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Abstract: A well adherent Neodymium (Nd) doped CdSe nanocrystalline thin film was grown onto the glass substrate by 
chemical bath deposition (CBD) method. The deposition temperature and time is 80°C and 6 h, respectively. Crystal structure 
was determined by XRD. The emission spectra of photoluminescence (PL) for CdSe:Nd nanocrystalline thin film observed at 
601nm. The band edge luminescence is responsible for PL.  
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I. INTRODUCTION 
II-VI Semiconductor are used in many applications such as solar cell, LED, . Semiconductor thin films give better results over 
microcrystalline thin film. Development of nanocrystalline thin film reduces the size of the electronics devices and enhances the 
efficiency. Uniform thin film produced by thermal evaporation [1], successive ionic layer adsorption and reaction (SILAR) [2], 
Physical vapour deposition [3], Electrochemical [4], Photochemical [5], Metal oxide chemical vapour deposition (MOCVD) [6], 
Photo electrochemical [7], Electron beam evaporation [8] are very costly. High manufacturing cost increases the prices of the 
devices. To reduce the cost of the devices it is essential to adopt a very cheap manufacturing method of thin film preparation. 
Chemical bath deposition (CBD) method is very cheap and easy for the development of II-VI semiconductor nano crystalline thin 
film last decades. It produces stable, adherent and uniform thin film on substrate. By changing the key parameters of deposition like 
deposition temperature, concentration of ammonia, etc. change the thickness of thin films. the past 3-4 decade, scientist are very 
much pay attention to increase the performance of thin film. It is found that doping of transition metals and rare earth ions enhance 
the properties like optical and electrical of nano crystalline thin film[9].CdSe is II-VI semiconductor and have many applications 
which includes; γ-ray detector [10], thin film transistors [11-12], photoconductors [13-18], sensors [19-20], photonic devices [21-
25], memory switching devices [26-29], acousto-optic reflector [30], hydrocarbon detectors [31] and in optical fibres [32-33].The 
present paper reports the optical and electrical properties of Nd doped cadmium selenide nanocrystalline thin film. 

II. EXPERIMENTAL 
Cadmium acetate (Cd(CH3COO)2), sodium selenosulphate (Na2SeSO3), triethanolamine (TEA), and ammonia are the precursor 
materials for the preparation of nanocrystalline thin film. The sodium selenosulphate was prepared by refluxing 4 gm of selenium 
powder with 50 gm of sodium sulphite (Na2SO3) in 250 ml of doubled distilled water for 6 hours at 80 °C. The bath mixture was 
prepared in a 100ml beaker by adding aqueous solution of cadmium acetate, 2ml TEA (triethenolamene), 10ml of 30% ammonia 
solution and 7ml of sodium selenosulphate. The reaction mixture was maintained at a temperature of 70°C for deposition. Ammonia 
solution was added in the mixture for adjusting the pH to 11. Substrate coated with CdSe films was removed from bath after a 
deposition time of 6 hours.  2 ml (0.01M) neodymium nitrate (Nd(NO3)2) were added into the original mixture. Deposited substrates 
were washed with doubled distilled water and allowed to dry under ambient condition before film characterization.  Deposited thin 
films were uniform in nature, well adherent and red-orange in color.  
Cu Kα radiation source (λ = 1.5406 Å and 2θ range = 10° - 120°). Photoluminescence (PL)spectra was measured by Shimadzu RF-
5301 spectrofluorometer. 

III. RESULTS AND DISCUSSION 
The crystal structure of deposited thin films was determined by X-ray diffraction technique. The obtained peaks were matched with 
JCPDS files No. 19–191 and 65–2891, and were found to match with planes of cubic (zinc blended type)  structures. The X-ray 
diffraction (XRD) spectra for Nd doped CdSe thin film is  shown in Fig.1.  As shown in Fig.1 the diffraction studies exhibit (2θ vs I 
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curve) the highest intensity reflections along the (111) plane and two weak reflections along the (220) and (311) planes.  These 
results indicate that the films prepared were crystalline and composed of CdSe in cubic phase with preferred orientation along the 
(111) plane.  
 

 

 

 

 

Fig.1 XRD pattern of CdSe: Nd (2ml, 0.01M) nanocrystalline thin films. 
 

Fig.2  shows the photoluminescence (PL) spectra of pure CdSe:Nd nanocrystalline thin films obtained with an excitation 
wavelength of 395 nm. It shows the emission at 601nm for pure and CdSe:Nd nanocrystalline thin films. No shift observed in the 
position of PL emission spectra for various concentration of and neodymium nitrate doped thin films. Only intensity variation is 
observed due to trap of electron in presence of solution of Nd(NO3)2 in the prepared material. This might have happened because an 
impurity energy level is formed below the conduction band of pure CdSe. It was reported that this kind of band-edge luminescence 
can be caused by the recombination of exactions or shallow trapped electron–hole pairs [9,10].  
 

