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I. INTRODUCTION

Perovskite materials are regarded as reliable
substitutes for silicon and germanium in
semiconductors. Although perovskite has a variety of

configurations, the most prevalent one is ABX3, which

has five atoms [1]. where diameter of "A" element is

rather large. "X" is an oxygen atom, which can either

be a halogen or a nitrogen atom [2], and "B" is a cation

of small dimension from a "transitional or noble

metal" [3]. Figure. 1 perovskite's perfect stricture, "ABX3," which

creates a three-sided network, "BX6"[4].
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(b)

Figure.2 CaTiOs pervoskite structure a: The perfect

perovskite structure is ABX3, b: The octet of existence
deviates to varying degrees resulting in reduced

symmetry compared to the original cube.[5]

bath

deposition (CBD) [6], chemical vapor deposition
(CVD) [7], the silar method [8], spin coating method

Various techniques, including chemical

[9], and spray pyrolysis deposition (SPD) [10], can be

used to make pervoskite quickly. Perovskite materials

have been utilized in a variety of industrial

applications, such as transistors, memory, and
capacitors [11, 12], light emitting diodes (LEDs) [13],
radiotherapy dose measurement [14], transparent
ceramics [15], photovoltaic cells [16], fuel cells [17],
and in the preparation of superconducting materials
at relatively high temperatures [18]. The structural
characteristics of these layers were examined using a
scanning electron microscope (SEM) and X-ray
spectrum, the transmittance, absorbance, refractive
index, and extinction coefficient have also been
investigated using UV-spectrophotometer. A different
concentration of precursor KOH was used to prepare
thin films of inorganic perovskite structure CaZnOs
which has lattice parameter “a = 5.953937, b =

5.807390, ¢ =7.171034, o = = y = 90”[19].
II. METHODS AND MATERIAL

Glass slides were used as the substrate for the films'
deposition. They were cleaned using ultrasound,
methanol, distilled water, and numerous other
cleaning agents before being allowed to dry. CaZnOs
thin films have been prepared using constant
concentrations of calcium chloride (CaClz) and zinc
chloride (ZnCl2) with different concentrations of

potassium hydroxide (KOH), as shown in table 1.

Tab.1 Concentration of CaClz, ZnCl2 and KOH

CaCl, gm ZnCL gm KOH gm

1 Concentration 0.6 0.6 0.6
2" Concentration 0.6 0.6 1.2
3" Concentration 0.6 0.6 1.8

Solutions of CaCl2 and ZnCl: compounds were added
concurrently to different concentrations of KOH
solution after each component was dissolved in 50 ml
of distilled water. For one hour at 80 °C, the mixture
was agitated with a magnetic stirrer. Using chemical
Spry pyrolysis deposition, the latter solution was
utilized to create thin films of CaZnOs on the glass

slides at 150 °C. The substrate temperature during the
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deposition process was maintained at 150 °C, with an
atmospheric pressure of 7.5 bars and 10 spray steps

lasting 5 seconds.
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Figure.3 effect of concentration on the optical

properties a. energy gap b. absorption c. transition

Images of the layers taken using a scanning electron
microscope reveal that the grains' sizes are related to
the concentrations of their predecessors. As the grains

aggregate and grow, the first concentration image

depicts the formation of a nanoroad structure with a
diameter of approximately 90-125 nm, the second
concentration image depicts the formation of cubic-
shaped grains, and the third concentration image
depicts the formation of uniformly distributed grains

with a size of approximately 80 nm.

The presence of multiple peaks belonging to the single
crystal phase with different intensities at the same
angle (26) in addition to the appearance of additional
peaks due to the different orientation in the structure
of the prepared films' structures are all signs that the
films are all amorphous, according to the x-ray

spectrum figure (4).
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Fig.4 Scanning Electron Microscope images and X-ray
spectrums of the layers prepared from different
concentrations of KOH (a-1% concentration; b- 2nd

concentration; c- 3" concentration)
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Table (2) show the variation of grain size and

energy gap with KOH concentration

No. Average energy
concentration grain size gap eV
nm
1st
, 116.7 2.7
Concentration
2nd
, 1115 2.95
Concentration
3rd
. 92.4 3.1
Concentration

III. RESULTS AND DISCUSSION

To create thin films of the CaZnOs structure, a
combination of various concentrations of KOH with
constant constration of CaCl: and ZnCl2 were used.
Using a spectrophotometer, a scanning electron
microscope (SEM), and an X-Ray spectrum, the layers'

optical and structural characteristics were assessed.

For all concentrations, the optical characteristics
clearly vary, with the transmittance decreasing as the
KOH concentration increases while the absorbance
increasing, proportional to concentration spatially
from wave length 300 nm to 550 nm as shown in
figure(3).The energy gap was 2.7 eV for the first
concentration (lowest concentration), increased to
2.95 eV for the second concentration, and eventually
became 3.1 eV for the third concentration figure (3-a),
which is close to the ZnO optical band [20], one of
the components of CaZnO3. This mean the band gap
increase with increasing concentration of (KOH). The
structure and grain size of prepared films are
continuously changing, which causes a variation in

the energy gap, figure(3-a).

IV.CONCLUSION

Transmittance and absorbance vary according to the

variation concentrations of KOH with fix

concentrations of CaCl2 and ZnCL:. The absorbance
and transmittance index spectrum exhibits steady
values for all concentrations along the range (300-550
nm) before decreasing over the range (550-600 nm).
The band gap was 2.7 eV for the initial concentration,
2.95 eV for the second concentration, and finally 3.1
eV for the third concentration. The structure of the
films varies greatly throughout concentrations, as
seen in scanning electron microscope images. X-ray
spectrum show that the layers are completely
crystalline, and peaks for all concentrations appear at
the same 20 with different intensities. In addition, the
decreased with KOH

calculated grain size

concentration increasing.

Finally, the outcomes demonstrated the potential for
producing a thin film from the semiconductor
Pervoskite CaZnOs3,

application in the production of solar cells and diodes.

which makes it suitable for
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