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Introduction
Recently, many of experimental researches and studies for the 
metal-polymer-semiconductor (MPS) type structures in order to 
replacing the traditional metal-semiconductor (MS) structures 
with and without insulation interfacial layer such as SiO2 or SnO2 
[1-7]. In general, pure polymer usually is a poor conductivity 
material, but its conductivity can be increased by using doping 
with a metal at appropriate rates [8-11]. Therefore, polymer 
interfacial layers attract considerable attention in the electronic 
and optoelectronic devices due to their easy device fabrication, 
flexibility, low cost, suitability.

There are different kinds of polymers/organics among of them 
is poly (vinyl alcohol) (PVA) that has a semi-crystalline structure 
and high water-solubility, nontoxic, crystallinity with wide range, 
good charge/energy storage capacity and high dielectric strength 
properties [12-15].

In addition, PVA is from hydroxyl group; therefore it can be reacts 
easily with other organic and inorganic compounds. Therefore, in 
very recently, it is believed that MPS structure is considered one 
of the most promising candidates in the future semiconductor 
technology instead of classic/conventional MS, MOS and MIS 
type structures [8-15].

At the same time, silicon carbide (SiC) represents a very important 
semiconductor among many kinds of semiconductor crystals 
with wide band-gap (Eg) [16]. Furthermore, SiC is 3 times wider Eg 
(=3.2 eV) and 10 times higher critical electric field (E=2.2 × 106 V/
cm) when compared conventional Si semiconductor [17].

It is clear that the electrical properties of MS structure with exist 
of insulator or organic interfacial layer and without it usually not 
only depend on the metal and interfacial layer used, but depend 
strongly on the surface properties, doping concentration level 
of semiconductor, barrier form at the interface between metal 
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Abstract
Both Au/n-4H SiC (MS) and Au/(Zn doped-PVA)/n-4H SiC (MPS) structures were 
fabricated by using the same wafer. This effect of modified PVA interlayer doped by 
Zn nanoparticles on main electrical parameters, such as ideality factor (n), barrier 
height (BH), series resistance (Rs), and rectification rate (RR) were evaluated and 
investigated by using the current-voltage (I-V) data measurements. Furthermore, 
the energy dependent profile of surface states (Nss) was also obtained from these 
data by taking into account voltage dependent BH and n. The sources of observed 
negative capacitance (NC) at the accumulation region for the MS and MPS 
structures were also evaluated. From capacitance-voltage (C-V) and conductance-
voltage (G/ω-V) data measurements, the profile of Rs and Nss were also evaluated 
and investigated as voltage dependent at high frequency (1 MHz) by using 
Nicollian-Brews technique. These results explain how is the effect of modified PVA 
interfacial layer doped by Zn nanoparticles on increasing in the RR and decreasing 
of the values of Rs, Nss, and leakage current of MPS structure as compared with 
MS structure. Thus, we can say that this increase in the performance of the MPS 
structure is a result of the grown of the (Zn-doped PVA) layer between Au and 
n-4H SiC.

Keywords: MS and MPS structures; Passivation effect; Surface states; Negative 
capacitance
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and semiconductor, series and shunt resistances of the device 
(Rs and Rsh) and applied bias voltage across the junction [18-
26]. Especially, high-dielectric interlayer can cause the leakage 
reverse current, n, Rs and Nss, and increase the BH, intercept 
voltage (Vi or Vo) and Rsh [27]. Zinc (Zn), Cobalt (Co) and nickel 
(Ni) were used as doped materials due to low cost, abundant raw 
material and heat cycling. The other more important feature of 
the SiC is the ability to form SiO2 as a native insulator/oxide layer. 
There are still a number of factors which are limiting the device 
performance such as the formation of back Ohmic contact with 
low resistivity and high-temperature stable Schottky/rectifier 
contacts. Both Zn and SiC have also the same wurtzite crystal 
symmetry and relatively higher lattice mismatch (5%). Although 
there are various “poly-types” SiC, but the most preferred among 
is 4H-SiC due to its superior physical properties through owing 
double electron mobility as compare with 6H-SiC at a given 
dopant density and the availability of high-quality epitaxial 
wafers [27-30].

