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Abstract: Cadmium sulphide (CdS) thin films were depositedytass substrate by chemical bath deposition
(CBD). The films were annealed in air at 300°C doe hour. Both the as-deposited and annealed filere
characterized by XRD, UV-visible spectrophotomeEDAX and Photoluminescence study. A mixed phase of
hexagonal and cubic structure of the as-depositedwas confirmed by XRD. On annealing, the filmene
confirmed to be purely hexagonal. A band gap 0528 of the as-deposited films and 2.29 eV of theealed
films were derived from UV-VIS spectral data. PHominescence (PL) spectrum exhibits green and red
emission peaks. EDAX spectral analysis reveals oaitipn of the film before and after annealing.
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1. Introduction

Cadmium sulphide (CdS), one of the most promisik¢yll compound semiconductors, has wide
application in various optoelectronic[l], piezoettenic and semiconducting devices[2,3]. Among ~asi
methods to prepare CdS thin films, CBD[4] happenise the most widely used technique in the induestiy in
the research area which is fast, simple, and atmttechnique.

2. Experiment

Commercial glass slides (75 x 25 x 1.45 Jnmere used as substrate. Aqueous solutions of ABICE,
1M thiourea and 10M NKDH were used to prepare CdS thin films. AR gradgeats were used. The cleaned
substrates were kept in the bath maintained ateestyre 80°C and pH = 11. After deposition of Cddne
hour, the substrates were removed, cleaned and. drtee films were air annealed at 300°C in a polyme
furnace for one hour.

2.1 Characterization techniques

The X-ray diffractogram of the films were recorded X-PERT PRO X-ray diffractometer operated using
CuK, radiation(\ = 1.54056&). The UV-VIS spectra were recorded by GBC-CINTRAIA the wavelength
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range 200-900 nm. The room temperature PL spe2®a) were recorded by HR800 (Horiba Jobin Yvon)
using Ar laserX =514 nm).The elemental composition of the CdS thin films wasmated by EDAX analysis.

3. Results and discussion
3. 1 Structural properties
X-ray diffraction (XRD)

The XRD plot of the films before annealing{Fig. 1(a)ha after annealing {Fig. 1(b)} reveal a mixed
phase of cubic and hexagonal (polymorphism) inakaleposited films and a pure hexagonal phaseein th
annealed films. The annealed film has improvedtaflysity. The grain-size calculated using Debyé&uer
formula is found to be increased from 15.5 nm to84iim due to annealing owing to grain-boundary
diffusion[5].
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Fig. 1.XRD patterns of as-deposited (a) and annealed d§)t8in films

Energy dispersive X-ray analysis (EDAX)

The EDAX spectrum (Fig.2) of the CdS thin films alsopeaks of cadmium and sulphur with appreciable
intensity. The oxygen-peak is due to substrate {)Silhe average atomic percentage ratio Cd:S = 620483
before annealing and Cd:S = 19.01:17.88 after dimgea

annealed CdS thin film
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Fig. 2. EDAX spectrum of annealed CdS thin films
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3.2 Optical properties

UV-Visible spectrophotometer

The UV-VIS spectral data is used to plab)? vs hv ( Fig. 3). On extrapolating the linear portion of
the plot {(@hv)?= 0} yielded the band gap value of 2.35 eV befareealing 2.29 eV after annealing indicating

a decrease in the band gap due to annealing[5].
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Fig. 3.Variation of @hv)? vs hv of as-deposited (a) and annealed (b) CdS thirsfilm

Photoluminescence analysis

The PL spectrum (Fig. 4f the CdS thin films exhibitsvo broad emission bands at 2.28 eV and 1.72
eV. The green band at 2.28 eV is due to donor-aocemnsition[6]. The red band at 1.72 eV is doadhe
transition of the electrons from deep level to makeband. An increase in intensity (almost douisi®@bserved
for the green emission while a slight increasebiseoved for red emission.
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Fig. 4. Photoluminescence spectra of as-deposited (a)rarehked (b) CdS thin films

Discussion

Annealing the thin films leads to structural tramsfation from cubic phase to stable hexagonal phase
with improved crystallinity and grain size. The dagap of the films is found to decrease slightlyaomealing.
This is due to the transformation of the disordestade of the film to relatively ordered state.

Conclusion

CdS thin films obtained by CBD at bath tempera&®eC with pH = 11 were annealed in air at 300°C.
On annealing, XRD data confirmed pure hexagonabkgha the films, slight decrease in the band gap an
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appreciable increase in intensity of the green Hamdnescence. The atomic percentage values ofrddSa
derived from the EDAX data confirms the transforimatfrom the disordered state to a relatively oedestate
in the film.
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