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ABSTRACT 

The temperature dependent current-voltage (I-V) and capacitance-voltage (C-V) characteristics of Ir/n-InGaN Schottky 
contacts have been investigated and analysed in the temperature range of 100-400 K. The estimated barrier heights and ideality 
factor of Ir/n-InGaN Schottky diode are 0.30 eV (I-V), 1.15 eV (C-V) and 3.05 at 100 K, and 0.94 eV    (I-V), 0.97 eV (C-V) 
and 1.20 at 400 K respectively. The barrier height (Φb), ideality factor (n) and series resistance (RS) of Ir/n-InGaN Schottky 
diode are also evaluated using Cheung’s and Norde methods. Results show that the barrier heights (I-V) increase while ideality 
factor and series resistance decease with increasing temperature. Further, the discrepancy between Schottky barrier heights 
estimated from I-V and C-V measurements is also explained. It is observed that the interface state density Nss decreases with an 
increasing temperature. Experimental results showed that the conduction current is dominated by Poole-Frenkel emission in the 
temperature range from 100 K to 340 K and by Schottky emission above 340 K. The dominate conduction mechanism changed 
from Poole-Frenkel to Schottky emission in the temperature range from 340 K to 370 K. Finally, it is concluded that the 
temperature-dependent I–V characteristics of the Ir/n-InGaN Schottky diode can be successfully explained on the basis of 
thermionic emission (TE) mechanism. Copyright © 2014 VBRI press.  
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Introduction  
Group III- nitride wide band gap semiconductors, 
particularly GaN and related alloys, are the most promising 
materials for the fabrication of electronic and 
optoelectronic devices due to their superior properties such 
as high breakdown field, good thermal conductivity, and 
high electron saturated velocity [1, 2]. Among the 
materials, ternary InGaN alloys with band gaps ranging 
from 0.7 to 3.4 eV which covering the entire visible 
spectrum are of interest for future optoelectronic and 
energy applications [3, 4]. Although, many works have 
been done on the optical characteristics of InGaN alloys, 
the electrical properties of this material are not being 
sufficiently investigated. The electrical characteristics and 
conduction mechanisms are the most important issues to 
realize the high quality Schottky devices. In order to fully 
understand the conduction current, the conduction 
mechanism should be investigated. However, only few 
investigations are made on the electrical properties and 
conduction mechanisms of metal/InGaN Schottky contacts. 
For example, Jang et al. [5] studied the Schottky barrier 
characteristics of Pt contacts to n-type InGaN. They found 
that the Schottky barrier heights (SBHs) determined by 
thermionic emission (TE) and thermionic field emission 
(TFE) modes using the (I-V) data are quite different from 
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each other. Jun et al. [6] studied the I-V characteristics of 
Au/Pt/InGaN/GaN heterostructure Schottky prototype solar 
cell and they reported that thermionic emission is a 
dominant current transport mechanism at the Pt/InGaN 
interface. Chen et al. [7] investigated the current transport 
mechanism of the Au/Pt/n-In0.2Ga0.8N Schottky contacts 
with different background carrier concentration. Shao et al. 
[8] studied the current transport mechanisms of InGaN 
metal-insulator-semiconductor (MIS) photodetectors with 
the two different insulating layers of Si3N4 and Al2O3. They 
reported that the space charge limit current (SCLC) is a 
dominant leakage conduction mechanism in the InGaN 
MIS photodetectors. They also noted that the SCLC 
mechanism is mediated by an exponential trap distribution 
and a bidirectional Flower-Nordhiem tunnelling effect is 
observed in the metal-Si3N4-InGaN photodetectors. Sang et 
al. [9] prepared thermally stable high performance InGaN 
MIS SPDs by using CaF2 as the insulation layers. They 
studied reverse leakage current and UV responsivity at -3 
V under 523 K without observing the persistent 
photoconductivity.  

In our previous work, we have reported the detailed 
electrical, structural and morphological properties of the 
Ir/n-InGaN Schottky barrier diodes with different annealing 
temperatures [10, 11]. Analysis of the current-voltage (I-V) 
characteristics of the SBDs at room temperature only does 
not give detailed information about their conduction 
process or the nature of the barrier formed at the metal-
semiconductor (M-S) interface. Therefore, in this work, a 
detailed analysis of the I–V and C–V characteristics Ir/n-
InGaN Schottky contacts has been carried out in the 
temperature range 100 K-400 K to clarify the origin of the 
anomalous behavior of temperature dependence of the 
Schottky diode parameters such as the Schottky barrier 
height, ideality factor, series resistance (Rs) and interface 
state density (Nss). Furthermore, the possible reverse 
current conduction mechanism of Ir/n-InGaN Schottky 
diode is described and discussed.  
 
