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Abstract

Er doped ZnSe thin films were deposited onto class substrate by using simple chemical
bath deposition method (CBD) in aqueous alkaline medium the bath temperature for 70°C.
Chemically deposited ZnSe:Er thin films were annealed at 300 and 400°C in an open
atmosphere. Composition of thin films structural and photoluminescence properties were
characterized by using X-ray diffractions (XRD) and photoluminescence spectroscopy (PL).
XRD study confirmed that 300°C annelid thin film increase crystalline nature and appear ZnO

phase, when the films were annealed about 400°C Se metal peaks are presented.

Keywords: Non-conducting glass substrate, ZnSe:Gd thin films, optical transmission and

annealed.
1. Introduction

In the last few year have been increase interest in the development of rear earth metal ion
doped I1-VI semiconductor material because their useful potential application in optoelectronic
devices such as red, blue and green light emitting diodes, photovoltaic, laser screen, thin film
transistor and photoelectrochemical cells [1-6]. Most of the research in this area of thin film
deposition techniques is very much important towards different type of material and doped
compound that are used. The rare earth metal doped semiconducting materials have been much
potential application, wide band gap and suitable application in electroluminication.
Luminescence efficiency and quantum size effect of metal doped semiconducting materials

intensively studied [7-11]. Rear earth metal doped zinc selenide semiconducting material which
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acceptable to predict size dependent properties and conversation interaction of wide range of
semiconducting material regardless of shape, size, composition and synthesis process [12-19].In
this size regime, the semiconductor energy level become more from each other, in this crystal
size is smaller and the effective band gap is increases [20-26]. The wide band gap value is 2.8eV
and large binding energy is 21Mev for bulk ZnSe, it make ideal choice of inorganic
semiconductor shell and doped semiconducting nanoparticles [27-32]. Therefore rear earth
element doping is very much effective approach to improve the particle size and potential
application in an optoelectronic device such as optical switches, nonlinear optics and colour thin

film electroluminescence devices [33-35].

The verity of deposition methods are used to Zinc selenide thin film deposition process
such as molecular beam epitaxy [9], evaporation [36-40], chemical vapour deposition [11], spray
spirally[12] and chemical bath deposition method [13] etc. Among them chemical bah deposition
method (CBD) provide suitable method because, it’s is low cost, easy processing method, good
surface coverage, no requirement of sophisticate instrument, low processing temperature and

non-polluting properties.

In the present work for the first instance preparation of different mole concentration of
Gd doped ZnSe thin films were deposited onto non conducting glass substrate by using the

chemical bath deposition method at an alkaline medium[41-45].

2. Experimental section

The chemical bath deposition method was performed in an aqueous alkaline medium,
where using commercially available non-conducting glass substrate. The substrate cleaning is

significant role in the thin film deposition process. The sodium selenosulfate (Na,SeSOs3)
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solution was prepared by using 0.425g of selenium metal (99.99%) powder and 0.1375g sodium
sulphite in 100 mL of double distilled water and the above solution reflex for an about 7 h at 90

°C.

The 100 mL of reaction solution obtained by mixing 10 mL of 0.5M zinc sulphate, 13 mL
of 88% hydrazine hydrate solution, 10mL of (1, 3, 5 and 7%) Samarium (l1I) acetate hydrate
solution, 5 mL of 25% ammonia solution, 2M of sodium selenosulphate solution and sufficient
amount of double distilled water. Then, the above reaction solution is stirred at ambient
conditions for few minute. The solution evaporation was avoided to the beaker was sealed. The
Gadolinium metal doped thin films were achieved by chemical bath deposition at 70°C for 1h.
The deposited substrates were subsequently removed from reaction solution. The obtained

deposited film washed with double distilled water, dried in room temperature few minutes.
3. Result and discussion
3.1. Morphology study

The surface morphology of thin films were premeditated by using scanning electron
microscopy (SEM) is an excellent method to study the morphology of sample. The SEM image
of Sm doped ZnSe thin films were deposited on non-conducting glass substrate with different
mole concentrations of as-deposited thin films are shown in Figure 1. The films were very well
spherical particle, pinhole free and no voids are formed onto substrate surface. The ZnSe:Er thin
films consisting of different size and morphological of spherical particles are densely backed
glass surface very nicely. As-deposited Gd doped thin film each particle is a well formed particle

and covered on substrate surface without pinhole and creak is shown in Figure 1.
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Figure 1. SEM images of Er doped ZnSe thin film

