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ARTICLEINFO ABSTRACT

Keywords: Bismuth (Bi)-doped manganese indium sulphide (MnInS,) thin films were deposited on heated glass substrates
Bi-doped MnlnS; thin films using an aqueous solution of MnCly, InCls, (NH3),CS and BiClz by the common nebuliser spray pyrolysis tech-
Chemical spray pyrolysis nique. The thin films were grown at various substrate temperatures ranging from 250 to 400 °C with a constant
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spray time (5 min). The present work aims to study the effect of substrate temperature on the structural, optical,
photoluminescence and electrical properties of the grown thin films using various techniques like X-ray diffrac-
tion (XRD), field emission scanning electron microscopy (FE-SEM), energy dispersive spectrum (EDS), UV-Vis
absorption spectroscopy, photoluminescence spectra (PL) and four probe methods. The XRD pattern reveals that
the Bi-doped MnInS4 thin films were polycrystalline in nature with a cubic spinel structure whose particle size
varies between 8.2 and 23.5 nm. From the FE-SEM micrographs, due to the change in the substrate temperature,
shapes such as spherical, needle-shaped and T-shaped grains were observed throughout the surface of the films.
The energy dispersive analysis spectrum (EDS) shows the presence of Mn, In, § and Bi in the film grown at 250 °C.
It is interesting to note that the structural homogeneity and crystallinity of the film is improved due to the
decrease in the absorption coefficient («) and extinction coefficient (K) with an increase in substrate temperature.
Also, with an increase in the substrate temperature, the calculated band gap energy was found to decrease from
1.87 to 1.59 eV. From the PL spectra, several intense peaks corresponding to blue, green, yellow, orange and red
band emissions were observed in the wavelength region of 350-650 nm. Moreover as the intensity of the peak
increases with increase in the substrate temperature, the crystallinity of the material of the film greatly improves
concomitant with minimum strain and defect states. From the electrical studies, the electrical conductivity in-
creases with increase in substrate temperature and a maximum electrical conductivity of 3.73 x 107% @ 'm™!
were obtained for the film prepared at 400 °C. The thickness of the films was also measured and the values ranged
between 743 nm (250 °C) to 629 nm (400 “C). The high absorption coefficient (1.85 x 10 em 1) and high
transmittance of the films make them an efficient window layer for solar cell applications. Incorporation of
Bismuth (Bi) into MnInS; matrix leads to improve the optical transmittance (85%) and electrical conductivity
(311 x 10 @' m ) of the film grown at 400 °C. Other important parameters like dislocation density (8),
strain (e), the number of crystallites per unit area (N) and lattice distortion (LD), which are commonly used to
describe the structural analysis were also presented. Bi-doped MnInS, thin films were grown by a variety of
deposition methods. Among them, spray pyrolysis is an eco-friendly method because of its low cost, mass pro-
duction capacity, large area coatings and minimum wastage of the source materials.

1. Introduction the photovoltaic system, as an alternative energy conversion, it becomes
the need for the present scenario. The technology of photovoltaic con-

A pioneering energy system based on renewable and solar energy tinues to excite researchers, inventors and the public, in search of low-
sources which is drawn more consideration due to the rise in the energy cost and high-efficiency devices. MnInyS, is a ternary magnetic semi-
consumption and ecological concern. In this regard, the development of conductor that has a cubic spinel structure [1]. MnIn,S, films have both
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