 

 

 

 

 

 

Fig.2 Photoluminescence spectrum of pure and CdSe:Nd (2ml, 0.01M)  nanocrystalline thin films. 
 

Fig. 3 shows I-V characteristics curve obtained from the pureand CdSe:Nd nanocrystalline thin films. The contact techniques are 
most widely used for the measurement of resistivity. In the present work silver paste was used to make ohmic contacts of pure, and 
CdSe:Nd nanocrystalline thin films. CdSe:Nd (2 ml, 0.01 M) show low dark resistance.The prepared films are have sufficient 
potential to be used for solar cell applications. 
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Fig.3 Current–voltage (I–V) characteristics curve obtained from pure and CdSe:Nd (2ml, 0.01M) nanocrystalline thin films 
deposited on glass substrate. 

IV. CONCLUSIONS 
The pure and CdSe:Nd nanocrystalline thin films were prepared by chemical bath deposition method. X-ray diffraction pattern of 
pureand CdSe:Nd nanocrystalline thin films clearly show the film is sphalerite cubic (zinc blende type) structure. 
Photoluminescence spectra of pure and CdSe:Nd nanocrystalline thin films were recorded and the strongest PL intensity is found at  
601 nm. This might have happened because of another energy level formed between the valence band and conduction band of pure 
CdSe. The prepared films are having sufficient potential to be used for solar cell applications. 

 
REFERENCES 

[1] U. Pal, M.H. Zaldivar, R. Sathyamoorthy, V. Manjuladevi, P. Sudhagar, S.C. Mohan, and S. Senthilarasu, "Nanocrystalline CdSe thin films of different 
morphologies in thermal evaporation process", J. Nanoscience Nanotech 8(2008) 1-7.  

[2] H.M. Pathan, B.R. Sankapal, J.D. Desai, and C.D. Lokhande, "Preparation and characterization of nanocrystalline CdSe thin films deposited by SILAR 
method", Mat.  Chem. Phys. 78 (2002) 11-14.  

[3] M.K. David, and S. Devadason, "A Comparative Study on the optical properties of multilayer CdSe / CdTe thin film with single layer CdTe and CdSe films", J. 
Nano-and Electronic Phys. 5 (2013) 1-4.  

[4] R.I. Chowdhury, M.S. Islam, F. Sabeth, G. Mustafa, S.F.U. Farhad, D.K. Saha, F.A. Chowdhury, S.H. and A.B.M.O. Islam, "Characterization of  
electrodeposited cadmium selenide thin films", Dhaka Univ. J. Sci., 60 (2012) 137-140.  

[5] M. Ichimura, R. Kumaresan, N. Sato, E. Arai, "Photochemical deposition and electrochemical deposition of semiconductors for solar cell", in: 4th International 
Conference on Mechanical Engineering, Dhaka, Bangladesh, 2001, pp. 1-4.  

[6] D.Y. Chae, K.W. Seo, S.S. Lee, S.H. Yoon, W. Shim, "CdSe thin films grown by MOCVD method using new single-source precursors", Bull. Korean Chem. 
Soc 27 (2006) 762-764.  

[7] A.V. Moholkar, S.M. Pawar, K.Y. Rajpure, C.H. Bhosale, "Electrosynthesis and characterization of CdSe thin films: optimization of preparative parameters by 
photoelectrochemical technique", J.  Phys. Chem. Solids 67 (2006) 2386-2391.  

[8] N.J.S. Kissinger, J. Suthagar, B.S. Kumar, T. Balasubramaniam, K. Perumal, "Effect of substrate temperature on the structural and optical properties of 
nanocrystalline cadmium selenide thin films prepared by electron beam evaporation technique", Acta Physica Polonica A 118 (2010)623-628. 

[9] L. Saravanan, R. Jayavel, A. Panduranganc, J. H. Liu, H. Y.Miao, Synthesis, structural and optical properties of Sm3+ and Nd3+ doped cadmium sulfide 
nanocrystals, Mat. Res. Bull. 52 (2014) 128–133. 

[10] M. Roth, “Advantages of limitations of cadmium selenide room temperature gamma ray detectors”, Nucl. Instrum. Methods UKA283 (1989) 291-298. 
[11] J. Levinson, F.R. Shepherd, P.J. Scanlon, W.D. Westwood, G. Este, and M. Rider, “Conductivity behavior in polycrystalline semiconductor thin film 

transistors”, J. Appl. Phys 53 (1982) 1193-1202. 
[12] F.Y. Gan and I. Shih, “Preparation of thin-film transistors with chemical bath deposited CdSe and CdS thin films”, Electron Devices, IEEE Transactions49 

(2002) 15-18.  
[13] J.S. Skarman, “On the relationship between photocurrent decay time and trap distribution in CdS and CdSe photoconductors”, Sol.Stat. Electron.. 8 (1965) 17-

