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Abstractl CulnSe: single crystal thin film was deposited on thoroughly etched semi-insulating GaAs(100) substrate by the hot

wall epitaxy (HWE) system. After the as-grown CulnSe; single crystal thin fiims was annealed in Cu-, Se-, and

In-atmospheres, the origin of point defects of CulnSe; single crystal thin films has been investigated by the

photoluminescence(PL) at 10 K.

The native defects of Vecu, Vse, Cui, and Sei obtained by PL measurements

were classified as a donors or acceptors type. And we concluded that the heat-treatment in the Cu-atmosphere

converted CulnSe; single crystal thin films to an optical n-type. Also, we confirmed that In in _CulnS'edGaAs did

not form the native defects because In in CuinSe. single crystal thin fiims existed in the form of stable bonds.

Key words : CulnSe; single chtaI thin film, optimum growth conduction, native defects,

photoluminescence, heat-treatment
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CulnSe;= | -lI-VI, & S&E HTHZA &20A
OILiXI T2tA0l 1.01ev & XNE 20I8 BT HOIHAM EX
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L(cathodoluminescent) A Xt[4], ZEeE Xl
{photoelectochemical cell)[5]. 122/ I. R detector[6]
S0 8840 I YN FHEHD A= SJHOICH
Bridgman — Stockbarger technique(7), zone levelling[8]
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& CulnSe, UZEEE 0|88t HWE YHOZ ptEAY
GaAs (100) 20l CulnSe, SZ & HUsS
ZEH L2 FLHY exciton emission AHE
H Xd 25 3#(double crystal X-ray rocking curve,
DCRC) & EHEX (FWHM)E =F5i0 2020 Van
der Pauw HHHE2R Hall S48 SHEI0H UL &%
(carrier density)2t OIE T {mobility)} 2% AELE &7
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2.1, CulnSe2 TalE Hoto BXal =

HFE CulnSe; &EE HYS Cu, Ingt Se I 29I
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840l F2 2 & XAE 610 EHel =222 FULL

Table 1. Annealing condition.

Sample Annealing Condition

CulnSe; Cu 0.0015g (1130 T , 1hr)
: Cu Cu vapour Pressure : 107 Torr

ulnSe; in 0.0015g (870 C, 30 min)
: o n in vapour : 107 Torr
uinSex Se, 0.0015g (480T, 1 hr)
: Se Se vapour : 107° Torr
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OlLt B0l ZHE MK AXAOE RREH SS5D!
HE0 SSHUXY RHHUXSE RE=C

hv = E, — Efr (1)
0JI4  EF™%= free excitonel 2BOILIXIOIC
A (1)22E 10K M, E,E 1.1847 evZ &t0f P&t

binding energys 22 EI*=56.3 meVEA Telllt

Kasperdt reflectivity2RH S8 exciton2 ZEUHUX

65.5 meVet HS & XL 1098.7 nm(1.1284 V)2
FeF B2l free exciton emission! E0 J12156H=
Aoz M2AHECH 1100.0 nm(1.1247 eV)2t 11045
nm(1.1225 eV)9 S22l= bound exciton emission A
EZC2 O{AHEC. Bound excitonOl Al THIEE O
#&SlE= photon? MU XiE
hv = E, — Ef™® — EB (2)

OICt. O{2Id EBE bound excitonS Z&H0jiLAXIOICH
olef8t Al2I2l 1100.0 nm(1.1247 eV)e ER2l=E &4
donor-bound exciton® Vs 0 Ji2ldtE (D°X)el A2
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8o %ﬁ&; 0.22
meVE 2 4 AJACH I8 10H 2t E SAEH 20l=
1104.5 nm(1.1225 eV)ER2lE Ve Ol o&
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Fig. 1. Photoluminescence spectra at 10K of CuinSe:
single crystal thin film.
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