In this study, the experimental result give us a good indicate about 
how is the effect of modified PVA interfacial layer doped by Zn 
nanoparticles on electrical properties and conduction/transport 
mechanism, therefore, after we fabricate Au/n-SiC (MS) and Au/
(Zn-PVA)/n-4H SiC (MPS) structures, we calculate and investigate 
the main electrical parameters for both structures to compare 
between them by using the forward and reverse bias I-V, C-V 
and G/ω-V measurements at room temperature. The interface 
state energy distribution profiles of Nss were obtained from 
the forward bias I-V data for two type structures by taking into 
account voltage dependent BH and ideality factor. As a results of 
comparison between the two structures, it was found that the 
modified PVA interfacial layer doped by Zn nanoparticles leads to 
a decrease in the values Nss, Rs, leakage current and increase in 
shunt resistance (Rsh) and RR.

Experimental Details
Au/n-4H SiC (MS) and Au/Zn-PVA/n-SiC (MPS) with modified 
PVA interfacial layer doped by Zn nanoparticles structures were 
fabricated by using two same quarter n-type 4H-SiC (0001) wafer 
with the following properties: donor concentration atoms (Nd) 
about 7.07 × 1017 cm-3, rectifying contact area 0.0314 cm2 and 
thickness about 250 μm. for fabrication process, firstly, n-type 
4H-SiC wafer was dipped in organic solution of ammonium 
peroxide solution for 10 minutes to remove any oxide thin layer 
that could be cover it, and then etched in a sequence of acidic 
solution H2O+HCl by using ultrasonic bath and then quenched in 
de-ionized water (DI) with 18 MΩ.cm resistivity for 10 minutes. 
Preceding each cleaning step, the wafer was rinsed thoroughly 
in DI water. Finally, n-4H SiC wafer dried in the high-pure dry 
nitrogen (N2) gas to prevent any oxidation of the wafer and then 
high purity (99.999%) Au with 1500 Å thickness was thermally 
evaporated onto the whole back side of n type 4H-SiC wafer 
at 10-6 Torr in the metal evaporation system (MES). In order to 
perform a low resistivity Ohmic back contact, n-4H SiC wafer was 
sintered at 500°C for 5 minutes in the nitrogen ambient.

After the formation of ohmic contact, firstly, high purity Au dots 
with 0.0314 cm2 and 1500 Å thickness was thermally evaporated 

onto the front of the first quarter n-4H SiC wafer in the same 
MES. By this way the fabrication processes of Au/n-4H SiC 
(MS) were completed. Secondly, the prepared (Zn-doped PVA) 
solution was deposited onto the front of the second quarter n-4H 
SiC wafer by using electrospinning method. Lastly, like the first 
sample high purity Au dots with 0.0314 cm2 and 1500 Å thickness 
was also thermally evaporated onto the front of the second 
quarter and so on the fabrication processes of Au/Zn-PVA/n-
SiC (MPS) structures were also completed. The metal thickness 
layer and the deposition rates were monitored with the help of 
quartz crystal thickness monitor. The schematic diagrams of the 
fabricated of MS and MPS type structures were given in Figure 1a 
and 1b, respectively.

In order to obtain the I-V, C-V and G/-V measurements for both 
MS and MPS structures, they were mounted on a copper (Cu) 
holder with the help of silver paste and electrical measurements 
were made to the upper electrodes by the use of tiny silver 
coated Cu-wires with silver paste. The measurement system 
was also given in Figure 2. The thickness of (Zn-PVA) (di) was 
determined as 50 nm from the high frequency (1MHz) C-V plot of 
the interlayer capacitance (Ci=εro A/di) at the strong accumulation 
region. As shown in Figure 2, the C-V and G/ω-V measurements 
were performed by the use of a computerized HP 4192A LF 
impedance analyzer (5 Hz-13 MHz) at low (1 kHz) and high (1 
MHz) frequencies. On the other hand, the I-V measurements 
were performed by the use of a Keithley 2400 I-V source-meter. 
In addition, all measurements were carried out in dark with the 
help of a microcomputer through an IEEE-488 AC/DC converter 
card in the JANES-475 Cryostat at about 10-3Torr to avoid an 
external noise or other environmental effects (Figure 2).

