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Fabrication and Characterization of CulnSe, Thin Films from In,Se; and Cu,Se Precursors
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Abstract CulnSe, this films as a light absorber layer were fabricated by vacuum evaporation using In,
Se; and Cu,Se precursors and their properties were analyzed. Indium selenide films of 0.5um thickness
were first deposited by vacuum evaporation of In.Se; on a Corning 7059 glass substrate. The films de-
posited at suscepor temperature of 400°C showed a flat surface morphology with densely packed grain
structure. CulnSe, films directly formed by evaporating Cu.Se on the predeposited In.Se. films also
showed a very flat surface when the susceptor temperature was 700°C. Cu,Se, a second phase in the
CulnSe; film, was removed by evaporating additional In,Se; on the CulnSe; film at 700°C. The grain size
of 1.2ym thick CulnSe, film was about 2um and the film had a (112) preferred orientation. As the amount
of deposited In.Se; increased, the electrical resistivity of CulnSe; films increased because of the decrease
of hole concentration, But the optical band gap was almost constant at the value of 1.04eV. The CulnSe,
film grown on a Mo/glass substrate had a similar smooth microstructure compared to that on a glass
substrate. A solar cell with ZnO/CdS/CulnSe,/Mo structure may be realized based on the above CulnSe,
films.
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Fig. 1. Schematic diagram of the vacuum evaporator :
(1) boat, (2) substrate holder, {3) halogen lamp heater,
(4) rotator, (5) thickness sensor, (6) view port, (7), (8}, (9)
thermocouple, (1) chamber bleed valve, (1) input gas
valve.
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Fig. 2. Fabrication sequences of CulnSe, thin films.
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Fig. 3. SEM surface and cross sectional morphologies of In.Se; films grown on glasses at the susceptor temperature
of (AXB} 250°C, (CXD) 350°C, (EXF) 400°C and (GIH) 450C.
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Fig. 4. XRD patterns of In.Se; films deposited on glass
at various susceptor temperatures and annealed for
30min at each susceptor temperature.
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Fig. 5. SEM surface morphologies of CulnSe; thin films grown on In.Se; films by the sequential evaporation of Cu,Se
and In.Se; at the susceptor temperature of (A) 600°C, (B) 650, (C) 680°C, (D) 700°C and (E) 730°C.
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Fig. 6. XRD patterns of CulnSe, thin flims with various
susceptor temperatures.
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Fig. 7. (112)/(204) peak ratio from XRD patterns of
CulnSe; thin films with various susceptor temperatures.
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Fig. 8. XRD patterns of CulnSe, thin films grown on In
,Se; films by the sequential evaporation of Cu,Se and In
:Se; at 700°C varying the additional In.Se; thickness.
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Fig. 9. Resistivity and hole concentration of CulnSe,
thin films grown on In,Se; films by the sequential evap-
oration of Cu.Se and In,Se, at 700°C varying the
additional In.Se; thickness.
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Fig. 10. Optical bandgaps of CulnSe: thin films grown
on In,Se; films by the sequential evaporation of Cu.Se
and In,Se, at 700°C varying the additional In,Se; thick-
ness.
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Fig. 11. SEM surface and cross sectional morphologies of CulnSe. thin films grown at 700°C on a glass (A, B) and a

Mo glass(C, D)
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