Experimental  
Materials 

2 µm-thick unintentionally doped GaN layer on a 40 nm-
thick nucleation layer/ (0001) sapphire substrate was grown 
by metal organic chemical vapour deposition (MOCVD ), 
followed by the growth of 0.25 µm–thick–n-InGaN:Si (Nd= 
7×1017 cm-3) with indium composition of 10%. Iridium 
(99.999%), Ti (99.999%) and Al (99.99%) metals were 
purchased from Sigma-Aldrich, India.   
 
Methods 

To remove contaminants, first the InGaN layer was initially 
degreased with organic solvents like trichloroethylene, 
acetone and methanol by means of ultrasonic agitation for 
5 min in each step followed by rinsing in deionised (DI) 
water and then dried in N2 flow. This degreased layer was 
then dipped into boiling aquarezia [HNO3: HCl=1:3] for 10 
min to remove the native oxide. The samples were directly 
loaded into the electron beam evaporation system, and a 
bilayer of Ti (25nm)/Al (100nm) was deposited to form 
ohmic contacts on InGaN. Then, the samples were 
annealed at 650oC for 1 min in flowing N2 atmosphere 
using rapid thermal annealing (RTA) system. 50 nm thick 

iridium (Ir) Schottky contacts of circular diameter of 0.7 
mm through a stainless steel mask were fabricated on   n-
InGaN using electron beam evaporation system under 
vacuum pressure of 5×10-6 mbar.  

The electrical characteristics were measured using a 
Keithly source measurement unit (Model No: 2400) and 
automated deep level transient spectrometer (SEMI LAB, 
DLS-83D). The current-voltage (I-V) and capacitance-
voltage (C-V) characteristics were measured in the 
temperature range 100-400 K in steps of 30K in the dark. 
The device temperature is controlled with an accuracy of ± 
1K by using temperature controller DLS-83D-1 cryostat. 
 

 
Fig. 1. Semi-logarithmic reverse and forward bias current-voltage 
characteristics of Ir/n-InGaN Schottky diode in the temperature range of 
100-400 K in steps of 30 K. 
 
Results and discussion 

Fig. 1 shows the semi-logarithmic plot of forward and 
reverse I-V characteristics of Ir/n-InGaN Schottky barrier 
diode (SBD) in the temperature range of 100-400K in steps 
of 30K. Total twelve Ir/n-InGaN Schottky diodes are 
fabricated. In all the cases, similar I-V and    C-V 
characteristics are observed. Only one Schottky diode is 
used for temperature-dependent characteristics. The 
observed  leakage current for Ir/n-InGaN Schottky diode is 
2.22×10-11 A for 100 K to 7.64×10-7 A for 400 K at -1V, 
respectively. It is noted that the leakage current decreases 
with decrease in temperature as well as consisted Schottky 
barrier height inhomogenity. Probably, the origin of 
leakage current is due to deep level impurity or edge 
leakage currents [12, 13]. We analyze the experimental I-V 
curves according to thermionic theory (TE) in which the 
current-voltage characteristics are given by the relation 
[14-17].                                                                                                                        
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Here Io is the saturation current, q is the electron 
charge, V is the applied voltage, T is the absolute 
temperature, n is the ideality factor, k is the Boltzman’s 
constant, A is the contact area, A** is the effective 
Richardson’s constant (23 A cm-2 K-2 for n-InGaN based on 
the effective mass (m*=0.19 mo)) [5], and Φb is the 
Schottky barrier height (SBH). The saturation current Io 
derived from the plot I/[1-exp(-qV/kT)] versus V (figure is 
not shown here) is a straight line and intercepts the current 
axis at V=0 using experimental data from which the SBH is 
defined in terms of TE and is given by  
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The ideality factor ‘n’ can be determined from the slope 

of the linear region of the forward bias ln I versus V plot, 
and measure the conformity of the diode due to pure TE. 
This can be written as 

 

         
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

)(ln Id
dV

kT
qn

                                             (4) 
 
The value of the barrier heights Φb and ideality factors 

(n) of the Ir/n-InGaN Schottky diode at different 
temperatures are calculated using the equation (3) and (4) 
and values are given in Table 1.  
 