3.2. Structural analysis

The structure characterization of Sm doped ZnSe thin films were studied by using X-ray
diffraction technique. Figure 2 are shows the XRD patterns of Er doped ZnSe thin films. The

increasing impurity level about 3% hexagonal wurtzite phase only presented.
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Figure 2. XRD patterns of Er as-doped ZnSe thin films
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When film was doped with 5% mole concentration of Er solution the cubic zinc bland
with hexagonal wurtzite nature of diffraction peaks are appeared it’s shown in figure 4 (5%). The
thin films were annealed at 300°C the crystalline nature of film is increased with cubic zinc
bland and hexagonal nature of peak are appear and ZnO phase, it is shown in Figure 2. The
lattice constant “a” determine for all prepare sample from high intense diffraction peak of (hkl)

plane using the following Bragg’s equation.
Lattice constant (a) =d (h® + k? + )2 O

where hkl is the miller indices and d is the inter plane spacing of the atomic planes. The
calculated lattice constant values are agreement with the sanded values. The reason may be

annealed temperatures affect the surface of all prepared thin films.
4. Conclusion

The Er doped ZnSe thin films were deposited onto non-conducting glass substrate by
chemical bath deposition method. The effected of Sm solution concentration and different
annealed temperature of deposited thin film on optical, structural and morphological properties
were studied. From the scanning electron microscopy study, the prepared thin films have been
achieved large number of uniform spherical particles. The XRD studies reveal that the crystalline

nature of thin films has cubic and hexagonal structure.

References

1. Khanaa, V., Thooyamani, K.P., Udayakumar, R., Multi resigncryption protocol scheme
for an identification of malicious mobile agent host, World Applied Sciences Journal, V-
29, 1-14, PP-299-303, 2014

2. Khanaa, V., Thooyamani, K.P., Udayakumar, R., A novel approach towards prevention
of spam, phising, controlling hierarchical access using Domain Keys, World Applied
Sciences Journal, V-29, |-14, PP-181-185, 2014

6721



International Journal of Pure and Applied Mathematics Special Issue

3. Khanaa, V., Thooyamani, K.P., Udayakumar, R., Dual tree complex wavelet transform
for adaptive interferogram residual reduction, Middle - East Journal of Scientific
Research, V-20, 1-9, PP-1059-1064, 2014

4. Khanaa, V., Thooyamani, K.P., Udayakumar, R., An improved rao-blackwellized particle
filter for GPS-INS integrated navigation, Middle - East Journal of Scientific Research, V-
20, 1-9, PP-1111-1115, 2014

5. Khanaa, V., Thooyamani, K.P., Udayakumar, R., WSN based gas leakage detecting and
locating system for petrochemical industry, Middle - East Journal of Scientific Research,
V-20, I-9, PP-1107-1110, 2014

6. Khanaa, V., Thooyamani, K.P., Udayakumar, R., Information sharing time based
controlled system in emergency situations, Middle - East Journal of Scientific Research,
V-18, 1-12, PP-1845-1850, 2013

7. Kumar, J.R., Vikram, C.J., Naveenchandran, P., Investigation for the performance and
emission test using citronella oil in single cylinder diesel engine, Middle - East Journal of
Scientific Research, V-12, 1-12, PP-1754-1757, 2012

8. Manavalan, S., Golden Renjith Nimal, R.J., Efficient and evaluation properties of
medicinal products and flowering plant conventional diesel, International Journal of Pure
and Applied Mathematics, VV-116, 1-19 Special Issue, PP-407-411, 2017

9. Manavalan, S., Jose Ananth Vino, V., Extraction and optimization of Biodiesel from
neem oil, International Journal of Pure and Applied Mathematics, V-116, 1-19 Special
Issue, PP-401-404, 2017

10. Manavalan, S., Rakesh, N.L., Heat transfer enhancement in shell and tube heat
exchangers using twisted tapes, International Journal of Pure and Applied Mathematics,
V-116, 1-17 Special Issue, PP-405-407, 2017