Results and Discussion
The forward and reverse bias current-voltage  
(I-V) characteristics
In order to determine whether or not a MS structure with 
modified PVA interfacial layer doped by Zn nanoparticles and 
without an interfacial layer has the ideal diode behavior, its 
experimental results at forward bias I-V characteristics and low 
or intermediate voltage (V3kT/q) can be analyzed according to 
thermionic emission (TE) theory [18-20].

o

2 0Ô  
exp( ) 1∗   

= − −  
  



B D

I

q qV
I AA T exp

kT nkT                             (1)

The pre-factor or the first part of the eqn. (1) represent the 
saturation current (Io) calculated from straight line intercept of 
LnI at V=0, A* is the effective Richardson constant (146 A.cm-2K-2 

for n-type 4H SiC, A is the rectifier/Schottky contact area, T is 
the absolute temperature in K, VD is the voltage drop across the 
junction ad n is the ideality factor [19], and the other quantities 
are well known in the literature. Figure 3 shows the experimental 
reverse and forward bias I-V characteristics for MS and MPS type 
structures at room temperature. As shown in Figure 3, both 
MS and MPS type structures have a rectifying behavior with 
exponential increase of the current showing in the forward bias 
and weak voltage dependence in the reverse bias regions. The 
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value of I0 was evaluated from the intercept of the linear region of 
LnI-V plots, whereas the value of n was evaluated from its slope 
for both structures according to the following equation [18,19].

( )
/ 1

   
= = + +    

δ

  

s
s

D

i
s

i

dVn q kT qN
d lnI W

ε
ε

                                      (2)

Where,  δi represent the thickness of interlayer, WD represent 
the depletion layer width, Nss represent the surface states/traps, 
εi and εs represents the permittivity of modified PVA interfacial 
layer doped by Zn nanoparticles and semiconductor, respectively.

Now, the value of ΦBo was calculated by using theoretical value of 
A* and extrapolated Io values as following equation for two type 
structures [20].

* 2

0

ln( )=B0
kT AA TÔ
q I                                      (3)

Figure 3, LnI vs. V plot of the MPS structure shows two linear 
regions with different slopes whereas for MS structure this plot 
has one linear region in the intermediate biases. For the MPS 
structure, these regions are belonging to low bias voltages (3kT/q 
≤ V ≤ 0.55V) and intermediate bias voltage regions (0.55V ≤ V ≤ 
1.30 V), respectively. Such two linear regions for MPS structure 
are known two parallel diodes model with different BH [31]. In 
addition, in the enough high forward-bias voltages, Figure 3 plot 
shows for both MS and MPS structure deviation from linearity 
due to the existence of Rs. Table 1, shows the values of I0, n and 
ΦB0 for MS and MPS structures were found from the first region 
as 1.90 × 10-11A, 3.854, 0.906 eV and 7.08 × 10-10A, 3.24, 0.80 eV, 
respectively. These high values of n for two structures at room 
temperature can especially be due to the existence of native 
or deposited interlayer, the spatially distribution of Nss, and the 
exist of many distribution of low BHs or patches an average BH 
[8,14,18-20]. These results refer to the values of n and leakage 
current at (-6 V) for the MPS with (Zn doped-PVA) interfacial 
layer are lower than those of the MS attributed to the passivity 
role of Zn-PVA interfacial polymer layer. Similarly, the rectifying 
rate (R=IF/IR) at ±6V for the MPS structure is 15.5 times higher 
than MS structure (Figure 3 and Table 1).

