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The effect of annealing on the Characteristics of CdTe thin film

Jun-Hyun Nam , Jae~-Hyung L.ee , Yong-Kwan Park’
* Dept. of Elec. Eng. Sung Kyun Kwan Univ.

Abstract

In this paper, structual, optical properties of CdTe
thin films and photovoltaic properties of thin film
CdS/CdTe solar cell prepared by thermal vacuum
evaporation were studied, The crystal structure of
CdTe films was zincblend type with preferential
orientation - of the (lll)plane parallel to the
substrate. The heat treatment appears to stabilize
this structure. The result of optical absorption and
transmittance show that solar radiation with energy
larger than bandgap is almost compietely absorbed
within an about 2um thickness of the evaporated
CdTe layer and transmittance of the CdTe film
was larger with increasing annealing temperature,

It was found that CdS/CdTe solar cell
characteristics were improved by the heat
treatment.
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Fig. 2 SEM micrograph of CdTe thin films
deposited at Ts:280[C] : (a) as-deposited
{(b) annealed in furnace(400{ ], 30[min])

Table 1 Composition of CdTe thin films

{220} (311}
) o for various annealing temperature
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Fig. 1 X-ray diffraction patterns of CdTe films no annealing 4l : 569
for heat treatment : (a) as—deposited 300 4174 : 52.26
(b) RTA (c) furnace annealing 350 4801 : 5199
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Fig. 4 Transmittance spectra of CdTe thin films

for various annealing temperature :
(a)as-deposited (b)Ta:300LT] (c)Ta:350[ T}
(d)Ta:400[ C] (e)Ta:500[C1

Table 2. Photovoltaic Charateristics of CdS/CdTe

Current Density [mA/em? ]

solar cell for various annealing temperature

annealing Voc Jsc F F n
temperature | mV) (ma/a®| " | %)
450T 610 5.47 — —
500T 610 12,73 | 0.37
550T 600 318 0.4 8.3
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Fig. 5 Photo J-V characteristics of solar cell
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