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Fabrication of CdTe Polycrystalline Films and Their Properties
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Abstract: The structure and characteristics of CdTe thin films are dependent on the whole deposition process in
closed-space sublimation system (CSS) in working atmosphere of Ar and O,. It is helpful for preparation of thin and
compact CdTe thin films with fine photoelectric characteristics to study the heat exchange and mass transportation in
CSS process. Here, the physical mechanism of CSS is analyzed, the temperature distribution in CSS system is
measured, and the dependence of preliminary nucleus creation on increasing-temperature process and pressure is
studied. The results indicate that the samples depositing in the different pressure are all cubical structure of CdTe
with the diffraction peaks of CdS and SnQ, :F. With the gas pressure increasing, the crystal size of CdTe decreases,
the transmission of the thin film goes down and the absorption side shifts to the short-wave direction. So the
increasing-temperature curve has been optimized, and with the analysis integrated solar cells of better conversion

efficiency in configuration of SnQ, : F/CdS/CdTe/Au are achieved.
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Fig. 1 The temperature distribution curve in

close-spaced sublimation
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Fig. 2 The ideal temperature curve of

close-spaced sublimation
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Fig. 3 The temperature curve of the dependence of
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Table 1 The sizes of CdTe particles and the optic energy gaps in the different gas pressure

Sample number

Gas pressure /kPa

Mean free path /(10°° m)

Crystal size /nm  Thickness /nm Optic energy gaps /eV

Mz26. 1 0.9 2.473 78.0 411 1.479
Mz6. 2 1.3 1.712 77.8 361 1.475
Mz26. 3 1.7 1.309 71.2 334 1.474
M26. 4 2.5 0.891 70.1 310 1.475
Mz26. 5 3.5 0. 636 68.6 228 1.472
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Fig. 5 X-ray diffraction patterns of CdTe/CdS/SnO; : F
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with the temperature curve in Fig. 3
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