As can be seen in eqn. (2), for MPS type structure or diode has Nss 
in equilibrium state with semiconductor (di ≥ 3 nm) and interfacial 
layer, the experimental results value of n becomes greater 
than 1 and dependent on applied bias voltage. Thus, Nss can be 
calculated from the forward bias I-V characteristics by taking into 
account voltage dependent effective BH (Φe) and ideality factor 
n(Vi) by using following relations [20,27,32]:
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where β is the voltage coefficient of the effective BH used in 
the ΦB0 (β=dΦe/dV=1-1/n(V)). In calculations, the value of δ is 
taken as 20Å for native SiO2 and 500 Å for (Zn-doped PVA) layer 

respectively. WD is the width of the space charge region (≈3.87 × 
10-5 cm which can be calculated from the linear part of reverse 
bias C-2 vs. V plot at 1 MHz). The value of εs was taken as13.1εo for 
4H SiC, the values of εi was taken as 3.8εo for SiO2 and 8.47εo for 
Zn-doped PVA. The voltage dependent n(Vi) for both structures 
at room temperature are obtained by using eqn. (4) and shown in 
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A simple illustration of electrical measurements system.Figure 2
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Figure 4. the experimental results value of n at intermediate bias 
voltage (for the linear region of LnI vs. V plots) is almost constant, 
but it becomes increase with increasing voltage almost linearly at 
enough high forward bias voltages for two diodes.

In addition, the expression for the Nss that is entirely governed 
by the semiconductor suggested by Card and Rhoderick can be 
simplified as follows [32].

( ) ( )( )1  1
ε ε 

= − − 
 

i s
ss

D

N V n V
q Wδ

                    (5a)

The energy level of Nss with respect to the bottom of the 
conduction band for n-type semiconductor is given by [7,21]

( )Ôc ss eE E q V− = −                  (5b)

From eqn. (4), it's clear that the value of Φe increases by increasing 
applied forward bias voltage because of the increase in quasi-
Fermi energy level of majority carriers on the semiconductor 
side. Thus, the value of Nss was calculated by using eqn. 5(a) and 
5(b) and was given in Figure 5 for both structures. As can be seen 
clear in Figure 5, the values of Nss increase from the mid-gap of 4H 
SiC towards the bottom of conduction band (Ec). Thus the values 
of Nss for the MPS are much lower like n and leakage current 
compared to the MS because of the saturation of dangling bonds 
or the passivity role of (Zn doped-PVA) interfacial layer. These 
results shows a grown of a modified PVA interfacial layer doped 
by Zn nanoparticles between metal and semiconductor instead 
of conventional SiO2 can increases the quality and performance 
of the MS and MIS type structures (Figure 5).

Usually, the forward bias I-V plot for MS, MIS and MPS structures 
is linear on semi-logarithmic scale at intermediate forward bias 
voltage (V≥3kT/q), but there it becomes deviation from linear 
state especially because of the exist of Rs and polymeric interfacial 
layer. Furthermore, the experimental values of Nss and resistance 
of the interlayer will be added to the resistance of epitaxial and 
so leads to deviate from linearity at enough high forward biases 
[17]. There are several methods to determine the value of Rs in 
the literature [18-20,22-24]. In this study, Rs has been calculated 
by applying the Cheung’s method [24]. by using this method, the 
forward bias I-V relation with Rs value can expressed as:

( )
= + s

dV kTn IR
d lnI q

                      (6)

and

( )   * 2ln( )= − = +B s
kT IH I V n n IR
q AA T

φ                                    (7)

Both the dV/d(lnI) vs. I and H(I) vs. I plots were drawn by using 
eqns. (6) and (7) for the MS and MPS structures ant they were 
given in Figures 6 and 7, respectively. As shown in Figures 6 and 