11. Manikandan, J., Hameed Hussain, J., Design on blind shoe using ATMEGA328 arduino,
International Journal of Pure and Applied Mathematics, V-116, 1-19 Special Issue, PP-
413-415, 2017

12. Manikandan, J., Hameed Hussain, J., Design and fabrication of vibrating table for
seperating of nuts using different sizes mesh, International Journal of Pure and Applied
Mathematics, V-116, 1-19 Special Issue, PP-417-419, 2017

13. Manikandan, J., Hussain, J.H., Design on blind shoe using ATMEGA328 micro
controller, International Journal of Mechanical Engineering and Technology, V-8, I-8,
PP-1575-1579, 2017

14. Manikandan, J., Hussain, J.H., Design and fabrication of blind shoe using ATMEGA328
micro controller and vibration motor, International Journal of Pure and Applied
Mathematics, V-116, 1-17 Special Issue, PP-287-289, 2017

15. Manikandan, J., Hussain, J.H., Design and fabrication of blind shoe using ATMEGA328
micro controller and vibration motor, International Journal of Mechanical Engineering
and Technology, V-8, I-8, PP-1588-1593, 2017

16. Manikandan, J., Sabarish, R., Waste heat recovery power generation system using
thermoelectric generators, International Journal of Pure and Applied Mathematics, V-
116, 1-17 Special Issue, PP-85-88, 2017

6722



International Journal of Pure and Applied Mathematics Special Issue

17. Meenakshi, D., Udayakumar, R., Protocol with hybridized bluetooth scatternet formation
for wireless network, International Journal of Applied Engineering Research, V-9, 1-22,
PP-7299-7307, 2014

18. Meikandaan, T.P., Hemapriya, M., Use of glass FRP sheets as external flexural
reinforcement in RCC Beam, International Journal of Civil Engineering and Technology,
V-8, 1-8, PP-1485-1501, 2017

19. Meikandaan, T.P., Hemapriya, M., Use of glass FRP sheets as external flexural
reinforcement in RCC beam, International Journal of Pure and Applied Mathematics, V-
116, 1-13 Special Issue, PP-481-485, 2017

20. Meikandaan, T.P., Hemapriya, M., Study on properties of concrete with partial
replacement of cement by rice husk ash, International Journal of Pure and Applied
Mathematics, VV-116, 1-13 Special Issue, PP-503-507, 2017

21. Meikandaan, T.P., Hemapriya, M., Experimental behaviour of retrofitting of prestressed
concrete beam with FRP laminates, International Journal of Pure and Applied
Mathematics, VV-116, 1-13 Special Issue, PP-509-513, 2017

22. Meikandaan, T.P., Hemapriya, M., Study of damaged RC beams repaired by bonding of
CFRP laminates, International Journal of Pure and Applied Mathematics, V-116, 1-13
Special Issue, PP-495-501, 2017

23. Meikandaan, T.P., Hemapriya, M., Experimental study on strengthening of shear
deficient RC beam with externally bonded GFRP sheets, International Journal of Pure
and Applied Mathematics, VV-116, 1-13 Special Issue, PP-487-493, 2017

24. Michael, G., Arunachalam, A.R., Srigowthem, S., Ecommerce transaction security
challenges and prevention methods-new approach, International Journal of Pure and
Applied Mathematics, V-116, 1-13 Special Issue, PP-285-289, 2017

25. Michael, G., Karthikeyan, R., Studies on malicious software, International Journal of
Pure and Applied Mathematics, VV-116, 1-8 Special Issue, PP-315-319, 2017

26. Michael, G., Srigowthem, S., Vehicular cloud computing security issues and solutions,
International Journal of Pure and Applied Mathematics, V-116, 1-8 Special Issue, PP-17-
21, 2017

27. Micheal, G., Arunachalam, A.R., EAACK: Enhanced adaptive acknowledgment for
MANET, Middle - East Journal of Scientific Research, V-19, 1-9, PP-1205-1208, 2014

28. Murugesh, Kaliyamurthie, Thooyamani, K.P., ICI self-cancellation schee for OFDM
systems, Middle - East Journal of Scientific Research, V-18, 1-12, PP-1775-1779, 2013

