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Abstract: In this paper, CulnSe; thin film was prepared by use of the co-evaporation method with the

variation of the substrate temperature in the range of 100C to 400C. The film was annealed at 300C for

an hour in a vacuum chamber at 3x10-4 Pa. After annealing, the thin film prepared at the substrate

temperatures of 100C and 200C was observed. The XRD (x-ray diffraction) pattern of sample prepared at

100C showed the single phase formation of CulnSe;. However, at 200C, there was no apparent difference

in the XRD pattern except a variation in the intensity of the peak. As the annealing treatment of substrate

improved the crystal structure of the film, it affected to the increase of an electron mobility, resulted in an

increase in conductivity and a decrease in resistance. As a results, when the substrate temperature was at
200C and 300C, the sheet resistance was 1534 Q,0O7and 1554 Q O, respectively, and the resistivity

was 1.76x10-6 Q-cm and 1.7210-6 Q-cm, respectivel

y.

From the absorption spectrum measurements, there

was no variation between the before and after annealing conductions. And it means that the annealing step

does not affect the thickness of the thin film.

Keywords: CulnSe; thin film, Co-evaporation method, Substrate temperature, Sheet resistance.

=

==

1. M
4
FA CulnSe,
et AF7E SUE] ARE A
Hﬂk FAZ7E 1x10° em ' o]
EARA oA wW=7o] 1.04 eVE
oz uf§ <t}

el Holx il °’E¥ 131“i

Q.

°]-8

19743 Shay 2}
spol ol U €Y
shute ) oA o
[1]. CulnSe:
A" Ho|d o
O_Q_]:HH7}_ L’]'\jl_
o &3 dd
CdSEH9] o]F

o

Wagner?} CulnSe; @274
A A 2ol Al F3F o] F

3}
)
35

e u)

a. Corresponding Author; jepark@kyungwon.ac.kr

w2 9y A7 xa gt [2]. CulnSe; #HHo] A
zUY F AAR 58&& dv TAWRHOoEE
sputtering, screen  printing, electrodeposition,

close-spaced vapor transport, two-stage process,

sol %

Hel

three—stage

three-stage process
10% o]de 1a&s

process, co—evaporation,

co-evaporation,
[2-8]. =

3
two-stage

=

ol & W2
process ©]t}. Two- stage process+= sputtering W
o2 Cu¢t Ing S3#3 F gas-phase selenization
S AAHA CulnSe; HHS A= WHo=z A%
%2 71F (pore)@ ol ¥stslgtEo] FA

o

9lth. Three-stage process*i-&

=]
ar
[

s

O_u

In



AN AN 783 =5, A248 A23 pp. 162-165, 2011F 29

ez
2

)
tlo

£
o
ol
ox
)
rir
ok
e
o

ro
v
S

oo =

f 4 9

o
o
offl
>,
rﬁ
O
olN
3
o
=
o
<
Q)
ko)
o)
=
jobl
=
S
2

poln & of U T

o _E %
o T
o

=
ok
oE
o
fru
N
r£‘
o
fr1 T
il

N
=

24
X
o

o

3R

K

3
Iz

alu}k
b B |

TUREE

.

S FANESTTHOR CIS (CulnSe)
st4th Cu, In, Se A|7HA] &Ege

FAEA FE S gl v sg.on, 37)
Zo| BT g ME Ax g}, ubaks ul

.Q.CZ

QU

2

|4 Cu, Ine AFA ], See=
s R i A= Se«] 7HE A 2
CT7HA 3%, 8L
16O°C77}X] 20+

S

. %)

o

U Cu SHHESY A7FE 90 AR =43
E AFE 51 AR z4slo] qtuts
o A&k 7132 ITO (indium
00 nm ZHH FHEAEY FH=EH of
229 AH7IE o]l &3t
Azx7IA 207 B
CAZE AES EA-E A
E4& ﬂﬂé‘m ahate] 3x10 * Pagl zFol
P EAeE stk AlzE AlE 9
g5 S dolry] 93 X-ray
power: 40KV, 20 mA,

=

g
j=)
]
.
[oR
e
N
-

Wt AYERY o

diffractometer (target:,Cu Ka,

20:10°~90°) & AH&stth HMS-300E ol&3te &
Avs FA4s%em Ade gus ﬂ%ﬂﬂ%ﬂ
SEM<  ©]-83}3 £ FAsE L7I9EA

UV-visible spectrophotometers ©]-& 0}0:1 718k
Weow Be YA SR olu
9= 250~1000 nm=E 3FA T}

Z]
)

Bl =]

=

=
94 5 163
B = CGilnSey
200 1 IS
815]”, an o
8 5 G
>
o A0
c
£ aw}
=LA ¥
L L L 1 I T
b
= GinSe,
0mf
I3
S 1ot .
> o
o 1200
c
L ol
£ (116)
"JCJ 1
4000}
0 L L ! I T {
10 2 EY 0 EY 0 n EY @
Xdeg

Fig. 1. XRD patterns of before and after annealing
treatment of CIS films deposited at 100C.
annealing; (b) after annealing.
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Fig. 2. XRD patterns of CIS films deposited at 200C.

(a) before annealing; (b) after annealing.
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Fig. 3. SEM photographs of before and after annealing
treatment. (a, a’ 100C, b, b 200C, ¢, ¢’ 300C, d, d 40
0C) (before annealing: a, b, ¢, d, after annealing: a’,
b’, ¢, d).
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Fig. 4. Absorbency spectra of before and after annealing
treatment of CIS films. (a) 100C (b) 300TC.
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Table 1. The electrical properties of before and after
annealing treatment of CIS film.

Substrate temperature| 100C 200°C 300°C 400°C
Before
2.01 2.23 2.48 3.27
Hall annealing
coefficient
| Aft
(em/c) ol 913 | 246 | 239 | 359
annealing
Before | o a1 | 80824 | 954 | 2005
Sheet annealing ' ’ ’ ’
resister
Af
(Q/D T ysee | 153 | 154 | 2131
annealing
Bef , ,
ST 1991x107|103%107* | 105%10°4 178107

Resistivity | annealing
(Q-em) | Aft

T 1.87x10 91.76%10 91.72x10 %1.89x10
annealing
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