7, these two plots have a good linear range for two structures. 
Thus, a plot of dv/dln I vs. I will give the values of Rs as the slope 
and n values which determined from eqn. (6) which represent the 
y-axis intercept (=nkT/q), of these plots respectively. Similarly, 
the slope of H(I) vs. I plot (Figure 7) will provide a second way for 
determination of Rs, which produce a check the uniformity of this 
approach. From eqn. (7), the values of Rs and ΦB were calculated 
and obtained from the slope and the intercept of y-axis (=nΦB) 
of these plots for two structures, respectively. The values of n 
which are calculated from Cheung function acorrding to eqn. 
(6) are considerably higher than those extractes from eqn. (2). 
Figure 4, shows an expected situation due to the increase of n 
with applied bias voltage. The voltage dependence of structure 
resistance (Ri) is also obtained by applying Ohm’s law (Ri=dVi/dIi) 
and represented inset in Figure 3 for MS and MPS type structure. 
As shown in this figure, the real values of Rs and Rsh for both two 
structures agree to enough high forward bias voltage (6V) and 
enough low or zero bias voltages, respectively. As seen in Table 
1, the experimental result of Rsh value for MPS structure is 39.99 
times higher as compare with Rsh value for MS structure. The 
experimental values of Rs that obtained from Cheung’s functions 
and Ohm’s law for two structures were represented in Table 1. 
The discrepancy between Rs from these methods is the result of 
voltage dependence of it like ideality factor and BH.

The forward and reverse bias C-V and G/ω-V 
characteristics
The capacitance and conductance measurements (C-V and 
G/ω-V) respectively were applied at both low (1 kHz) and high 
(1 MHz) frequencies by using HP 4192A LF Impedance Analyzer. 
According to Nicollian and Brews [22], at enough low frequencies, 
almost of all surface states can follow the external alternating ac 
signal easily and so yield an excess Cex. and Gex./ω to the real values 
of them, but at high frequencies these states/traps impossible 
follow the ac signal. For this purpose, the C-V and G/ω-V plots 
of the MS and MPS structures were drawn at low frequency 1 
kHz and high frequency 1 MHz. Figure 8a and 8b shows the C-V 
characteristics for MS and MPS structures at 1 kHz and 1 MHz, 
respectively, and these plots have three regions (inversion, 
depletion and accumulation) both low and high frequency. C-V 
characteristic has shown clearly that the anomalous peak at the 
accumulation region due to the effect of Rs and native SiO2 and 
(Zn-doped PVA) interfacial layer rather than Nss. It is clear that the 
magnitude of anomalous peak inversely related to frequency due 
to the effect of Nss. This kind of peak behavior can be attributed 
to the particular density distribution of Nss and remodeling and 
restructure of them under applying electric field [32-34]. As seen 
in Figure 8a and 8b the value of capacitance of both structures 
are extremely sensitive to the Nss, interfacial layer and Rs, but 
Nss shows an effective behavior especially at inversion and 

Samp. I0 (A) n(I-V) ΦB0(I-V) (eV) Rs(dV/dln(I)-I) (Ω) Rs(H(I)-I) (Ω) RR(±6V) (=IF/IR) Rs(I-V) (Ω) Rsh(I-V) (Ω)
MS 2.91 × 10-11 3.854 0.806 27.03 89.305 347 49.4 2.4 × 107

MPS 7.08 × 10-10 3.241 0.815 171.72 196.79 5390 22.1 9.5 × 108

Table 1 The experimental results values for some electrical parameters  obtaind from the forward bias I-V characteristics for MS and MPS structure 
at room temperature.
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depletion regions, whereas Rs shows an effective behavior only 
at accumulation region.

As seen in Figure 8b, at 1 MHz, C value increases with increasing 
voltage until accumulation region after that it suddenly decrease 
until goes to negative due to the effect of Rs, but at 1 kHz, this 
negative capacitance (NC) behavior becomes disappear. Because, 
the effect of Rs on C-V and G/ω-V plots can be neglected low at 
low frequencies, but it becomes very effective at high frequencies 
contrary to Nss. The general consensus on NC in the accumulation 
region is due to the existence of Nss and their relaxation time (τ), 
Rs, the contact injection and minority carrier injection [35,36]. In 

addition, according to Butcher et al. [37] and Huang et al. [38], NC 
behavior can be attributed to technical problems of devices, such 
as parasitic inductance or accuracy of calibration, respectively 
(Figure 8).

