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Abstract Ag-In-S thin films that were prepared from Ag/ln ratio of 0.67-1.5 as starting materials by a

single-source thermal evaporation method were annealed in H,S atmosphere from 250 to 500 °C for 60 min. after

the evaporation. The films that were prepared from Ag/In ratio of 1.0 as starting material were obtained

chalcopyrite AgIn$S; crystal after the annealing at 400 °C. The grain size of the chalcopyrite AglnS, crystal in the

films annealed at 400 °C are approximately 4 um. The composition ratios of Ag, In and S atoms become close to

the ratio of the starting materials with increasing the annealing temperature.
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Fig. 4. XRD patterns of the as-deposited Ag-In-8 films
deposited at the different Ag/in ratios.

FEBBISEMYZ L D illE 21T, ORIERE B
[\Dﬂx U)u-wr{ﬂﬁ '“’37‘:.,9

3 BRRUSBE

3.1 X#&EF

Fig. 4 {3, Ag/ln le A Z b S INRBRH £ T
AT St & & D as-depo B XRD ¥ — 1 Th D
WG, 38°fTIRIC Ag #idh. 27°. 33°, 43°fTiER
£z AglngSs FEdMICEE LB E— 2 AEEl SR
7o, AgfEph OB — 7 23 | 5E fﬂﬂ gL TR
BB R F— o L0 — Rl KB RREL
THER LD EnREEEHSZ LGNS, SHOHS
TlE, Ag, In, SO TR LGERLOMK N Ag B
4:&#&4-]‘%@ F0) Ag —-ﬁm 5% IHEREL T
Wiz In, S S HEERFOMT L F— T L0 EEES
L T AginsSg F‘naLﬁ’Jt&: Abﬁ’té’)o ;Eﬁ_\
Agetich, A bof 58 A4 MU —OET Ag RO
— 7 A6t < HAL, In-rich OJFEIL AglnsSe fEHHH(DE —
&%ﬁ<ﬁﬂt®m IO Ag k In GBIZE Y FEE
RicEEZTEREELLELETHD
Tl = kiﬁ‘b‘Ag/ln BRI koo TR fEE S5
ERRPEE R AT A D & 7&%‘/ Ao T,

Fig. 5 12, Ag/ln EL & {0 & W7 g Es & Fluv T
EBA LI EEOD Ag-In-SiER & H.S H400CTT =—
VLT GDXRD A Z— 0 ThDh, HS T =—
D e 0TRE 26.6°, 43.5°, 44.6°, 51.8°fF T (2 ¢-AIS
TE AR TR RS A 112, 2200 204, 312 [ — 0 0]
L, OIS T = Lo TN ISR

LEZ LR,

_— 9 _—
as-depo O:ag O: AplngS,
™~
E 2
=3 o
] g RE | JCPDS
1 ]
O 0 c-AglnS,
: 1(7\ 1 ;]\ O
5 | et e 8
o Lo L |
e
£ N 11/9
7]
= : ‘
N sl 1 P :
£ : L - +_L . : 10/10
Y U
% l Ao ¥ 9/11
-, LA ‘ 812

‘ 20 30 40 50 60 70 80 I
Diffraction angle 2 0 (deg.)

Fig. 5. XRD patterns of the Ag-In-S films deposited at
the different Ag/In ratios annealed at 400 °C.
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