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morphological,
: nanostructures have been investigated by XRD, SEM, EDX and UV-
¢ Vis analyzes. The XRD of CdS sample confirmed the formation of the
¢ cadmium sulfide with cubic phase and its average nanocrystallite

. Abstract

Introduction: In this research, cadmium sulfide (CdS) and cadmium
sulfide doped with 3 cc manganese (3cc Mn-CdS) nanostructures

have been prepared by ultrasound-assisted method and obtained
: products have been used for preparation of PVC: CdS and PVP: 3 cc
: Mn-CdS nanocomposites as an interfacial layer of the metal-
¢ polymer-semiconductor (MPS) Schottky structures. The structural,

purity and optical properties of prepared

size obtained 6 nm. EDX analysis of both samples confirmed the pure
: phase of the prepared nanostructures. The energy gap of the CdS and
: 3 cc Mn-CdS nanostructures was calculated through the energy gap
: diagram 4.2 eV and 3.6 eV, respectively, that these values are bigger
: than from its bulk value (2.5 eV) due to the quantum confinement
. effect.

: Methods: Dielectric parameters such as €, €” and tan §, of Al /PVP:
¢ CdS/ p-Si (MPS1) and Al /PVP: 3 cc Mn-CdS / p-Si (MPS2) Schottky
. structures are calculated and compared using C/G-f measurements
: in the frequency range of 100 Hz -1 MHz.

: Findings: The results showed that the dielectric parameters are
: strong function frequency. Also, doping of cadmium sulfide
: nanostructures with a very small amount of manganese source leads
to a decrease in the dielectric constant, conductivity, and increase in
: the series resistance and loss tangent of the MPSz compared to MPS:
* Schottky structure.
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Extended Abstract

Introduction

In most research works, the effect of
interfacial layer on the efficiency of schottky
structure MP is studied and compared with
the normal MS structure. Little is done on the
effect of  the doped
nanostructures on the electrical and
dialectical parameters of schottky structure.
Here Al/PVP: CdS/p-Si (MPS1) and Al/PVP:
3cc Mn-CdS/p-Si (MPS;) nanostructures are
prepared by the rotational deposition
method and the effect of CdS nanostructure
doped by 3cc Mn on the dielectric
parameters of MPS; is investigated.

interfacial

Methods
To fabricate MPS: and MPS; schottky
structure, first PVP: CdS and PVP: 3cc Mn-
CdS thin films are prepared and deposited by
the rotational deposition method on p-Si
wafer.
XRD pattern showed the fabricated CdS
nanostructure. The  different peaks
appearing at 20= 27, 44, 52 and 71 degrees
correspond to (111), (220), (311) and (331)
crystal planes of cubic cadmium sulfate
structure respectively. The average sizes of
kA
S cos(6)
where B is the full width of the peak at its
half-maximum (FWHM) and A is the X-rays
wavelength (1.54A). 6 being the diffraction
angle and k is a constant equal to ~0.94
SEM pictures showed that the Nano cluster
of both samples have the average size of less
than 200 nm formed by Nano spheres with
diameter smaller than 20 nm and that by
doping CdS with 3cc Mn the size of
nanoparticles are slightly increased. Also
EDX profile of CdS and Mn-CdS confirmed
that the CdS sample contains only cadmium
and sulfur atoms, while the doped samples
showed the presence of manganese atoms in
addition to Cd and S atoms and also showed
that there was no impurity atoms. The
optical properties of the prepared
nanostructures are studied by Uv-Vis
absorption spectroscopy. The energy gap

Nano crystals are determined by p =

(Eg) of CdS and 3cc Mn-CdS nanostructures
are determined by ahv=B(hv-E,)"

formula; where a is the optical absorption
coefficient, hv is the energy of photons used
in Uv-Vis spectroscopy and c is some
constant. The results obtained for E; were
found as 4.2 ev and 3.6 ev for CdS and Mn-
CdS samples respectively.

Discussion

It is seen that the energy gap of the doped
nanostructure is reduced compared to
undoped ones. Electric and dielectric
properties of the samples are studied using
impedancemetry method in which the
sample is biased with an alternative signal
with frequency @. The real part of the serie

resistance Ry is found from the general

complex impedance Z,. s i 1a)C as
ma+| ma
__ Gw  where C and G are the

TG Gy

measured capacitance and conductivity.
Also the electric and dielectric properties are
investigated using the complex dielectric
function

*
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with the real and imaginary components of
#-C _Cd and _ G where ¢, is the
C, &A «C,
permittivity, A is the contactarea (=11.3x10-
3 cm2) and d is the thickness of the
interfacial layer (100 nm). Also the loss
tangent (tan 6) and the electric conductivity

"

(0ac) are found from tano ~%  and

!

g

o, =G d =¢&'we,-
A

The frequency dependences of all these
parameters are presented graphically for
both MPS; and MPS; schottky structures.

Conclusion

Our results showed that both the
capacitance C and the conductivity G of MPS
and MPS; schottky structures dependences
with the frequency in the frequency range of
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100 Hz - 1 MHz and reach a constant value
for higher frequencies. Also, it is shown that
the real and imaginary parts of the complex
dielectric function are strongly dependent
on the frequency and decreases with it. It is
also found that the value of the dielectric
constant for the interlayers of MPS; and
MPS; are 15.4 and 8.00 respectively. It is
found that a small doping of CdS

Yo

nanostructures resulted in a decrease in the
dielectric constant and an increase in the
loss tangent of MPS; compared with MPS..
The value of the series resistance and
alternative conductivity are also measured.
R is found to be constant for all low

frequencies but the decreases by further
increasing the frequency.
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