In general, the NC has been referred to as “abnormal” or 
“anomalous” behavior in the literature [33]. The C value is a 
differential effect of charge Q with respect to junction voltage 
Vj, i.e. C=dQ/dVj Zhu et al. [39]. Furthermore, by increasing 
forward bias voltage the C values reach to a maximum value 
and after certain voltage it started rapidly in decreasing until 
reach to negative value [35,39,40]. C-V and G/ω-V plots for MS 
and MPS structures at 1 MHz were drawn to see the inductive 
behavior in these structures in Figure 9a and 9b, respectively, 
which explain how the G/ω value increases for two structures 
with increasing frequency both at depletion and accumulation 
region, but at accumulation region contrary to G/ω, the value 
of C reaches a peak value and then goes to negative value at 
strong accumulation region. In addition, the minimum value of C 
represent the maximum value of G/ω. NC exhibits a decrease in 
electronic charges on electrodes with an increasing bias voltage 
and such behavior of C and G/ω is known as “inductive behavior” 
in the literature [33-40] (Figure 9).

The variation in C at the reverse bias or inversion region, the 
C-2-V plot of the MS and MPS structures for 1 MHz are given in 
Figure 10. As shown in Figure 10, the C-2-V plot for two different 
type structures has a perfect linear region in the wide range of 
reverse bias voltage. At elevated frequencies (f ≥ 1MHz), the 
depletion layer capacitance of MS and MPS type structures can 
be expressed as following [18-20].
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In eqn. (8), A represent the rectification contact area, VR represent 
the reverse-bias voltage, Vbi represent the built-in voltage at zero 
bias, Nd represent the donor concentration atoms in 4H SiC, εr 
represent the permittivity of semiconductor and εo represent 
the permittivity of free space or vacuum. The values of Vo, Nd, EF, 
Φb (C-V) and depletion layer width (WD) are calculated from the 
intercepts and slopes of the C-2-V plot for each structure using 
following relations [18-21]:
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The value of EF can be calculated from the conduction band edge 
for n-type semiconductor in the neutral region of n-4H SiC by 
using following relation as [18,19]:

 ln
 

=  
 

c
F

d

NkTE
q N

                                   (11)

Where, Nc is the effective density of states in n-4H SiC conduction 
band. The experimental values Vo, Nd, EF, ΦB and WD were 
obtained and arranged as in Table 2.

As can be seen in Tables 1 and 2, the ΦB0(C-V) value which 
calculated from the reverse bias C-V characteristics is higher than 
ΦB0 (I-V) which calculated from the forward bias I-V characteristics 
due to the nature of measurement methods. In other words, the 
values of BH obtained from two techniques are not always the 
same in bias voltage. It is well known that the apparent BH from 
metal side to semiconductor side is higher than at about EF from 
semiconductor to metal sides. This discrepancy between ΦB0  
(C-V) and ΦB0 (I-V) is also the result of the in-homogeneities of BH 
and polymeric interfacial layer at M/S interface.

The profile of Rs as voltage dependent was also calculated by 
using eqn. (12) for the C-V and G/ω measurements by applying 
Nicollian and Brews method at 1MHz to explain how Rs effects on 
both C-V and G/ω-V characteristics for MS and MPS structure and 
were given in Figure 11 [22].

( )22
=

+
mi

s

mi mi

G
R

G Cω                   (12)

As shown in Figure 11, the value of Rs at accumulation region 
is almost independent from applied bias voltage and so it is 
representing to the real value of Rs for two type structures. Thus, 
the real value of Rs for MS and MPS structure was found as 1.09 Ω 
and 1.63 Ω at 6 V, respectively. The value of Rs for MPS structure 
is also lower than the MS structure and these values of Rs are 
more suitable for an electronic device. The peak behavior in Rs vs. 
V plot for MPS structure can be caused by particular distribution 
of Nss at (Zn doped-PVA)/n-4H SiC interface. Because, at peak 
position, the charge carriers may be trapped due to higher value 
of Nss and at certain high forward biases voltage the value of Rs 
will decrease due to decreasing of charge carriers at traps or 
states. Finally, in order to see the charges at surface states or 
traps on the C-V and G/ω-V plots, the profiles of Nss vs. V was 
also calculated from the high-low frequency (1MHz-1 kHz) 
capacitance (CHF-CLF) technique using following relation for both 
structures and they were given in Figure 12.

qANss=(1/CLF-1/Ci)
-1-(1/CHF-1/Ci)

-1                                                            (13)

In eqn. (13), Ci is the interfacial layer capacitance and was obtained 
by using the Cma and Gma/ω values at strong accumulation region 
at 1 MH by using following relation [22].

