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Abstract

Thin films of Zinc Selenide ZnSe
have been prepared by using thermal
evaporation in vacuum technique (10
>Torr) with thickness (1000, 2700,
4000) A’ and change electrode material
deposited on glass substrates with
temperature (373K) to study some
electrical properties  at this
temperature The graphs showed
linear relationship between current and
voltage and the results have shown
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an increase inthe value of -current
and electrical conductivity  with
increase in the thickness and change in
electrode material from Aluminum to
Copper.
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Introduction

Among the I - VI compound
semiconducting materials, ZnSe is used
as a window layer for the fabrication of
thin film solar cells. It is mainly used as a
protective of thin film solar cells. And as a
protective and antireflection coating for
infrared-operating electro chromic
thermal-control surfaces due to its large
electro chromic thermal-control surfaces
and its large band gap permits a large
number of photons to reach the absorbed
layer [1]. The synthesis of binary metal
chalcogenides of group I - VI
semiconductors in a nano crystalline form
has been a rapidly growing area of
research due to their important non-linear
optical properties, photo luminescent and
electroluminescent properties, crystalline
size effect or quantum size effect, and
other important physical and chemical
properties [2]. Zinc selenide is a p-type |l
- VI semiconducting material with a direct
and wide band gap of (2.7eV) at room
temperature. Such a property makes
ZnSe very interesting for optical devices
emitting in the blue spectral region [3].
Due to their interesting electrical and
optical properties, ZnSe thin films have

Experimental

Zinc selenide thin films has been
prepared as a thin films by thermal
evaporation in vacuum technique (10
>Torr) were deposited on to well
cleaned glass substrates by using
ultrasonic path with substrate
temperature (Ts=373K) and thickness
(1000, 2700, 4000)A° films thickness
was measured by using optical
interferometer method .

In order to measure the electrical
properties, ohmic contacts are needed. It
was obtained by aluminum and copper

been extensively studied. They are
suitable candidates for red, blue and
green light-emitting diodes, photovoltaic
devices, laser screens, thin film
transistors, photo electrochemical cells,
and dielectric mirrors [4]. A broad variety
of techniques have been used for the

deposition of ZnSe films, such as metal
organic chemical vapor deposition
(MOCVD) [5], RF magnetron sputtering
[6], molecular beam epitaxy (MBE) [7],
metal organic vapor phase epitaxy
(MOVPE) [8] and vacuum evaporation [9].

Electrical and structural properties of
ZnSe thin films were studied by chaliha,
.Borah, sarmah&Rahman [10], S.
Venkatachalam, et.al, studied electrical,
optical and structural[9].

The main task was the effect of
thickness and electrode material on
electrical properties include (voltage,
current) and electrical properties of ZnSe
thin films which were prepared by using
the thermal evaporation in vacuum.

wire of high purity (99.999%) under
vacuum. The evaporation process was
started at a pressure of (10°Torr). The
best condition for good ohmic contact
was satisfied by a layer of (250nm).

The electrical measurements of ZnSe
films have been done. The D.C electrical
conductivity has been measured as a
function of temperature over the range
(R.T — 453K) by using the electrical circuit
(sensitive  digital electrometer type
keithley (616) and electrical oven),
electrical resistivity, electrical conductivity



and activation energy has been

calculated from t he equations
respectively [11]:

Riim=V /1

P= Rfim .A/L electrical
resistivity

o=1/p
conductivity

B Ea
_ KT
0 =0, exp

Where: E,: energy activation

electrical

Results and Discussion

Figure (1, 2) show the Current as a
function of the voltage with changing
of electrode materials ( aluminum and
copper) with temperature range (293-
373)K and thickness (1000A°), this is
attributed to increase charge mobility
then increasing of removal charge from
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valence to conductive band, also the
figures showed two region first kind
Hopping Conduction at low voltage
value and non linear relation (current—
voltage), another kind free band
conduction with linear relation voltage-
current, with increasing temperature.
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Fig-1- Show The plot current versus voltage of the ZnSe thin film at different temperature

With aluminum electrode mater



50 -
D=1000 A
4 Ts=373 K
Electrode CU
40 g To203k
= 71—t~ T=s03K
>
= 30— —K— T=313K
<E( | —@— T=323K
= —A— T=333K
< 20
g —fe— T=343 K
© 7 —<€©— T=353K
10 | —>€¢— T=363
(0] — =
o] 4

12 16 20
Voltage ( VVolt)

Fig-2- Show The plot current versus voltage of the ZnSe thin film at different temperature

With copper electrode mater

Figure (3) showed high value of
current when used Copper electrode
then Aluminum electrode [12] with
thickness (1000A% and temperature

band due to increase current than
electrical conductivity, from figure (4)
observe two values for activation energy
(Ea) so have two conductive mechanism.

(T=323K), because work function for
Copper less than Aluminum , so the
carrier charge need energy less to
removal from valence to conductive
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Fig-3- Show The plot current versus voltage of the ZnSe thin film at (323K)

With different electrode mater
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Fig-4- Show The plot Ln conductivity versus (1000/T) of the ZnSe thin film

With different electrode mater

Figure (5, 6) showed the variation electrical conductivity with increased
of the Current as a function of voltage thickness and different electrode,
with increased thickness and different because increase charge carrier due to
electrode with  temperature (T=323K), increase current and electrical
figure ( 7,8) explained increased conductivity.
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Fig-5- Show The plot current versus voltage of the ZnSe thin film at different thickness

With copper electrode mater
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Fig-6- Show The plot current versus voltage of the ZnSe thin film at different thickness

With aluminum electrode mater
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Fig-7- Show The plot Ln electrical conductivity versus (1000/T) of the ZnSe thin film

With aluminum electrode at different thickness
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Fig-8- Show The plot Ln electrical conductivity versus (1000/T) of the ZnSe thin film

With copper electrode at different thickness

Youu 0.21 1.03 0.14 1
YV 0.25 0.93 0.156 0.74
Eonn 0.264 0.845 0.163 0.72

Table-1- Show the activation of energy value for ZnSe thin films

With different thickness and electrode mater



Conclusions

The Current increase with increase
temperature and changing of electrode
material.

It was observed that conductivity
increased with increase in temperature
and thickness.

Also it was observed that electrical
conductivity have two activation energy
value , this is attributed to mechanical
moving first between localize state inner
energy gab by hopping conductivity at

low temperature another inner energy
gab by thermal excitations mechanism

The value of (Ea;) decreased with
increased thickness.

The value of (Ea;) increased with
increased thickness.

Second activation energy (Ea,;) value
higher than (Eas).
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