Table1. The various parameters calculated from I-V and C-V 
measurements of Ir/n-InGaN Schottky diode as a function of temperature. 
  
Temp.
(K)

Schottky
barrier
height 
Φb(eV)

Ideality
factor
From

I-V

Cheung’s functions Norde           Interface State       
density                   dV/d(lnI) vs I H(I)   vs I

I-V C-V n Rs
(Ω)

n Φb
(eV)

Rs
(Ω)

Φb
(eV)

Rs
(Ω)

NSS
(eV-1cm-2)

100 0.30 1.15 3.05 1010 4.90 0.33 1185 0.40 1358 4.27×1013

130 0.39 1.13 2.78 937 4.58 0.40 986 0.48 1103 3.70×1013

160 0.48 1.12 2.56 720 4.10 0.49 751 0.57 956 3.24×1013

190 0.58 1.11 2.21 515 3.91 0.60 568 0.66 789 2.50×1013

220 0.64 1.10 2.05 470 3.48 0.65 489 0.71 690 2.16×1013

250 0.73 1.07 1.93 310 3.01 0.74 362 0.76 622 1.90×1013

280 0.80 1.06 1.84 285 2.95 0.81 311 0.83 552 1.71×1013

310 0.85 1.03 1.72 231 2.80 0.86 267 0.89 384 1.46×1013

340 0.90 1.00 1.55 184 2.45 0.91 214 0.92 316 1.10×1013

370 0.92 0.98 1.31 133 1.95 0.93 159 0.93 258 5.91×1012

400 0.94 0.97 1.20 105 1.60 0.96 116 0.94 189 3.56×1012  
 
The calculated Schottky barrier height increases from 

0.30 eV at 100 K to 0.94 eV at 400 K and the ideality 
factor decreases from 3.05 at 100 K to 1.20 at 400 K. 
Interestingly, it is noted that the SBH is found to increase 
with temperature whereas the ideality factor (n) is found to 
decrease with temperature. As explained in the literature 
[18-20], since the current transport across the 
metal/semiconductor (MS) interface is a temperature 
activated process, electrons at low temperature are able to 
surmount the lower barriers and therefore the current 
transport will be dominated by the current flowing through 
the patches of lower SBH and a large ideality factor. As the 
temperature increases, more and more electrons have 
sufficient energy to surmount the higher barrier. As a 

result, the dominant barrier height will increase with 
temperature. An apparent increase in the ideality factor and 
a decrease in the barrier height at low temperatures are 
caused possibly by other effects such as inhomogeneities of 
thickness and non-uniformity of the interfacial charges.     

 

 
Fig. 2. (A) Plot of dV/d(lnI) versus I for Ir/n-InGaN Schottky diode in the 
temperature range of 100-400K, (B) Plot of H (I) versus I for the Ir/n-
InGaN Schottky diode in the temperature range of 100-400 K. 

 
As can be seen from Fig. 1, at low bias voltage the 

semi-logarithmic forward bias I-V characteristics are 
linear, but at high voltage deviated from linearity due to Rs 
effect. Therefore Rs is a very important parameter and it 
deviate barrier height and ideality factor significantly at 
low temperatures from accuracy of determination. The 
current-voltage characteristics of Ir/n-InGaN Schottky 
contact show rectification behaviour. Here, from the 
forward bias I-V data the barrier height, ideality factor and 
series resistance can be estimated using a method 
developed by Cheung and Cheung [21]. Cheung’s 
functions can be expressed as follows; 
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Experimental dV/dln (I) versus I and H (I) versus I 

plots at different temperatures for Ir/n-InGaN Schottky 
diode are shown in Fig. 2 (A) and (B). Equation (5) should 
give a straight line for the data of downward curvature in 
the forward bias I-V characteristics. Thus, a plot of 
dV/dln(I) versus I will give the n(kT/q) as the y-intercept 
and Rs as the slope. The series resistance and ideality factor 
of the Ir/n-InGaN Schottky diode are found to be 1010 Ω 
and 4.90 at 100 K and 105 Ω and 1.60 at 400 K. Using the 
n value determined by the dV/dln (I) versus I plot, a plot of 
H (I) versus I also will give a straight line with a y-
intercept equal to nΦb. The slope of these plots also 
provides a second determination of Rs which can be used to 
check the consistency of Cheung’s method. The barrier 
height and series resistance estimated from the plot of H (I) 
versus I are found to be 0.33 eV and 1185 Ω at 100 K, and 
0.96 eV and 116 Ω at 400 K. The ideality factor values 
obtained from the downward curvature regions of forward 
bias I-V plots and from the linear regions of the same 
characteristics are different from each other. This may be 
due to the effects such as bias dependence of SBH 
according to the voltage drop across the interfacial layer 
and the change of the interface states with the bias in the 
low-voltage region of the current-voltage plot and the 
series resistance.  

