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A Study on CdTe Thin Film by RF Power Change

Jung—-Cheul Park*
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150W& 825nmolAl F3kgo] 71%, 200W& 874nmollA 77%= SH=UCE o722 AJHO F=A7F 100WY W Al
He| FAVE gigteng EIkgo] A P & BT FAQ AHIAE ¢ 47 Y FEolth RF Power
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Abstract  This paper deposited CdTe thin films on ITO glass substrates using sputtering
equipment while changing RF power. As a result of measuring the thickness of the thin film,
1481A at 100W, 2985A at 150W, and 4684A at 200W. And the mobility was measured as 8.43
cm2/Vs for 100W, 7.91 cm2/Vs for 150W, and 6.57 cm2/Vs for 200W. It can be seen that the
thickness and mobility of the thin film are inversely proportional. As a result of confirming the
transmittance, the transmittance was 84% at 905nm for 100W, the transmittance was 71% at
825nm for 150W, and 77% at 874nm for 200W. At 100 W, the thickness of the thin film was
thin, so the transmittance was measured to be high. In other words, the correlation between
transmittance and thickness can be seen. As a result of measuring the FHWM and particle size
by changing the RF Power, 100W was calculated as 0.18, 150W was calculated as 0.19, and
200W was calculated as 0.73. The size of the particles was formed at 8.47A at 100W, 7.98A at
150W, and 8.7A, which is the largest at 200W. In conclusion, it was found that the FHWM and
particle size were inversely proportional.

Key Words : CdTe, ITO glass, FHWM, mobility, RF Power, transmittance, sputtering,

1. A= & AAZ otk 19709t = A A¢ 15 o|F,
HEL A= AT} Al2H]8-2 Eol7] ol whdt
HF A= EEet A7E AP et oF 309 B9
CdTe, CulnGaSe2 (CIGS) ¥ d& 73 BjF #A
(DSSOYE 719ko= gt ek Ao tigt A7t Fs
1 ot ES @ 1858 HYHA AT F
=4, A7He] 4o diste] A&Hos Atstal lrt

* Department of Electronic Engineering, Gachon University (jcpark@gachon.ac.kr)
Received July 31. 2023 Revised August 11, 2023 Accepted August 17, 2023

B¢ ofuA] HIPEHS HAoAA] AR gt
7F grget ghdolct, e HEe 19509 25
B tjRE9] Aol Adshs & gd HieA A=
l AFESH 3™ =itk 2E5d PV(Photo
Voltage) A1749] <F 85%= 244 & o244 Si ©




—
(00]
(0 0]
rok
Hl
o)l
H
>
P
ojm
=
~
>
J&"
Hn

X HM168 Mz

[1]. 1980dHo] A7] =g 4o & CdTeE ol&st
of B AR Ae3te A4FHel A, 20008714
u]=o] AR A4k 2RRIolA <F 11%9] BE 8&
= 7H oF 1.0m29] B MR HfdS PAF sp3ict
2] 283 AAFC R AR Al AFA
Lo ZAoA= oF 15-16%] HIAFTEZ AT
t}H3,4]. CdTe WA= w2 KL, W2
A7 gt Az 59 FHS 7
of ahdl iAol o] A EAE 7HEIL Stk
=2 TFAEE 1.5eVe] 4o ]°§ °1H A e
(energy bandgap)< EFHA|S] A 3
= 1 o] Hgto] e ALt § o:% ]‘451 At
19809t SHHRE A AAFCw @2 ALIFH
Aol CdTe BIFARE el tow AHE, o
Eﬂﬂoﬂ/ﬂ HYHA9 5& F7HE 7155159H5,6,71.
WIACE EHOWV]E Aok BN 583 FFE
T W 71 deke] H E4olw 18y Y
739 7 =t HPEEAo] B2 IS w=rh
At ow CdTe Hate] A2 Hhfo g Axgo]
W, 239 Tdg, AvE Py, dedEd, 245
Y 5ol tH8l. & =FolA= CdTe HFHAE
M.D.S.(multiplex deposition sputter system)Z
o]g3sto] ITO (Indum Thin Oxide) ¥ 7|l
CdTeE F2&koto] A&sHIrH9.10]. A2 CdTe
92 UV-Vis spectrophotometers 3 LEI&
S =Asn XRD(X-ray  Diffraction
Spectroscopy)E °]&3sle] AATLZRE TESIAL
SEMC = Hh} gAZ Z4sto] E4S BAsIeith
AEH0g A AL st} gt

