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ABSTRACT

In the present study, thin films have been successfully prepared by using various deposition methods. The electrical
behaviors of obtained thin films were investigated by using Hall Effect measurement and Van Der Pauw technique
as reported by many researchers. The experiment results show that the electrical resistivity reduces with increase in
temperature and film thickness as well.
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INTRODUCTION

Thin films have been prepared using various dejoosimethods. It is important and need to understted
electrical properties, magnetic properties [1-4jtical properties [5-13], morphological [14-24]rwsttural [25-34]
and compositional properties [35-38] of obtaindohdiin order to improve and produce high qualitgdarcts. Over
the past decade, such work has mainly focused marypifilms, and ternary films. Recently, there hée=n few
reports on the synthesis of quaternary thin filGenerally, X-ray diffraction technique and energgpérsive X-ray
analysis method were used to study the structudecamposition of obtained films. Meanwhile, scamnéiectron
microscopy and atomic force microscopy were emplageanalysis the morphology of films. Lastly, U\isible

spectrophotometer was selected to investigateptieab behavior of films.

In this work, thin films were synthesized by usidgferent deposition methods. The obtained filmsrave
characterized in terms of their electrical propeexti

Literature survey

Naglaa and Masaya, 2005 [39] have reported the gitpo of zinc sulfide films on glass substratengspulsed
electrochemical deposition. They proposed that Zh& films were grown from aqueous solutions coritgin
sodium thiosulphate and zinc sulphate with twoed#ht compositions. They conclude that the resigt{t0*Qcm)
of the as-deposited thin films (prepared from time Bulphate rich solution and sodium thiosulphatie solution) is
lower than the resistivity of the annealed film§°Qcm). It could be attributed to the existence of tive in the
films, which provides the as-deposited film in gi@tour. Additionally, this metal zinc can play @e as a shunt
path in the electrical measurements and finallgiuce the resistivity. Low resistivity will give Higpower factor,
higher fill factor and high efficiency. As a resuthis behavior makes the films very promising fmiar cell
applications.

The influence of zinc doping on the electrical mdjes of lead sulphide films have been studiedaligh et al.,
2015 [40]. The Hall Effect measurements indicatat tthe value of resistivity of films was affecteg the zinc
doping in an increasingly proportional manner, velasr from 0.28 to 691.0cm when increasing zinc doping
concentration from 0 to 2 %. It can be attributededuce in crystallite size which will increase tirain boundary.
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The effect of Sb doping on the properties of Pb®sfihas been investigated by Kumar et al., 2014. [fiiey
describe that the solutions were prepared in tripiilled water and the pH was maintained at 12156the
electrical characterization, resistance of thedilvas investigated by the slope of the |-V curiid®y point out that
the resistivity was observed to be increased vethucing the Sb doping in PbS. The obtained registralues have
been found to be in the range 1.29 — 3.7 %tin.

Al doped PbS films were synthesized on soda linsgbkubstrate using simple chemical bath deposécmique
as proposed by Preetha and Remadevi, 2012 [42istRég measurements were performed in their regeand
electric contacts were given using silver electsodeenerally, they figure out that reduce in réstst of bulk
compounds if compared to the un-doped compounds.

Khomane,2013 [43] proposed preparation of 88 s films by an inexpensive chemical bath depositicethrd.
The films were deposited onto non-conducting gtadsstrate at bath temperature of°@ The obtained films were
yellowish orange in colour. The electrical resigfiwveduces with increase in temperature from 30®00 K,
indicating an increase in the crystallite size.aly) they conclude that the electrical specificisvity was
estimated about fOcm.

Spray pyrolysis was used to prepare Cus films a&sldped by Nho et al.,2012 [44]. They claim thas ttheposition
technique could prepare large-area films withoustpaeposition annealing and additives. The CuSsfilnere
synthesized from solutions of (NHCS and CuGlmixed at ratios of 3:2, 4:1 and 5:1 on glass sabet in the
temperature range of 160 to 224D. The electrical investigation show that for allios of starting materials, the low
resistivity was stable obtained at temperaturesfia?0 -220°C. However, high resistivity could be seen for the
sample prepared at 24Q.

Cu-doped PbS films were prepared on glass substuatag chemical bath deposition method as repdayecheng

et al., 2016 [45]. The substrate was dipped vdlyidato bath containing Pb(C¥OOH),, NaOH and SC(NH),. It

is observed that resistivity of the films reducenfr16QQcm to 0.15Qcm as the copper concentration increases from
0 to 6.3 %. This phenomenon could be explainechbyfact that an increase in the carrier concentradind larger
crystallite sizes. However, resistivity increasesnf 0.15Qcm to 1.09Qcm for further increase in copper
concentration from 6.3% to 7.9%. In this case, teeplain that an increase in resistivity is becanfsigcrease in
the grain boundaries, lattice defects and discaiti@s.

Chemical spray deposition technique was employautépare Cd,FeSe films onto glass substrate as proposed by
Ashok and Syed, 2015 [46]. During the experimesitri¢ chloride, cadmium chloride and selenium powaere
used as the precursors. They observe that therief@atesistivity of these films is of the order d6°Qcm and
indicates variation depending on “x” value. On tiber hand, they point out that the electricalstagty for CdSe
and FeSe films are 10.7X%0cm and 1.23 X 1cm, respectively.

Chemical bath deposition method was used to pro@uge® thin films in the presence of precursors sucbopper
chloride, thiourea and ammonia as described by dghiet al., 2012 [47]. Deposition was carried inatitie
conditions (pH between 8 to 9) at room temperafliney conclude that the electrical resistivity regifrom 6.4 X
107 to 8.9 X 10°Qcm when the thickness increases from 130 to 400Tiray explain that when film thickness
increases, the islands of aggregated particlesfoan into continuous bands. On the other handin%al et al.,
2015 [48] also produce similar results. They cldimt electrical resistivity decreases with incregsthermal
evaporated G film thickness from 113 to 453 nm.

On the other hand, quaternary thin films have bempared by many researchers. Kumar et al., 209PHdve
reported that GZnSn§g films were synthesized using spray pyrolysis meétba soda lime glass substrate. The
electrical resistivity was investigated using Vaer®auw technique for the films deposited undeiouarsubstrate
temperatures in the range of 563 to 723 K. Theylkmie that the resistivity was found to vary frord @ 2Qcm.
Mkawi et al., 2013[50] suggest that the electripedperty depend on the copper concentration inptleeursor.
They can observe that the resistivity of electradéipd CyZnSn§ films decreased from 12.5 to 6.98m with
increasing the copper content from 0.01 M to 0.04 M

CONCLUSION

The electrical resistivity of the films was sucdalg measured by using different tools. The Sltwfiresistivity is
the ohm.meter. Generally, low resistivity meansgipular film that readily allows the flow of elgic current. The
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obtained results indicate that there are many ¢iomdi such as film thickness, crystallinity of sdeppand
morphology of films can affect electrical resistyvproperties.
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