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Abstract A stoichiometric mixture of evaporating materids for AgGaS, single crystal thin films was prepared from
horizontal electric furnace. To obtain the single crystal thin films, AgGaS, mixed crysta was deposited on thoroughly
etched semi-insulating GaAs(100) substrate by the hot wall epitaxy (HWE) system. The source and substrate temperatures
were 590°C and 440°C, respectively. The temperature dependence of the energy band gap of the AgGaS, obtained from the
absorption spectra was well described by the Varshni’s relation, Ei(T) = 2.7284eV - (8.695x10* eV/K)T/(T + 332K).
After the as-grown AgGaS, single crystal thin films was annedled in Ag-, S, and Ga-atmospheres, the origin of point
defects of AgGaS, single crysta thin films has been investigated by the photoluminescence (PL) a 10K. The native
defects of V,, Vs, Ag,, and S, obtained by PL measurements were classified as a donors or acceptors type. And we
concluded that the heat-treatment in the Ag-atmosphere converted AgGaS, single crysta thin films to an optica n-type.
Also, we confirmed that Ga in AgGaS,/GaAs crystal thin films did not form the native defects because Ga in AgGaS,
single crystal thin films existed in the form of stable bonds.
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Fig. 1. Horizontal electric furnace for synthesizing AgGaS,
polycrystal.
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Fig. 2. Schematic diagram of the hot wall epitaxy system.

@44 AL o]FdA XA 3% (double
crystal X-ray diffraction, DCXD)&X|2 =433t} T
3k X-ray 32 A (Rigaku-Denki, D3F)°ll Laue 71
gE P28l Laue WiH RRAPH(AE] 3cm)SE Laue
ARIE #YG3IGiT) o] wf XA CuKogl 3 1542 A
< ARESISITE. AgGas, @A Ele] = a-step
profilometer(Tencor, a-step 200)>.2 431

wjtel

24. Hal =3

Hal &35 A3 98 A28 & 48 24
star Aol {17k A7)0l AR 2KGE] A e
L Al 2= 203KolA 30K7HA] WHBIAFHA
Van der PawiPE o s Hall E32 24319

2.5. =344 (Photoluminescence) =7

A4E AgGaS, A4 9HEES cryostat WOl =
cold fingerell 4, X¥oz wj7|8}al HeCd Laser
(Nippon, 325nm, 50 mW)E Aol A8t g
Ho "=z F<43le] choppingdlal monochromator®
43195 lock-in-amplifier= 533k X-Y recorder
2 7123199, olul cryogenic helium refrigerator(AP,
CSA-202B)Z cryostat (AP, DE-2025)¢] &2 A8
A Ao ® WA S48k

Table 1
Annedling condition
Sample Annealing condition
AgGaS, : Ag Ag 0.0015 g (960°C, 1 hr)
Ag vapour Pressure : 10°° Torr
AgGsS, : Ga Ga0.0015 g (1015°C, 30 min)
Gavapour : 10°° Torr
AgGaS, : S S, 0.0015 g (380°C, 1 hr)

Svapour : 107° Torr
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Fig. 3. X-ray diffraction patterns of AgGaS, polycrystal.
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Fig. 4. PL spectra at 10K according to the substrate tempera-
ture variation of AgGaS, single crystd thin film.
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Fig. 5. Double crystal X-ray rocking curve of AgGaS, single
crystd thin film.
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Table 2
EDS data of AgGaS, polycrystal and single crystal thin film

Element Polycrystal Single crystal thin film
Starting (%) Growth (%) Starting (%) Growth (%)

Ag 18.896 19.121 19.121 190.084
Ga 34.144 34.243 34.243 34.256
S 46.960 46.636 46.636 46.660
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Fig. 7. Temperature dependence of mohility for AgGaS, single
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Fig. 9. Optical absorption spectra according to temperature
variation of AgGaS, single crystd thin film.
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Table 3
Peaks of optica absorption spectra according to temperature
variation of AgGaS, single crystal thin film

Temp. (K) Wavelength (nm) Energy (eV)
293 4750 26101
250 4705 26350
200 465.6 26630
150 461.3 26878
100 4578 2.7083
77 456.5 27158
50 455.3 27227
30 4548 2.7262
10 4544 27282
2.80
i E (0)=2.7284eV
- a =8695x10" eV/K
I B =332K
= -
9 i
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Fig. 10. Temperature dependence of energy gap in AgGaS, sn-
gle crystd thin film (The solid line represents the fit to the
Varshni equation).
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Fig. 11. Photoluminescence spectra of as-grown AgGaS, single
cryga thin film at 10K.
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Fig. 12. Photoluminescence spectrum a 10K of undoped
AgGaS, single crystal thin film annedled in Ag vapour.
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Fig. 13. Photoluminescence spectrum a 10K of undoped
AgGaS, sngle crygta thin film annealed in S vapour.
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Fig. 14. Photoluminescence spectrum a 10K of undoped
AgGaS, single crystal thin film annealed in Ga vapour.
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