In order to determine the values of the SBH and series 
resistance of Ir/n-InGaN Schottky barrier diode, Norde 
proposed an empirical function. The modified Norde 
function is defined as [22]. 
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where γ is an integer (dimensionless) greater than the 
ideality factor, I(V) is the current obtained from the I-V 
curve, and β is a temperature dependent value calculated 
using β= q/kT. The effective SBH is given by  
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γ
oV -

q
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where F(Vo) is the minimum point of F(V) and Vo is the 
corresponding voltage. A plot of the Norde function F(V) 
versus V for the Ir/n-InGaN Schottky barrier diode is 
shown in Fig. 3.  
 

The value of series resistance (Rs) can be determined 
from the Norde function is  

               

( )
qI
nkTRs

−
=

γ

                            (10)  

Where, I is the current in the device corresponding to 
voltage Vmin (at which F (V) becomes minimum). From the 
Norde plot, the barrier height and the series resistance 
values are found to be 0.40eV, 1358 Ω at 100 K and 0.94 
eV, 189 Ω at 400 K respectively. 

 

 
Fig. 3. Plot of F (V) versus V for Ir/n-InGaN Schottky diode in the 
temperature range of 100-400 K. 
       

The values of barrier height obtained from the Norde 
function are in good agreement with the values obtained 
from I-V characteristics (Fig. 1) and Cheung’s functions 
(Fig. 2(B)). Fig. 4 shows the experimental series resistance 
values from the semi-log forward bias I-V characteristics as 
a function of temperature.  

 
Fig. 4. Plot of series resistance with temperature obtained by Cheung’s 
method and Norde method for Ir/n-InGaN Schottky diode. 
 

The values of series resistance from the plots of dV/dln 
(I) versus I are identical to those from the plot of H (I) 
versus I. On the other hand, the value of series resistance 
obtained from Norde function is slightly higher than that 
obtained from Cheung functions. Cheung functions are 
only applied to the non-linear region in high voltage region 
of the forward-bias ln I-V characteristics, while Norde’s 
functions are applied to the full forward-bias region of the 
ln I-V characteristics of the diodes. The series resistance Rs 
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obtained using different methods for each temperature of 
the I-V data decreases with increase of temperature. The 
decrease of Rs with the rise of temperature may be due to 
factors responsible for increase in the ideality factor ‘n’ and 
lack of free carrier concentration at low temperature 
[23,24]. 

Fig. 5 shows C-2-V plots of Ir/n-InGaN Schottky barrier 
diode at the frequency of     1 MHz with an ac modulation 
of 100 mV in the dark.  

 

 
Fig. 5. The reverse bias C-2-V characteristics of the Ir/n-InGaN Schottky 
diode in the temperature range of 100-400 K. 
 

The  C-V relationship for Schottky diode is given by 
[25] 
                       

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
= V

q
kTV

AqNC bi
dS

22
21

ε                          (11)    
 

where εs is the permittivity of the semiconductor εs= 8.4 
εo, V is the applied voltage, q is the electronic charge, Nd is 
the donor concentration, A is the area of the Schottky 
contact and Vbi is the flat band voltage. The x-intercept of 
the plot of (1/C2) versus V gives Vo and it is related to the 
built in potential Vbi by the equation Vbi= V0+kT/q , where 
T is the absolute temperature. The barrier height Φb(C-V) is 
given by the equation Φb(C-V) = Vo+Vn+kT/q, here Vn = 
(kT/q) ln (Nc/Nd). The density of the states in the 
conduction band edge is given by    Nc =2(2πm*kT/h2)3/2, 
where m* = 0.19 mo [5]. The calculated barrier heights of 
Ir/n-InGaN are in the range of 1.15 eV (for 100K) to 0.97 
eV (for 400K). As can be seen from Fig. 6, it is noted that 
the measured barrier height values by the I-V method are 
lower than those calculated by the C-V method.  The 
differences in barrier height values estimated from the I-V 
and C-V methods may be due to the presence of an 
insulating layer or charges existing at the metal-
semiconductor interface, deep impurity levels, image force 
barrier lowering, and edge leakage currents [14, 16, 26]. 
Another explanation for the discrepancy between measured 
I-V and C-V barrier heights could be associated with the 
barrier height inhomogeneity at the interface. The barrier 
height obtained from the I-V technique is logically low or a 
combination of low and high, known as parallel contacts, 
as the I-V method involves the flow of electrons from the 
semiconductor to the metal [27, 28]. Otherwise, the C-V 