29. 
[14] P. Pargas, “Phenomena of image sharpness recognition of CdS and CdSe photoconductors”, JOSA 54 (1964)516-517. 
[15] D.J. Pena, J.K. Mbindyo, A.J. Carado, T.E. Mallouk, C.D. Keating, B. Razavi and T.S Mayer, "Template growth ofphotoconductive metal-CdSe-metal 

nanowires", The J. Phys. Chem. B 106 (2002) 7458-7462. 
[16] N.E. Coates, H. Zhou, S. Krämer, L. Li, and D. Moses, “Solution‐Based In Situ Synthesis and Fabrication of Ultrasensitive CdSe Photoconductors”, Advanced 

Mat. 22 (2010) 5366-5369. 
[17] T. Elango, V. Subramanian, and K.R. Murali, “Characteristics of spray-deposited CdSe thin films”, Surface and Coatings Technol. 123(2000) 8-11.  
[18] E. Talgorn, E. Moysidou, R.D. Abellon, T.J. Savenije, A. Goossens, A.J. Houtepen and L.D. Siebbeles, “Highlyphotoconductive CdSe quantum-dot films: 

influence of capping molecules and film preparation procedure” TheJ. Phys. Chem.C114 (2010) 3441-3447. 
[19] S.S. Joshi, C.D. Lokhande and S.H. Han, “A room temperature liquefied petroleum gas sensor based on all-electrodeposited n-CdSe/p-polyaniline junction” 

Sens. Actuat. B: Chemical 123 (2007) 240-245. 
[20] V.A. Smyntyna, V. Gerasutenko, S. Kashulis, G. Mattongo, S. Reghini, “The causes of thickness dependence on thesensitivity of CdSe and CdS gas sensors to 

oxygen” Sens. Actuat. B19 (1994) 464-465. 
[21] G.V. Prakash, R. Singh, A. Kumar and R.K. Mishra, “Fabrication and characterisation of CdSe photonic structuresfrom self-assembled templates” Mat.Lett. 60 

(2006) 1744-1747. 
[22] I.B. Divliansky, A. Shishido, I.C. Khoo, T.S. Mayer, D. Pena, S. Nishimura and T.E. Mallouk, “Fabrication of two-dimensional photonic crystals using 

interference lithography and electrodeposition of CdSe” Appl. Phys. Lett. 79 (2001) 3392-3394. 
[23] K. Kalyanasundaram and M. Grätzel, “Applications of functionalized transition metal complexes in photonic andoptoelectronic devices”, Coordination Chem. 

Reviews 177 (1998) 347-414. 
[24] Y. Li, F. Qian, J. Xiang and C.M. Lieber, “Nanowire electronic and optoelectronic devices”, Mat. Today 9 (2006)18-27. 
[25] J.Y. Kim and F.E. Osterloh, “ZnO-CdSe nanoparticle clusters as directional photoemitters with tunable wavelength”, J. American Chem. Soc.. 127 (2005) 

10152-10153. 
[26] C.R. Baxter and W.D. McLennan, “Organic type switching in tin selenide thin films”, J. Vac. Sci. Technol. 12 (1975) 110-113. 
[27] M.D. Fischbein and M. Drndic, “CdSe nanocrystal quantum-dot memory”, Appl. Phys. Lett. 86 (2005) 193106-1-3.  



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                                        ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:6.887 

   Volume 5 Issue XI November 2017- Available at www.ijraset.com 
     

 
798 ©IJRASET (UGC Approved Journal): All Rights are Reserved 

[28] S. Sahu, S.K. Majee, A.J. Pal, “Layer-by-layer assembly of capped CdSe nanoparticles: electrical bistability and memoryphenomenon”, Appl.Phys. Lett.  91 
(2007) 143108-1-3. 

[29] F. Li, D.I. Son, J.H. Ham, B.J. Kim, J.H. Jung, T.W. Kim, “Memory effect of nonvolatile bistable devices based onCdSe/ZnS nanoparticles sandwiched 
between C 60 layers”, Appl. Phys. Lett. 91 (2007) 162109-162109. 

[30] B. Bonello, and B. Fernandez, “Elastic constants of CdSe at low temperature”, J. Phys. Chem.Sol.54 (1993)209-212. 
[31] O.V. Vassiltsova, Z. Zhao, M.A. Petrukhina, M.A. Carpenter, “Surface-functionalized CdSe quantum dots for the detection of hydrocarbons”, Sens. Actuat. B: 

Chemical123 (2007) 522-529. 
[32] C.S. Chu, and C.Y. Chuang, “Optical fiber sensor for dual sensing of dissolved oxygen and Cu2+ ions based onPdTFPP/CdSe embedded in sol–gel matrix”, 

Sens. Actuat. B: Chemical209 (2015) 94-99. 
[33] L. Ding, C. Fan, Y. Zhong, T. Li, and J. Huang, “A sensitive optic fiber sensor based on CdSe QDs fluorophore for nitricoxide detection”, Sens. Actuat. B: 

Chemical185 (2013)70-76.  
 



 


