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Abstract Thermally evaporated ZnTe films were investigated as a back contact miaterial for CdS/CdTe solar cells.
Two deposition methods, coevaporation and double-layer methods, were used for Ca doping in ZnTe filmss. ZnTe lay-
ers {0.2im thick) were deposited either on glass or on CdS/CdTe substrates without intentional heating of the sub-
strates. Post-deposition annealing was performed at 200, 300 and 400°C for 3, 6 and 9 minutes, respectively. Band gap
of 2.2eV was measured for both undoped and doped films and a slight change in the shape of absorption spectra was
observed in Cu-~doped samples after annealing at 400°C. The resistivity of as-deposited ZnTe decreased from 10°~ 10°
Qem down to 107*Qcm as Cu concentration increased from 0 to 14 at.%. There was not a noticeable change in
resistivity with increasing annealing temperature. Undoped ZnTe showed a preferred orientation in cubic (111) regard-
less of annealing temperature up to 300°C whereas films anneatéd at 400°C revealed hexagonal (101) orientations as
well. Some of Cu-doped ZnTe revealed x-ray diffraction (XRD) peaks related with Cu,Te(x=1.75~2), Grain growth
was observed from about 20 nm in as-deposited films to 50 nm after annealing at 400°C by scanning electron microsco-
py (SEM). Cu distribution in ZnTe films was not uniform according to Auger electron spectroscopy (AES) measure-
ments.
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XTC9| tooling factorg ZAs . A7] v]Age &4
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Changmin Ltd.) & o]&3tiet. whete] T2 Hd= X-
ray diffractometer (XRD, Phillips co.) & ¢]43}gc}. ¢
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Fig. 1. AES depth profile of ZnTe films; (a) as-deposited and
(b) annealed at 200°C for 3min(3.8 at.% Cu)
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Fig. 2. Resistivity variation of ZnTe films made by;(a)
coevaporation (b) double layer method
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Fig. 3. Absorption spectra of Cu-doped ZnTe by coevaporation

method ; (a) as-deposited and (b) annealed(8 at.% Cu)
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Fig. 4. Absorption spectra of annealed ZnTe by double layer
method ; (a) 3.8 at.% Cu and (b) 11.6 at.% Cu
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Fig. 5. X-ray diffraction patterns of undoped and Cu-doped ZnTe by coevaporation (anneal time was six min.); (a) undoped films
annealed at different temperatures, (b} as-deposited samples with varisus:Ca fevels, (o) samples with 4 at.% Cu after annealing, and

(d) samples with 8 at.% Cu after annealing.
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Fig. 6. X-ray diffraction patterns of Cu-doped ZnTe by double
layer method (11.6 at.% Cu). Samples annealed at various tem-
peratures.

Fig. 7. The topological view of undoped ZnTe thin films
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Fig. 8. The surface morphology of 11.6 at.% Cu-doped ZnTe
thin films by double layer method (x 30,000). Annealing time
was 6 min.
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Fig. 9. AES resulis on a 1 X 1m* section of a 11.6 at.% Cu~-doped
ZnTe films annealed at 200°C for 20min.
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