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Introduction

Copper (1) 1odide (Cul) is attracting much attention for thin film photovoltaic application, due to promising applications in UV optoelectronic devices, wide band-gap semiconductors. It has enormous interest: elemental abundance, non-toxic,
and inexpensive, etc., [1], [2]. The Copper lodide, Cul, is multipurpose compound elements that has several uses and has been found to be essential in the study of numerous materials. Copper lodide is unique due to the fact that is
scientifically verified to be an inorganic semiconductor and concurrently able to link up in chemical bonding with several other organic and inorganic ligands [3]. It has the property of exhibiting a broad bandgap semiconductor = 3.1 Ev [4].
Three allotropic forms o, B, and y are well known for Cul [5]. The y-Cul allotrope ( F-43m, a = 6.054 A) is very promising as a transparent semiconductor. Therefore, transparent p-type semiconductors anticipated for further development of

transparent electronics. In this work, thin films of Cul have been synthesized by the iodination of sputtered Cu coatings with iodine vapor to investigate the film properties and their optoelectronic performance.
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STEM micrographs exhibiting the twin
plane separating the related twin variants.

* Top-view SEM images of Cul thin films prepared by 0.15 g of I,
* Film thickness is about 300nm
« No porosities observed on the surface.

a) Bright, b) and c) Dark Field TEM micrographs showing twin related
variants; d) the corresponding composite (red and vyellow lattices)
diffraction patterns recorded along the common [110] zone axis.

»  Different growth orientations 50 o 500 The white lattices correspond to the CSL (Coincidence Site Lattice) and
» lodination time : 60 minutes. DSC (Displacement Shift Complete).
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5 The electrical’ measurements of Cul films were carried out by using Hall effect studied by XRD, Hall effect, UV-VIS spectrometry and photoluminescence. As-prepared film shown [111]
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» The direct optical band gap Is calcula;ted b¥ Tauc plot: hva = B(hv — E()"” . l % < Thin film morphology, examined by SEM, shows a variation of crystal size and randomly oriented of grains.
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o o t Tram _ 000000000000000000000000 o ke _ . _ . ¢ Crystallographic in Cul has been observed by using transmission electron microscopy (TEM).
» Cul thin films tend to exhibit extremely transmittance and considerable 400 500 600 700 800
absorption that is over 3 eV as shown by The UV-visible optical _ VRESEIRR (i
transmission measurements (in the wavelength range 400-800 nm). » Two PL bands in the blue (~400 nm) and NIR (~715 nm) regions can be found
> The top two doublet at 3.04 and 3.70 eV represent the Z, ,and Z, exciton » The assignments of two bands can be referred to band and band to defect state transitions, as depicted in the schematic.
energies. | » The fine structure of the PL bands around 400 nm, positions and width, indicates a correlation with the amount of 12

presents inside the material. This likely infers a modification in the electronic structure despite they show the same
crystallite size as obtained by XRD.
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