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The optical properties of the films were investigated in the wavelength range of 380-1000nm. The
optical band gap energy was 2.5 and 2.6eV. The structural, optical properties of ZnSe thin films
were investigated by using the techniques X -ray diffraction (XRD), optical transmittance measured,
morphological studied by using Scanning election microscope (SEM). The films were crystalinein
nature. The absorption coefficient (0) and band gap were calculated using transmission curves.
Optical transmittance measurement indicates the existence of direct allowed optical transmission
with a corresponding energy gap in the range of 2.5-2.6 €V. The grain size of the deposited ZnSe
films observed to be the small and iswithin the range of 12 to 32 nm.
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Creative Commons Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided

the original work is properly cited.

INTRODUCTION

ZnSe is a semiconductor which has 2.70 eV band gap energy
[1]. ZnSe has been applied to many devices such as hybrid
solar cell [2], green-blue LED [3], Laser Source [4, 5] etc.

The growth of energy of 11-VI compound semiconductors has
attracted considerable attention due to their novel physical
properties and wide range of application in optoelectronic
devices. 11-VI compound semiconductors such as Sulphide (S),
Selenide(Se) and Telluride (Te) of cadmium (Cd), Zinc (Zn),
mercury (Hg) are of interest as high- refractive index materials
in multilayers. Optical coatings since they all have low
absorption over a broad wavel ength range [6].

Among the I1-VI compound semi-conducting materials, ZnSe
is used as a window layer for the fabrication of thin films solar
cells. It ismainly used as a protective and antireflection coating
for infrared operating eletrochromatic thermal —control surfaces
because its band gap permits a large number of photons to
reach the absorber layer [7, 8]. ZnSe has superior optical
transmission with extremely low bulk losses from scattering
and absorption. The effect of different deposition parameters
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such as pressure, substrate temperature and annealing on
properties of ZnSeis an area of interest these day [9, 10].

MATERIALS AND METHODS

For deposition of thin films, highly polished and throughly
cleaned using liquid detergent. Then it kept dilute nitric acid.
After this, they are cleaned using distilled water [10]. The ZnSe
thin films layers were obtained on the optical glass plate from
liquid of AR quality 0.5 M ZnSo4 and 0.5 M Selenium dioxide
at 300°C temperature. As deposited films were characterized
through the structure, surface morphology and optical
characteristics[11, 12].

RESULTS AND DISCUSSION

Fig. (3b) and (4b) shows the transmission spectra of as-
deposited thin films. The transmittance spectra showed
minimum transmission at shorter wavelengths whereas
maximum transmission, in the wavelength range 215-255 nm.
From the transmission data, nearly at the fundamental
absorption edge, are calculated by using equation,

a=1/d.In(L/T)
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In Fig (3a) and (4a), the absorption of ZnSe films shows high
in the UV region makes the material useful in formation of p-n
junction solar cells with other suitable thin films materials for
photovoltaic application. These results agree with the report in
[13].

In order to calculate the optical band gap, we use the Taue
relation,

ahu=B(hu-Eg)"

Where o is the absorption coefficient, B is a constant, hu
energy of incident photons and exponent n depends on the
type of transition , n may have values %, 2, 2/3 and 3
corresponding to the allowed direct, allowed indirect, forbidden
direct and forbidden transition respectively [14].

Fig.(3e) and (4e) show the plot between (ahu)?> and hu  for
the thickness, t=0.5831um and 0.5275um. Extrapolation of the
linear portion of the curve to (ahu)? = 0, gives the optical band
gap vaue for the deposited films. The calculated band gap Eg
energies were 2.6 and 2.5 eV (direct transition) for ZnSe thin
films. Structural analysis of the films has been made by using
an X-ray diffraction in the 26range 10° to 70°. The particle size
is calculated from the scherrerformula:

D=0.94M\/3CosB

Where A is the wavelength of the X-rays and 20 is the angle
between the indicent and scattered X-rays, and B is the full
width at half maximum.
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Fig. 1 SEM image of ZnSethin film

Fig. 2 XRD pattern of ZnSethin film.

