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The electrical properties of a-GeS, single crystals are experimentally investigated by the dc
woltage-current characteristics (V-1 curves), the temperature dependence of the electrical conduc-
tivity (o~T curves), the thermally stimulated depolarization current (TSD current) and the spectra
distribution of photo-current (I,~hv curves).

The temperature dependence of the optical band gap (E,;) of GeS, crystals is expressed as
E,,=3.78—1.05X107%T [eV]. The band gap of the electrical properties is 3.6 [eV).

The impurity levels of GeS, single crystals are measured 0,5 [eV] by TSD current and I,
~hv curves, 0.8[eV] by TSD current, I, -hv curves and ¢-T curves, and 1.1 [(eV] by J,~hv curves.

The movable carriers of GeS, single crystals are positive holes shown p-type conduction,
because the polarization effect of the photo-current. They are excited from band to band transition
by photo-irradiation of short wave length light and from the impurity levels by photo-irradiation of
long wave length light.

Photo-doping effects are first observed for crystalline state materials as Ag-GeS, single crystal
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system.
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Fig. 1. phase diagram of Ge-S system.®
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Table 1, The crystallographycal classification of GeS,.
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Fig. 7, Relation of Exponential rise of the thermally
stimulated depolarization current against 1/T
and thermal cleaning characteristics of TSD
current for peak separation.



220 GeS, Bk ORI

2.

glior (Sample B) -

o V=100V

= 5

N\E

= Es= 050eV
2t (Sample A)

V.=20V

1’04 N

20 25 30

1000/ T K
Fig. 8, Relation curves of the equation (14’). Their
slope expesses energy of the trap level.
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Fig. 9, The spectra distribution of photo-current at
room temperature in GeS; single crystal. “.”
marks show photo-current of positive potential
on the irradiation surface. “0” marks show I,
of negative potential. “1” marks indicate
irregular point of photo-response excited from
impurity levels of 0,5eV, 0.8eV and 1. leV.
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Fig. 10, Photo-doping phenomena of GeS; thin films.
and GeS, single crystal. Irradiation light is-
white light (W), blue light (B), ultraviolet:
light (UV) and red lght (R).
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