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ABSTRACT

Nanostructured thin films have attracted the attamtof an increasing number of researchers from rsdve
disciplines during the last decade, due to theitstanding electronic and optical properties andemsively useful
applications in various optoelectronic devices. Nenystalline CdSe:FeSe thin films were deposited ahss
substrate by spray pyrolysis method at 573K tentpegaThe structure and surface morphology of this€FeSe
thin films were characterized by X-rayfffictometry (XRD) and scanning electron microscof¥EN). The
CdSe:FeSe thin films are nanocrystalline in natwith hexagonal lattice. The optical band gap of €#8Se thin
film is of the order of 1.95 eV.
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INTRODUCTION

The development of nano-science and nanotéofiymodepends on the preparation and study nefv
nanoscale materials of improved properties &muctionalities that forms building blocks farew devices.
The surfaces and interfaces play criticalesoin nanostructured materials as they hasey vigh specific
surface areas. The fine grain size of theostamctured material provides large number abtdms at edge
and corner sites, which increases number atélgtically active sites. The chemical ankysical properties
of such materials are different as thattleé bulk material. Among various metal selesidiron selenide
and cadmium selenide nanostructure has identdieda potential material for future applimas in magneto
electronics, spintronics and in optoelectrordevices [1-11]. A several techniques have besd dor the
synthesis of selenides thin films such as spraplpgis[12], electrodeposition[13], and SILAR metlibd] etc. As
spray pyrolysis method is simple and economicatomparison other methods, it has been employeddw g
nanocrystalline CdSe:FeSethin films onto glasstsates. In the present work CdSe:FeSethin filmeevpeepared
and well characterized using different analytiedhniques such as X-ray diffraction (XRD), scanng@lgctron
microscopy (SEM) and UV-VIS spectrophotometry.

MATERIALSAND METHODS

The spray pyrolysis technique has been appliedefmsit a wide variety of thin films useful for vauis devices
such as solar cells, sensors, and solid oxidedeld. The properties of deposited thin film higlklgpend on the
preparation conditions [15,16]. In spray method deposition temperature i.e substrate temperatutbd most
critical parameter as it influences film roughnesagcking, crystallinity, etc. Thus in the presemtrk several trails
were performed to optimized the various deposifiarameter. It was observed that the films deposités’3K are
well adherent and uniform; however films deposibedow were discontinuous and less adhesive. Intiaddithe

optimized spray rate was found out to be 6 mL thifthe transparent white coloured spray solutiostable phase
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was prepared by mixing 10 mL 0.1M ferric chlori®e]lM CdC} and 20mL 0.1M Seg>solution. The thickness of
the film was measured by gravimetric weight diffese method using the relation,

_m
t_pr (2)

where‘'m’ is the mass of the film deposited on thbsérate in gram; ‘A’ is the area of the deposfitd in cm? and
‘p’ is the density of the deposited material in bfdkm. The structural studies were carried out ugthgips PW
1710 diffractometer, with Cu-K radiation of wavelength 1.5405 A°. The film morpdgy was observed by
Scanning Electron Microscopy (Model:JEOL 6380A). Tmtical characteristics were studied using Lambil&)V-
VIS spectrophotometer (PerkinElmer) to find bang gaergy of CdSe:FeSethin films.

RESULTSAND DISCUSSION

3.1. Structural studies

Figure 1 shows the XRD patterns of the as depoSltike:FeSe thin filmsin the range 6ftfetween 20 to 90 The
observed'd’ values were compared with the standatd (JCPDS file CdSe: 80-459, 2-230, 77-2307 a8k 5-
0608) to confirm the structure of the deposited ariat The crystal structure and phases identifcati
ofCdSe:FeSethin films deposited by spray pyrolysethod has been carried out by means of X-rayadifion
analysis. A typical XRD peak pattern of CdSe:Fapefiims of thickness 210 nm deposited onto gkagsstrate is
shown in Fig.1. The observed diffraction peaks @tahgles 35.64, 45.98, 72.58 and 82.49 degree (mhdoke)
corresponds to the lattice planes (102), (103)2)Y2hd (006) due to hexagonal CdSe, however thieadifon peaks
observed at @ angles 50.38, 61.41 and 67.82 degree (marked bypr@sponds to lattice planes (201), (202) and
(212) due to hexagonal FeSe respectively.The agecagstallite size of the film was determined byngsDebye
Scherrer formula,

092
- BCos 6(2)
where)’ is the wavelength used (1.5408)A‘p’ is the angular line width at half maximum intelysin radians; &’
is the Bragg’s angle.
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Figure 1.XRD patter ns of composite spray deposited CdSe: FeSe thin films.

3.2. Surface mor phology

Scanning electron microscopy (SEM) is a convemeethod for studying the microstructure of thin finkigure 2
shows, the SEM images of as deposited CdSefhin films. From SEM, it is observedttha-deposited
CdSe:FeSe thin film is uniform and porous iture The growth of well-developed network of naras is
observed in as deposited CdSe:FeSe thin films. fijpis of morphology can be utilized to improve #féiciency

and quality of various optoelectric devices.
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Figure 2.SEM images of spray deposited CdSe:FeSe thin films.

3.3. Optical properties

The optical absorption studies were carried outhim wavelength range of 350 to 1100 nm and therptien
spectra is analyzed to find band gap energy of G@Se thin film. Figure 3 shows the variation ofticg
absorbancenf) of CdSe:FeSe thin film with wavelength depositetio glass substrate, here ‘t’ is film thicknesd a

‘o is the optical absorption coefficient. The natoféransition is determined by using the relation,
A(hv—Eg)?
oa=——"
hv

wherelv is the photon energy, Eg is the band gap energagnd\n are constants. For allowed direct transtior
1/2 for allowed indirect transitions n = 2.
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Figure 3.Variation of optical absorption vs. wavelength for CdSe:FeSe thin films
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Figure4. Variation of (ahv)? verses hvfor CdSe:FeSethin films
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The plot of (thv)? versus h is shown in Figure 4. The nature of plot indicates existence of direct transition. The
optical band gap energy “EQ” is determined by exdfating the straight line portion to the energysaxor zero
absorption coefficient. The value of Eg for as dépdsCdSe:FeSe thin film is found 1.95 eV.

CONCLUSION

In the present paper, synthesis of nanostructurggeCdSe:FeSe thin films has been reported by watrepray
pyrolysis technique. XRD measurement confirms herafstructure and nanocrystalline nature of Cd&geRthin
films. SEM study reveals that the CdSe:FeSefilmngorm, crystalline and well covers the substsieface. The
optical band gap of CdSe:FeSe thin film is of thaeo of 1.95 eV.
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