measured barrier height influenced by the distribution of 
charge at the depletion region boundary and this charge 
distribution follows the weighted arithmetic average of the 
SBHs.  According to Werner and Guttler [18], any spatial 
discrepancy in the barriers causes the current to flow 
preferentially through the barrier minima. Clearly, the 
current is dominated in the I-V data by the current which 
flows through the region of low SBH [29]. 

 

 
 
Fig. 6. The comparison of barrier heights and ideality factor of Ir/n-InGaN 
Schottky diode with temperatures ranging from 100 to 400 K. 
 

Geng et al. [30] reported that the pinholes come from 
the extended coreless dislocations, which were originating 
in the GaN buffer layer. A large number of dislocations or 
pinholes spread in a sample, resulting in a high leakage 
current and low BH. However, much less dislocations or 
pinholes appear on the surface of sample results in low 
leakage current and high effective BH. Generally, C-V 
measurements are less prone to dislocations or pinholes, so 
that the determined BH is considered more reliable, though 
the depletion width can be altered by the interface defects if 
they are deeper into the space charge region. 

For a Schottky diode having interface states in 
equilibrium with the semiconductor, the ideality factor 
becomes greater than unity as proposed by Card and 
Rhoderick [31] and is given by; 
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where Wd is the space charge width, NSS is the density 
of interface states, εS and εi are the permittivity of the 
semiconductor and the interfacial layer, respectively. The 
voltage dependent ideality factor n(V) can be expressed as 
n(V) =V/(kT/q)ln(I/Is). According to equation (12), the 
interface state density can be written as; 
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In the n-type semiconductor, the energy of the interface 
states ESS with respect to the bottom of the conduction 
band at the surface of the semiconductor is given by [32];  
 



 
 Padma and Reddy 

 Adv. Mat. Lett. 2014, 5(1), 31-38                                         Copyright © 2014 VBRI press  
 

36 

EC–ESS = q (Φe – V)                                                        (14) 
 

where Φe is the effective barrier height. The voltage 
dependence of the effective barrier height Φe is contained 
in the ideality factor, n through the relation;  

 

        

11
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β
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                                (15) 

 
where β  is the voltage coefficient of Φe. The effective 

barrier height Φe is given by 
 

        ( )e b VβΦ =Φ +                                               (16) 
 
The values of NSS as a function of V are obtained and 

are given in Table 1. The resulting dependence of NSS is 
converted to a function of ESS using equation (14). Fig. 7 
shows the plot of NSS versus EC-ESS at different 
temperatures. From Fig. 7, it is seen an exponential 
increase in the NSS from midgap towards the bottom of the 
conduction band.  
 

 
 
Fig. 7. A plot of NSS versus EC-ESS for Ir/n-InGaN Schottky diode with 
temperatures ranging from 100 to 400 K. 
 

The interface state density as calculated using Terman’s 
method [33] varies from 4.27×1013 eV-1cm-2 at 100 K to 
3.56×1012eV-1cm-2 at 400 K. It is noted that the dependency 
of the interface state density (NSS) on the measurement 
temperature. Decreasing of NSS with an increasing 
temperature can be explained with the variation of the 
ideality factor as a function of temperature due to lateral 
inhomogeneities of the barrier height at the metal-
semiconductor interface [34]. According to Akkal [35], the 
decrease of NSS with an increase in the temperature may 
also be due to molecular restructuring and reordering of the 
metal/semiconductor interface under the effect of 
temperature. 