W

)

2. A%

B =82 M.D.S.(Multiplex Deposition Sputter
System) AHIE ARE3}YIL borosilicate AEL]
Corning Pyrex 7740 58 9o ITOE 250nm &%
¥ 7|@o g ARgSIITt ITO 2] 9o dinch CdTe
BAEE 99.65%) ol&sto] FA5Igit:. MD.S.
Auloje Zalzu}l vk 9 ghako] EX4 SRS 05
Mass Flow Controllerg ©]-€sto] 02, Ar, N2 &
o] 7tA f9ds A, 33 XY F U FE 20

I:IQ.

i

A E A%t SlE7E &5 Rl A= itk 7]
TogE ITO /& ARSI 2x2cm F7|&
2 & 4383 DI Water(Zes SFPE AlF
T N2 gas gunO & AX AAFAT Ax & 7|82
chuckell HAXE sta, AHE ventst] open F
chuck ZAAHEH AAH)ol| chucke A2 & =F
2] ¥} Roughing valveE €o] 1x10-2[Torr] ©]
SRl ARXE AEHE wrSolEt};, AAZo| golEy
BE HIEO] rpmE 27,0007H4] &2&c) R I
9] 2EEo] E01ed FHEE do] 1T FHE
e, AFE7F 1x10-6 Torr7t HH 3HYHES
o7 Attt MFCE ©l831A] Ar 7FAE 20scem
oz ZEFd THYEE 7.5x10-3[Torr] 2 HE
t}. chuck 10 rpm9 £E=2 3AS A|ASEH. RF
Powerg QI7Fsto] E2t2uEE A4 A1 3 B
=2 E¢E AA ¢ EZgzm HIE Y6
pre-sputtering AP} o] HHE Ho]
sputtering= stal, F2o] ¥& =H RF Power
off & GXF XPsct. EAY7} 2 & 7wk
ZE A= 124, 1714 5‘3% 463311 UV-Vis
Spectrophotometers 3
Alpha-step(§54] ¥ 94 3747)

AL FRlsta, SEME &3l @A &7t XRD
£ B9l 2o 24 25 SRISH:

N

o

=
85191 ITO /2] 718fo] CdTe

M.D.S. HlE ©]
ghako Zasiglt). 22 270 2L RF Powers 7}
Z+ 100, 150, 200W2 HIE FAI 7| H2E= 2
7C, S AR 208, EAF L&+ 200T, EAE
AZR 452 0= 519 %3 Fa. S8 24e El
of vl



E 1. RF Powero] E CdTe 2t &=k =71
Table 1. Condition of CdTe thin film deposition
with RF Power variation.

Sputtering Paramete Value
RF Power 100 / 150 / 200 W
Ar Gas flow rate 20 sccm
Working Pressure 7.5x107° Torr
Substrate Temperature 271
Sputtering Time 20 min
Annealing Temperature 200T
Annealing Time 45 min
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Table 2. Bulk concentration, resistivity, mobility,
thickness according to RF power variation.

RF | Buk | Resistivity | Mobility | Thickness
Power| Con. 5 )

[W] [CmS] [Qcm] [cm /VS] [%]

100 | 1.33E20| 0.00557 8.43 1481

150 |562E19| 00112 791 2985

200 |456E19| 0.0208 657 4684
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Fig. 1.

Transmittance according to RF power
variation.
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Fig. 2. Energy bandgap according to RF power
variation.
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Fig. 3. XRD according to RF power variation.
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Fig. 4. FWHM and grain size according to RF
power variation.
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Fig. 5. SEM according to RF power variation.
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