) with o; values presented in Table 1 and its discrete linear fits.

4. Conclusions

In metal-semiconductor contacts, Schottky barrier inhomo-
geneities are responsible mechanisms for anomaly behaviors
observed in barrier height, ideality factor and Richardson plots
when measurement temperature was reduced. Gaussian distribu-
tion model to depict these anomalies is used frequently and is rarely
successful, as reported in the literature [12,20-22,39]. To overcome
these difficulties, we have presented a model on the basis of a
multi-Gaussian distribution model.

A molybdenum Schottky contact on p-GaTe was fabricated
under optimum conditions using sputtering method. [-V-T proper-
ties of Mo/p-GaTe were interpreted using the thermionic emission
theory and the Gaussian distribution was observed to be double as
reported in the literature [22,23].

Multi-Gaussian distribution function to explain the anomalies
can be depicted successfully with a mean standard deviation and a
mean barrier height for each distribution region. However, in this
work was discussed a different approach. Here, we considered dis-
tinct barrier distributions which control the main component of
current across the barrier for each temperature. In consequence, it
was noted that the barrier parameters (¢; and o;) should represent
a distribution for each temperature value. Besides, we discussed
that ¢,; and o; pairs independent from the temperature are not ade-
quate for the calculation of the true Richardson constant. Therefore,
¢p; and o; should change as a function of the temperature at near-
ness of their mean values. As a result, the anomalies on the basis of
a multi-Gaussian distribution function were depicted successfully
as a function of the temperature.

The Richardson constant should have a single value at all con-
ditions. Thus, this problem in the modified Richardson plot was
overcome using our new approach and the plot was drawn again.
In consequence, the Richardson constant value for Mo/p-GaTe
was calculated to be 117.19AK2cm~2 from the new modified
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Richardson plot and this value is very close to the theoretical
Richardson constant of p-GaTe [38].
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