The reverse I-V characteristics give further information 
on the conduction mechanism of Ir/n-InGaN Schottky 
barrier diodes. The field-dependent effects are more 
pronounced at reverse biases because of lager electrical 
fields involved in this bias. Usually, the carrier 

recombination in the depletion layer and image force 
lowering of the barrier height often dominates the reverse 
characteristics of Schottky diodes since the reverse bias 
increases the electric field in the junction. The current 
transport mechanism dominating the reverse leakage 
current in the Ir/n-InGaN Schottky diode is investigated 
using the electric field dependence considering by Poole-
Frenkel and Schottky emission across the junction. The 
current through the diode when dominated by Poole-
Frenkel effect is given by [36-38]  
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For the Schottky effect, 
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where βPF and βS are the Poole-Frenkel and Schottky 
field-lowering coefficients, respectively. The theoretical 
values for βPF and βS are given by  
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In principle the Poole-Frenkel and Schottky effects can 

be distinguished by the measured values of field-lowering 
coefficients. The Poole-Frenkel field-lowering coefficient 
(βPF) is always twice the value of the Schottky field-
lowering coefficients (βS). The theoretical values of field-
lowering coefficients βPF and βS for the Ir/n-InGaN 
Schottky diode obtained from equation (19) are βPF 

=2.62×10-5 eV/m1/2V-1/2 and βS= 1.31×10-5 eV/m1/2V-1/2. 
Fig. 8 shows a plot of ln (IR) versus E1/2 for Ir/n-InGaN 

Schottky diode at different temperatures. 
 

ln

 
  

 
Fig. 8. A plot of ln (IR) versus E1/2 for Ir/n-InGaN Schottky diode at 
temperatures ranging from 100 to 400 K. 
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For Ir/n-InGaN Schottky diode, the experimental slopes 
determined from the fit to the data are 2.99×10-5 eV/m1/2V-

1/2 for 100 K, 2.95×10-5, 2.87×10-5, 2.78×10-5, 2.72×10-5, 
2.70×10-5, 2.61×10-5, 2.51×10-5, 2.47×10-5 for 130, 160, 
190, 220, 250, 280, 310 and 340 K, and 1.67×10-5, 
1.44×10-5 eV/m1/2V-1/2 for 370 K and 400 K respectively. 
The experimental slope values of the Ir/n-InGaN Schottky 
diode are closely matched to the theoretical slopes of the 
Poole-Frenkel mechanism in the temperature range of 100-
340 K and Schottky emission in the temperature range of 
370-400 K. A comparison of the experimental and 
theoretical slopes revealed that the experimental slopes 
obtained in the low temperature region (T< 340 K) are 
closer to the Poole-Frenkel field-lowering coefficient (βPF). 
While the experimental slopes in the higher temperature 
region (T> 370 K) are closer to the Schottky field-lowering 
coefficient (βS). This suggests that the leakage current is 
found to be dominated by Poole-Frenkel emission in the 
lower temperature region (T<340 K) whereas Schottky 
emission is dominant in the higher temperature region 
(T>370 K). It is noted that the conduction mechanism of 
Ir/n-InGaN/Ti/Al Schottky diode changed from Poole-
Frenkel emission to Schottky emission in the temperature 
range from 340 to   370 K. 

 
Conclusion 
In conclusion, the electrical properties of Ir/n-InGaN 
Schottky barrier diodes have been investigated in the 
temperature range of 100–400K. The calculated SBHs from 
I-V measurements are in the range of 0.30 at 100 K to 0.94 
eV at 400 K with the ideality factor of 3.05 at 100 K to 
1.20 at 400 K. It is noted that the SBH increases whereas 
ideality factor decreases with increasing temperature. The 
barrier heights calculated from C-V measurements 
decreases with increase in temperature and values are in the 
range of 1.15 eV to 0.97 eV at 100 to 400 K. Using Norde 
and Cheung functions, the barrier height (Φb), ideality 
factor (n) and series resistance (Rs) are also calculated and 
these values are found to be strongly temperature 
dependent. It is noted that there are reasonably good 
agreement among the values of barrier height obtained 
from the forward-bias I-V characteristics, Norde and 
Cheung functions. The interface state density NSS is 
determined from the I-V and C-V data using Terman’s 
method for Ir/n-InGaN Schottky diode in the temperature 
range of 100-400 K. It is found to be decreased with an 
increasing temperature.  At 100-340 K, Poole-Frenkel 
emission is found to be responsible for the reverse leakage 
current, whereas Schottky emission is the dominant 
mechanism at high temperatures (370-400 K). There is a 
transition of the conduction mechanism from Poole-Frenkel 
to Schottky emission at 340–370 K. 
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