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Abstract

Copper-indium diselenide, CulnSe;, thin films have been fabricated by selenizing Cu/In
stacked layers with different sputtered Cu/(Cu+In) mole ratios at 450C for lhr on alumina
substrates. The selenium source was selenium vapor. Microstructure, crystallization, and
composition of the selenized CulnSe: films were examined by using scanning electron
microscope, X-ray diffraction, Auger electron spectroscopy, and secondary ion mass
spectrometry. Electrical resistivity and hall effects were also measured to investigate the
electrical properties. As the sputtered Cu/(Cu+In) mole ratio of In/Cu layer increased, the
amounts of void and CuSe phase in the selenized films increased but the composition of
CulnSe; phase was the same regardless of the sputtered mole ratio. Comparing the electrical
properties of CulnSe; thin film before and after the chemical etching, it was seen that the
electrical resistivity, carrier concentration, and carrier mobility of the selenized films were
affected by the amount of CuSe phase which seemed to increase primarily the hole
concentration of the selenized films.
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Fig. 1. X-ray diffraction patterns of the films
prepared by depositing In/Cu layers,
which were sequentially sputtered with
(a) In/Cu=72/28(M=0.28) and 60/40 (M=
0.40) mole ratio, on alumina substrates
and selenizing with selenium vapor at
4507C for lhr in a nitrogen atmosphere.
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Fig. 2. Sums of X-ray peak intensities for Culn
Se; and Cu.Se phases in the selenized
films as a function of sputtered mole
ratio.
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Fig. 3. A secondary ion mass spectrometry
depth compositional profiles for the
selenized film of Fig.3(a), using an

incident oxygen ion source.
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Scanning electron microscope photogra-
phs of the selenized films which had
the mole ratios of (a) 0.28 and (b) 0.40
before the selenization and were
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Fig. 5. Scanning electron microscope photogra-
phs of the selenized films after the
KCN chemical etching of Fig. 4. The
films had sputtered mole ratios of (a)
0.28 and (b) 0.40 before selenization.
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Fig. 6. Electrical resistivities of the selenized
films before(open circle) and after the
chemical etching(closed circle) as a

function of the sputtered mole ratio.
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Fig. 7. Hole concentration of the films before
(open circle) and after the chemical
'etching(closed circle) as a function of
the sputtered mole ratio.
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Fig. 8. Mobility of the films before(open circle)
and after the chemical etéhing(closed
circle) as a function of the sputtered
mole ratio.
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