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Abstract In this paper, structural and optical properties of polycrystalline CdTe thin films prepared by
electron—beam evaporation have been studied. Especially the effects of substrate temperature and post—
deposition heat treatment on the changes in crystallinity of the thin films were investigated. The crystal
structure of CdTe films deposited on ITO glass and glass at the substrate temperature of 25~160°C was
zinc blende type with a preferred orientation of (111) direction. Annealing of the deposited films im-
proved crystallinty of the thin film by increasing grain size, promoting stoichiometry of CdTe, and shift-
ing the band gap energy towards 1.5 eV which is the ideal value of single crystal CdTe. From the PL
and XRD measurements, it turned out that the improvement of crystallinity was related to the reduction
of lattice strain in the CdTe films through the re—evaporation of excess Te during the heat treatment.
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Fig. 2. X-ray diffraction patterns at different incident
angle
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Table 1. I, I peak positions and PL intensities of 400°C -annealed CdTe thin films.

Substrate Temp. j—  peak - . l L peak - -
position{eV) intensity { position(eV) ‘ intensity

25¢C 1.4366 JF 104589 | N.D. | N.D.

70C I 14372 | 90873 | 15921 | 22.82

100°C | 14376 678.60 T 1.5910 JT 29.34

160°C | 14379 524.25 1.5882 52.15
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Table 2. Band gap energies of as—deposited and annealed polycrystalline CdTe thin films, as deter-
mined by calculation and photoreflect—-ance spectroscopy mesurements(at room temp. ).

(2911 V)
Cd: Te I Substrate Temp. Annealing Temp. EsY ; Eg
42 .58 25°C X 1512 1.555
45 .55 100°C X 1.508 1.553
47 . 53 160°C X 1.505 1.543
47 . 53 25°C 350C 1.506 1.546
49 .51 100°C 400°C 1.504 1.543
50 : 50 160°C 400°C 1.501 1532
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