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Abstiact

Lead selenwle (PLSe) thin films were deposited on amomphous glass substrates through Chemical Bath technique
at ll.lc‘ bath tenmperature 807 C. The deposition parameters were optimized to obtain good quality thin filns. Structural,
surtace momphology and optical properties of thin films were characterized by X-ray diffraction, scanning clectron
nicroscopy  and UV-VIS specuophotometer respectively. X-rav  diffraction  data showed that the filns were
polvervstalline and cubie m structure. SEM mucrograph showed that the uniform deposition of PbSc on glass substrates
with regulair shaped grams. Optical absorption study showed that the high absomption m the visible region and the
optical band gap value was determmed to be 1.2 e V. ‘

Kevwords: Chemucalbath deposition: Structural properties: Optical properties.

1. Introduction

PbSe s a IV-VI namow direct band gap semiconductor. It exhibits the cubic structure with face centered
phase and space group. It exhibits strong quantum size effects below Bohr radius of 46 nm. High conversion etticiency
if we use as a Absorber. PbSe, due to its narrow band gap, used to produce photoresistois, photodetectors. solar celland
photo emutters in the IR range. The PbSe thin films attract attention of many researchers because they are cheap
abundant and they posses senmiconducting properties.

Variety of methods have been employed in the fabrication of high quality PbSe thin films such as electrochemcal
deposition [1], magnetron-sputtering [2], successive ionic layer adsomption and reaction (SILAR) [3], molecular beam
epitaxv (MBE) [4], thermally evaporation [5], chemical bath deposition (CBD) [6-3] etc. CBD is advantageous
technique because it is low cost, low temperature operated and no costly insizumentations are required. In ths
technique, substrates are immersed in an alkaline solution containing the chalcogenide source, the metal ion, added
base and complexing agent. Furthermore. in CBD controlled chemical reactions play important role during the
deposition of thin film and the rate of deposition can be controlled by adjusting the parameters like bath tenmperature.
pH of solution, stiring rate, immersion time and relative concentration of solutions in the bath. This paper reports the

structural. optical. and surface morphological properties of PbSe thin films.

2. Experimental ' ' A
PbSe thin films were deposited on commercially available glass slides with a size of 75 mm * 25 mm = 2 mm by

chemical bath deposition technique. Substrates were cleaned by using chromic acid, soap solution and deionized water.
Chemicals used for the deposition were lead acetate. sodium hydroxide. and sodium selenosulphate. A solution of
sodum selenosulphate was prepared by refluxing 100 ml of 0.4M sodium sulphite with selenium powdel for about 8
hours Allchemucals are used AR grade.
Reaction bath contains 10 ml 0.4 Pb(CH3CO0Q),, 10 ml freshly prepared solution of NaxSeSo; m 100 ml beaker and the
rest distilled water to make the volune to 50 ml. pH of solution was adjusted to 10 by 0.5 M sodium hydroxide. Well
cleaned glass substrates were then immersed vertically into the deposition bath against the wall of the beaker contaming
the reaction mixture. The deposition was allowed to proceed at 80” C bath temperature for different tine L!lll';lllOl]\.
After deposition, the glass microslides were taken out from lh_c bath, washed with de-ionized water and was dried m auw
Then films were characterized by XRD, SEM and optical by Spectrophotometer.

3. Results and discussions

3.1 X-Ray Diffraction . o o )
The structure of the film was studied by X-ray diffraction analysis. Figure 1 shows X-ray diffraction patterm ot as-

deposited PbSe thn film. The XRD pattern indicates that the film is polycrystallne m nature. The obtamed peaks
(111). (200), (220), (311). and (222) were compared with JCPDS diffraction patterns of JCPDS card 01-077-0245. The
observed peaks indicate the fornution of face centered cubic i nature.  Crystallite size is determimed by Scherren

fornmula [9] using FWHM [t s found to be neard3 nm.
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Figure 1: XRD pattern of PbSe thin film

3.2 Scanning Electron Microscopy (SEM)

Figure 2 shows the scanning electron microscopy mic rograph of as-deposited PbSe thin film. It can be observed that the
PbSe thin films are uniform and cover the substrate surface well. From the micrograph it is clear that the films were
composed of a conpact structure having single type of small densely packed mucro crystals. The grains are cubic in
shape and of almost similar size, which were uniformly distributed over a smooth homogeneous background.

Figure 2: SEM image of PbSe thin film

3.3 Optical Study . N N ‘ ‘
Dpctcrmuntioh of the optical band gap is based on the photon induced electronic transition between the conduction
‘ : ‘ ' . - v . L N - 3 “‘ 1
band and the valance band. The relation between the absorption coefticient o and the incident photon energy (hv) ca
be written as 9],
(3) 4 P! . :_,\
where ‘A’ 1s constant, n= " for direct allowed l!'illlsll}Ol], S .
plot of (uhv)2 aganst (hv) for PbSe thu film dcnvcgl from the o'pumllspb
the plot of (uhv)® vs (hv) for zero absorption coellicient value gives the
tenperature (RT).

is optical band gap of the matenal. Figure 3 shows lhc~
cctia. Extrapolating the straight-lne portion of
and gap. which s found to be 1.2 ¢Vatoom
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Figure 3: Plot of (ulm)2 versus hv PbSe thin film
4. Conclusion
Thin films of PhSe have been successtully deposited by chemical bath deposition technique. Polycrystalline

face centered cubic nature was predicted from X-ray diffraction studies. Scanning clectron microscopy study

revealed uniform deposition on glass substrates. Optical study revealed that the energy bandgap is predicted as 1.2

eV
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