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Dependence of Composition on
Chalcopyrite Semiconductor AgGaSe, Thin Film

Hitoshi Matsuo, Kenji Yoshino, Tetsuo Ikari

Abstract
AgGaSe, thin film was deposited on glass substrates by vacuum evaporation method. The
starting material was mixed Ag,Se and Ga,Se; powders. Ag/Ga ratios were 1.5, 1.2, 1.0, 0.8, 0.7
and 0.4. The samples were annealed from 100 to 600 "C for 10 min. After these processes,
single phase AgGaSe, thin films could be obtained except Ag/Ga ratio of 0.4 at annealing
temperature of 600 °C. Ag-rich samples had large grain. On the other hand, Ga-rich samples

had small grain. Furthermore, Ga-rich and Ag-rich samples indicated p-type and n-type because

of Ag vacancy and Se vacancy, respectively.
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Fig. 2 X-ray diffraction pattems of AgGaSe, thin
film grown by evaporation method.
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Fig. 2 X-ray diffraction patterns of various Ag/Ga
ratios at annealing temperature of 600 °C.
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Fig. 3 Relationship between Ag/Ga composition and lattice
constants at annealing temperature of 600 °C.
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Fig. 4 Surface morphology and cross sections in the Ag/Ga ratio of 0.7 (a, b) and 1.5 (c, d).



AN, T A b EIFERAgGaSe, DMK 141

’Céis'ezfgias[s' o
C 10 min
450 [ ]
= a0l
‘g [ @ e
2
& 350 [ ¢ @
k=
= i
G 00 e
250 [ L4 ]
200 o L ;

0.4 0.6 0.8 1.0 1.2 14 1.6
Ag/Ga Ratio

Fig. 5 Relationship between grain sizes and Ag/Ga
ratio on AgGaSe;, thin films.
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films in various compositions at annealing
temperature of 600 °C
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Fig. 9 Relationship between EPMA results and Ag/Ga
ratio on AgGaSe, thin films at annealing
temperature of 600 °C.
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