Ci=Cma [1+((Gma/ω)/Cma)
2]                                                                    (14)

As seen in Figure 12, the density of Nss for MS and MPS 
type structures shows a peak value due to a special density 
distribution of Nss and their remodeling and restructure under 
electric field. As a result, the values of Nss obtained high-low-
frequency capacitance method for MPS structure are also lower 
than MS structure at accumulation region, but the distribution of 
Nss varied from region to region due to their special distribution 
between interfacial layer and semiconductor. Furthermore, 
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Figure 10

Sample V0 (V) Nd (cm-3) EF (eV) ΦB (eV) WD (cm)
MS 0.807 8.373 × 1016 0.123 0.955 1.249 × 10-5

MPS 1.105 9.128 × 1015 0.179 1.309 3.781 × 10-5

Table 2 The expermental values of some parameters  at the linear parts 
of the reverse bias C-2 vs. V plots for MS and MPS structure at room 
temperature.
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Figure 12 show a peak value of Nss at about 3V for both MS 
and MPS structures with higher value for MPS 10 times than 
MS structure and then at higher voltage V ≥ 3 the value of Nss 
exponentially decreases from conduction band to mid-gap with 
increasing applied biasing voltage in different ratio for both 
structures. These results indicated the electrical parameters of 
these structures to be quite dependent on voltage as well as 
interfacial polymeric layer. When the main electrical parameters 
of MS and MPS structure are compared; the values of ideality 
factor, leakage current, Rs, ΦBo and Nss for MPS structure are 
considerably lower than the MS structure. However, the values 
of Rsh and RR for MPS structure are considerably higher than 
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the MS structure due to the passivity role of Zn-PVA interfacial 
polymer layer. As a result, we can say that the (Zn doped-PVA) 
polymer material can be applied as an interfacial layer instead 
classical SiO2 insulation layer to get better quality or performance 
of MS structure.

Conclusion 
In this study, how the effect of modified PVA interfacial layer 
doped by Zn nanoparticles on the electrical parameters was 
evaluated and investigate after fabrication of both Au/n-4H SiC 
(MS) and Au/(Zn-doped PVA)/n-4H SiC (MPS) structures with 
the same substrate -4H SiC wafer. The main important electrical 
parameters are obtained from forward and reverse I-V, C-V and 
G/ω-V characteristics at room temperature to compare of them. 
These results show that the main electrical parameters of these 
MS and MPS structures are considerably dependent on voltage 
as well as interfacial layer.

the comparison between the two structures showing the that the 
higher values of BH obtained from the reverse bias C-V data as 
compare with the forward bias I-V data for the two structures due 
to the nature of the used of measurement technique. The high 
values of n for two structures were caused by the existence of 
the native and doped interfacial layer, lower barriers or patches 
at around mean value of BH and the existence of Nss at interfacial 
layer/n-4H SiC interface. The profiles of Nss vs. V was measured 
by using the forward bias I-V data by taking into account the 
voltage dependent BH and n for these two structures. The values 
of Nss increase an exponential from the mid-gap of n-4H SiC 
toward the bottom of its Ec. On the other hand, the profile of 
Rs for these structures was measured from the C-V and G/ω-V 
data by applying Nicollian and Brews method. These obtained 
experimental results are confirmed that the effect of presence of 
Nss, Rs, and the interfacial layer is most influential on the electrical 
parameters of the MS and MPS structures. In conclusion, when 
the main electrical parameters of both structures are compared; 
the values of n, leakage current, Rs, ΦBo and Nss for MPS structure 
are lower than the MS structure, but the values of Rsh and RR 
for MPS structure are higher than the MS structure due to the 
passivity role of Zn-PVA interfacial polymer layer. As a result, we 
can say that the (Zn doped-PVA) polymer material when applied 
as interfacial layer instead of classical SiO2 insulator layer, this 
will improve the quality or performance of MS structure.
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