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Thin films were ohtained from the vacuum evaporation of GazSes, and were investigated for their
electric properties. The obtained results are: 1) The thin films consisted of hexagonal crystalline
GaSe, when GasSes was vacuum evaporated on the substrate kept at temperature zbove 200°C.
2) The crystal line GaSe had a layered structure, its C axis being perpendicular to the subsirate
plane. 8) For the crystalline growth, Frank-van der Merwe's mechanism was almost matched.
4) The films behaved as p type semiconductors and their acceptor levels were estimated to locate
at 0.41-0.44 eV above the valence band. 5) The resistivities of the films were decreased in
accordance with increase of the hole mobility, when the substrates had been kept at higher
temperature at the vacuum evaporation. 6) The fill factor was 0.32 for a pn GaSe junction cell
obtained by the vacuum evaporation.

GaeSes LT D zinchlende WTEBY A PS5 ¥ &

1. % F rEBENARIEI B B (Fig. 1 (a))e —75, GaSe i34

Ihartpeliph iy CdS wRF@aha [I-VI fds Gahs
D& 91 M-V BbaAEiEgii—RmcmshTs
 HI-VIJEC DT HBFER TR, Gale
i II-VI Eo—27, AFROEREEZ I LTY
1Y, EpEEEY 620nm wHh, N FEFre 7
20 eV Th - TRBEERE LTHEWEE LY
BLENETEE. ZORBWEERLI vE—HL—Va Y
ERATHE, bW B il ik o R A
EHb,

EFENY GaSe DABEM~OFAEERNE LTAE
BHROEEERILTETO S, SEETREERST
&% nfE GaSe BB ORI DNTiE~Tc, £Nidp
¥ GaSe fESRHD o OfEMT, HEGIK Se O —Hihs
BT tic L n b2 LEL L N, 22
TAPE T, p ¥ GaSe HHFEDEHEENL LTE
HFIC GasSes AL, HoMAIEOBET ST pn
BEOCHPEIC DNT BRI Lic @ THET S, BFHFD

Kb A AT RT one unit A8 Se-Ga-Ga-Se
BBEEN (Fig. 1 (b)), unit DA van der Waals
T ESTIN ST, RS XD ERNE & U
B EFESH#HS NS,

2, BEBMAE

1) GaSe EEEOER

SR - LCHIES 09.999% @ GasSes AT VR
F ey AT ANBZEEY 2% 1075 torr DT TR 860°C
TRy 16 min [HBIZIRES BT - foo BMEIRDA 7
4 FHS ARy EDE dom FICHRE L, BEERE
W, 4V rRE Ve E O R SRR
AN TAC &IT ko, 1B0°C (BRWET) »5
200°C D—-SEREIC R Ui, BRMAEERT LA
Bicfsal L,

e B BN T k- T

2y AT

— 10 —




EREDT - i

C-axis ——

Fig. 1 Structure of GasSes and GaSe.
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Yig. 2 X ray diffraction patterns of the films deposited on the substrate of various
temperature at the evaporation of GazSes.
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Fig. 3 Electron diffraction patterns of the
films deposited on the substrate of various
temperature at the evaporation of GasSes.
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Table 1 Interplaner spacings (d} of GaSe and
GasSes.
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Fig. 4 Lattice constants of the GaSe films
formed on the substrate of various tem
perature,

—_— 12—




BT - R

Fig. & Transmission electron microscopic
observation of the GaSe film formed on
the substrate of 280°C.
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Fig. 6 Temperature dependence of suriace
resistance of the GaSe films formed on the
substrate of 200°C—o—o—, 250°C
—a-—06--, and 240°C—A—A—.
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Table 2 Electric properties of thin filmg by the evaporation of GasSes.
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Fig. 7 Time profile of the photocurrent when the films formed on the substrate
at the following temperature, were illuminated by 500 W xenon lamp (67. 4mW

em™2). a) 150, b) 240, ¢) 250, d) 260°C
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Fig. 10 Out-put behavior of a sandwich cell of ITO/p-GaSe (250°C)/n-GaSe/In.
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