29. Murugesh, Kaliyamurthie, Thooyamani, K.P., Preprocessing and postprocessing decision
tree, Middle - East Journal of Scientific Research, VV-13, 1-12, PP-1599-1603, 2013

30. Nakkeeran, S., Hussain, J.H., Innovative technique for running a petrol engine with diesel
as a fuel, International Journal of Pure and Applied Mathematics, VV-116, 1-18 Special
Issue, PP-41-44, 2017

31. Nakkeeran, S., Nimal, R.J.G.R., Anticipation possessions for seismic use carbon black on
rubbers, International Journal of Pure and Applied Mathematics, V-116, 1-17 Special
Issue, PP-63-67, 2017

6723



International Journal of Pure and Applied Mathematics Special Issue

32. Nakkeeran, S., Sabarish, R., New method of running a petrol engine with diesel diesel as
fuel, International Journal of Pure and Applied Mathematics, V-116, 1-18 Special Issue,
PP-35-38, 2017

33. Nakkeeran, S., Vino, J.A.V., Prevention effects for earthquakes using carbon black on
rubbers, International Journal of Pure and Applied Mathematics, V-116, 1-17 Special
Issue, PP-301-305, 2017

34. Nakkeeran, S., Vino, J.A.V., Performance development by using mesh plates in parallel
and counter flows of heat exchangers, International Journal of Pure and Applied
Mathematics, V-116, 1-17 Special Issue, PP-291-295, 2017

35. Nalini, C., Arunachalam, A.R., A study on privacy preserving techniques in big data
analytics, International Journal of Pure and Applied Mathematics, V-116, 1-10 Special
Issue, PP-281-285, 2017

36. Nalini, C., Ayyappan, G., Academic social network dataset applying various metrics for
measuring author's contribution, International Journal of Pure and Applied Mathematics,
V-116, 1-8 Special Issue, PP-341-345, 2017

37. Nalini, C., Brintha Rajakumari, S., Iron toxicity of polluted river water based on data
mining prediction analysis, International Journal of Pure and Applied Mathematics, V-
116, 1-8 Special Issue, PP-353-356, 2017

38. Nandhini, P., Arunachalam, A.R., Fault-tolerant quality using distributed cluster based in
mobile ADHOC networks, International Journal of Pure and Applied Mathematics, V-
116, 1-8 Special Issue, PP-365-368, 2017

39. Nandhini, P., Arunachalam, A.R., Security for computer organize database assaults from
threats and hackers, International Journal of Pure and Applied Mathematics, V-116, 1-8
Special Issue, PP-359-363, 2017

40. Nandhini, P., Arunachalam, A.R., Mobile ADHOC networks: Security and quality of
services, International Journal of Pure and Applied Mathematics, V-116, -8 Special
Issue, PP-371-374, 2017

41. Naveenchandran, P., Vijayaragavan, S.P., A high performance inverter fed energy
efficient cum compact microcontroller based power conditioned distributed photo voltaic
system, International Journal of Pure and Applied Mathematics, V-116, 1-13 Special
Issue, PP-165-169, 2017

42. Naveenchandran, P., Vijayaragavan, S.P., Combination of wind energy-solar energy
power generation, International Journal of Pure and Applied Mathematics, V-116, 1-13
Special Issue, PP-117-121, 2017

43. Naveenchandran, P., Vijayaragavan, S.P., A sensor less control of SPM using fuzzy and
ANFIS technique, International Journal of Pure and Applied Mathematics, V-116, 1-13
Special Issue, PP-43-50, 2017

44. Nima, R.J.G.R., Hussain, J.H., Design and fabrication of an indexing fixture in a shaper
machine, International Journal of Pure and Applied Mathematics, V-116, 1-18 Special
Issue, PP-441-445, 2017

45. Nimal, R.J.G.R., Hussain, J.H., Deflection and stress analysis of spur gear tooth using
steel, International Journal of Pure and Applied Mathematics, V-116, 1-17 Special Issue,
PP-119-124, 2017

6724



International Journal of Pure and Applied Mathematics Special Issue

6725



6726