Fig.1 shows SEM, image of the film deposited at thickness t
=0.5831um.The SEM image of ZnSe film on glass substrate
revealved that the deposited films posses a smooth surface[15].
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Fig. 3a Absorption spectra of ZnSe thin film, t=0.5831 pm

1040
%T |, f”

Q@ S00 1000 1500
Fig. 3b Transmission spectra of ZnSe thin film, t=0.5831 pm
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Fig. 3c Variation of extinction coefficient with wavelength, t=0.5831 um
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Fig. 3dVariation of Refractive index with wavelength, t=0.5831 pm
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Fig. 3e Photon energy hu (eV), t=0.5831 um
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Fig. 4a Absorption spectra of ZnSe thin film, t=0.5275 pm
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Fig. 4b. Transmission spectra of ZnSe thin film, t=0.5275 um
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Fig. 3c Variation of extinction coefficient with wavelength, t=0.5275um

CONCLUSION

The ZnSe films prepared on glass substrate by using spray
pyrolysistechnique. The ZnSe film hasdirect band gap of 2.5
and 2.6eV and found to be in good agreement which makes it a
good material for optoelectronic applications .From the about
discussion it can be concluded that the refractive index of ZnSe
thin film decreases with the increases wavelenthand

extinction coefficient increase with the wavelength.
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Fig. 4d Variation of Refractive index with wavelength, t=0.5275 pm.
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Fig.4e Photon energy hu (eV), t=0.5275 um

References

1

Huang, C W.; Weng, H. M.; Jiang, Y. L.; Ueng, H.Y;
Optimum growth of ZnSe film by molecular beam
deposition, Vacuum, 2008, 83, 313-319.

Chen, L.; Lai, J.S; Fu, X. N.; Sun, J,; Ying, Z.F.; Wu,
JD.; Lu, H.; Xu, N; Growth of ZnSenano- needles by
pulsed laser deposition and their application in
polymer/inorganic hybrid solar cells, Thin Solid Films,
2013, 529, 76-79.

Xig, X.; Liu, Z.; Du, G.;, Li, Y,; Ma, M.; Yao, K.; Blue
—green luminescent CdZnSeS nanocyrstals synthesized
with activated alkyl thiol, Journal of Luminescence,
2012, 132, 100-105.

Yablonskii, G.P; Lutsenko, E.V.; Vainilovich, A.G,;
Pavlovikii, V.N. Inanow, S.V.; Sedova, IV.; Sorokin,
SV.; Kopev,. S.; ZnMgSSE/ZnSe/CdSe quantum dot
heterostrutures for green laser applications, Journal of
Non- Cryatalline Solids, 2010, 356, 1928-1934.
Wuttichai Phae-ngam, Suebtarkul Suchat, Taswal
Kumpeerapum and Voranit Kosalathip. Adv. Mat.Lett.
2014, 5 (X), XXX-XXX.

9581 |Page



Meshram R. Sand Thombre R. M., Structural And Optical Properties of Znse Thin Films Prepared By Spray
Pyrolysis Technique

10.

11.

Pawan Kumar, Aravind Kumar, Parvinder, Kapil
Malik, International Journal of Latest Research in
Science and Technology Vol.1, Issue 4: Page No.314-
317, November- December (2012).

L. Yan, JA, Woollam and E. Franke, J. Vac. ci.
Technol. A 20, 693 (2002).

N.J.Suthan Kissinger, Journal of the Korean Physical
Society, Vol.55, No.4, October 09, pp.1577~1581.

A.P. Smatilleke, M.H. Boyle, JYoung and I|.M.
Dharmadasa, J. Mater. Sci; Mater Electro, 9, 3, 231-
235(1998).

Jeevan Sharma Deep Shikha, S. K. Tripathi, Romaniam
Reportsin Physics, Vol.66, No.4, P.1002~10112014.
Deshmukh L.P., Pingale P.C., Kamble S.S., Lendave
SA., Mane ST., Pirgonde B. R., Sharon Madhuri,
SharonM., Materials Letters, 2013, 92, 308-313.

12.

13.

14.

15.

kkkkkk*k

How to citethisarticle:
Meshram R. S and Thombre R. M.2016, Structural and Optical Properties of Znse Thin Films Prepared By Spray

Pyrolysis Technique. Int J Recent Sci Res. 7(3), pp. 9579-9582.

Pandurang C Pingale, SantoshT. Mane, RangraoV,
Suryawanshi and Lalasaheb P. Deshmukh, Pelagia
Research Library, Advances in Applied Science
Research, 2013, 4(3):177-181.

I. L. Ikhioyaand A. J. Ekpunoobi, Electrica and
Strutural  Properties of ZnSe thin film by
Electrodeposition Technique.

A.Ayeshamariam, M. Kashif, S. MuthurgaS.
Jagadeswari, D. Saravanankumar, N.M. l|Alhgji, A.
Uduman Mohideen, M. Bououdina, M. Jayachandran.
International Journal of Emerging Technology and
Engineering Vol.4, Issue 5, May 2014.

Materials Chacterization 58(2007), 794-799, S.
Venkatachalam, Y.L. Jeyachandram, P. Sureshkumar,
A. Daydra, D. Mangdrg, Sa K. Narayandass,
S.Velumani.

9582 |Page



THSN 097 =1

76—320
03009" >

7709763




	1.pdf
	4603.pdf
	2.pdf

