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Growth and temperature dependence of energy band gap for CuGaSe. Single Crystal
Thin Film by Hot Wall Epitaxy

sangyoul Lee, Kwangjoon Hong

Department of Physics, Chosun University, Kwangju 501-759,Korea(kjhong@chosun.ac.kr)

Abstract A stoichiometric mixture of evaporating materials for CuGaSe; single crystal thin films was prepared
from horizontal electric furnace. Using extrapolation method of X-ray diffraction patterns for the polycrystal
CuGaSe,, it was found tetragonal structure whose lattice constant a, and co were 5.615 A and 11.025 A,
respectively. To obtain the single crystal thin films, CuGaSe, mixed crystal was deposited on thoroughly etched
semi-insulating GaAs(100) substrate by the hot wall epitaxy (HWE) system. The source and substrate temperatures
were 610°C and 4507, respectively. The crystalline structure of the single crystal thin films was investigated by
the photoluminescence and double crystal X-ray diffraction (DCXD). The carrier density and mobility of CuGaSe;
single crystal thin films measured with Hall effect by van der Pauw method are 4.87x10' cm™ and 129 cm?/Vs at
293 K, respectively. The temperature dependence of the energy band gap of the CuGaSe, obtained from the
absorption spectra was well described by the Varshni's relation, Eg(T) = 1.7998 eV - (8.7489 x 107* eV/K)T?/(T +
335 K).
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1. N 2 CuGaSe: CIZESl SUS AS5¥D 9oL
GaAs(100) JIB I SWHE HWE BX =01 &2 WS
CuGaSer= | —lI-VI,5 SHEE UESHEA S04 o 38 10° tor2 HIIAY & SR 258 610
WX @ 2+201 1.68 ev'™ol RFH&MOI PHZRIO0I0A T, JIES 258 450 TZ 801 0.5 m/hr 4BKER
ENQ®XP® LED(Light Emitting Diode)!!, @A X! S3otAct
ZEC AXEY 28 AxPs0H 2840 J0ED
AN P FI HFD L §ATI WY ¥ED 3. &8 24 % 1¥
UCH
2 ¢gF0AE 848 CuGaSe, CIE TG SHRAAL2Z ol 3.3.1 CuGaSe; ._%’59 gtatol &S é.HA'E%
Of HWE SIS OI510 HHESA GaAs (100)21E S0l CuGaSe, £H2E %9 20 M== 8+ LHE
CuGaSe; CIEEN o2 HAFARSH, 2E0 2A=dt= 8E 203 KOIA 10 KILXI &BBHA Ha' 10 22X &
L84 AMEYE BF5I0 vashnish WHAS OHEG= B+ AMEHOE SH ZAZY HUX ()0 HSSHs
MK HEMS 25 OELS AHASIAUH 284 A2 () B 752 (chv) ~ (hv— E,) 2 2
226 MUK A2 TEIYCL 12 2= CuGaSe; =
2. 4 & H oroto] 4 RM0 28t direct band gapsl 2% 9
E42 UIEHHRD ULt Direct band gap? 2k 94
2.1. HWEOI /8 CuGaSe, SHZE 8ot M € Varshni 48
CuGaSe, ¥ HAULFE XNZZ£KYY hot wall &I Eg(T) - E,(0)- TQ-EZB (1)
29 JBOZ PHE HWE LB ASSIAC HII2:
23 0.4 mm ARG 2T 35 mm 4B 20} E =2 aSthd A0 WIIA. E0)= 0 KIKE O

3 SO 2B S0 MBHAC. ZLRES g8 8.7489%10° eVIK. = 335 KOIC

_97_



2 e - [ >
—
=
B 1
=
-—
—
—
_—
PeRAE LN At g
EE RREEE

OPTICAI. DENSITY (Arb. units)
I
2

o
=3

S0 6% 60 M0 M0 THO T MM
WAVELENGTH (am)

Fig. 1. Op{ical absorption spectra according to
temperature variation of CuGaSe; single crystal

thin films
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Fig. 2. Temperature dependence of energy gap in
CuGasSe; single crystal thin film. (the solid
line represents the Varshni equation.)
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CuGaSe, HHa & 2ot HWE SHESE AFAIRULC. X-
d 3E =5F 2 Lauved BlE FHZE 2H CuGaSe:
gate (110)HCE SFE Y wag & &= U™
Ct. CuGaSe, S&EE =9 #E LF X2 I 2
Sl 410 C, BYRS 22I1 680 C LMY, O/ PL
ABERZ O exciton emission ABMEHO| JtE HotH L
Etxt, 013 ZA X QREIH(DCRC)Y X Z{FWHM)
22 127 arcsecE IR ZYUCH

Direct band gap2 8% S EZ42 Varshni &2l

2
E(T) = B0~ 75 )

2 B OHESD UL KWIIA, E(0)= 0 KUIA2 ol
Xi a. a® BE ASO0IH, E0)= 1.7998 eVOID a=
8.7489x107* eV/K, B= 335 KOILCH.
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