Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 21, No. 7, p. 620, July 2008.

Ef AT X CdS =etel M =

-

FJ.'-
rok

=20l o
AT

.I

E
[

A Study on the Electrical and Optical Properties of CdS Thin Films
Deposited with Different Conditions for Solar Cell Applications

o|xH &
(Jae-Hyeong Lee'?)

Abstract

Cadmium sulphide (CdS) thin film, which is used as a window layer of heterojunction solar cell, on
the glass substrate was deposited by vacuum evaporation. Effects of deposition conditions such as the
source and substrate temperature on electrical and optical properties of CdS films was investigated. As
the source temperature was increased, the deposition rate of CdS films was increased. In addition, the
optical transmittance and the electrical resistivity of CdS films were decreased as the source
temperature was increased. This results were attributed to the increase of excess Cd amount in the
film. The crystal structure of CdS films exhibited the hexagonal phase with preferential orientation of
the (002) plane. As the substrate temperature was increased, the crystal structure of CdS films was
improved and the resistivity of the films was increased due to the decrease of excess Cd in film.
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FAE B¢ FAUNEY A7t 23, F kA9
ART 2 @RFATY Aol Fo} w2 WHF
g "HEAA AZFo] sHsdh5]l olEF# CdS
}uto  gpray pyrolysis[6], 4 (vacuum
evporation)[7], CBD(Chemical Bath Deposition)®
[8] Tl 28] A=z¥}. Spray pyrolysis H-& uhet
AZA] pin holed] A4 W&ol °]& glol7] A
FAZL 5 mBE7}t Hol FFo2 AMgHE o
Azde FHgsitt =3 CBDHY A% A3
AXE F2 A8 &9 AR AFo] 7bsstdt HH
Aol wtet FFo] oEgH, FAFTAHNERE g

=i}
=

JH. mlo

Jn‘.

Az=

L

L



TATY 384 A 502 A P o &
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2. M3 9y

YA A ZFZ(window layer) &2 A5 E ot
ZAA CdS ¥ IF FF(vacuum evaporation)
A2dg o] &dte] AzsAth AlH Aze 93
E AP E FFHYEE CdS(Cerac Co., 99.99
%) pelletg AH&3t4th 528 A X(source) 23
7t4E 98 &AM ARG EPdEd HE
(molybdenum boat)& Al&3HoH, BE ofgZ
o thermocouple AX & FF F9 22 2%
g EAE & JA A CdS geg F2d )
#L& Coming 7059 glass®t ITO(Indium Tin
Oxide)7} 200 nm A= YW FHAZA F=
A] acetone, ethylalcohol &2 2 20837F &3 A
ZZ D. I waterZ rinsedtx A4 gunl 2 E7)
g AAG F AE39Y AHE 7ge F3de
Z2¥ 15 cm ¥o{z Ani(chamber) We AHA
AAd nAHAHG. AH AFL WA chamber
& 10° Torr o32 ¥W71% F FHYE< CdS
pallet2 molybdenum boatZFE ZFEAIA ¢ 1 pym
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A1, TLEEE HEJ s2& AFHFE F43)
fod, 49 AIALL A8 71F Fo YA
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7hA 50 CH WA A A =}H3t

AZz" CdS w9eo] FAE surface profiler(a
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ATZRE ZAE] 98 X-A 34 P AHRigaku
Co., Rotaflex Ru-200, Japan)Z 3s}%ch. utute] n)
ATz AAFY A7]= SEM(Scanning Electron
Microscope, Stereoscan 440, Leica Cambridge Ltd.,
England)o.2 ##3tQ 3, T3 vhgp Yio HE
H] ¥3gl= SEM #&¥ EDS(Energy Dispersive
Spectroscopy) & ©|&3td AT, 3w}
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& #3%H%8&e& UV-Visible spectrophotometer
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3 co-planar el AFE FA3tL 150 TelA
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o714, e ¥4 < (absorption coefficient), d&
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&7t Eoldd wE AAFRE W3l glo
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o I olfE 7|® &7t FUIEEA YAEY
A&7t T4t AU H oz AT CHF W
Fozo Aol A dojur] WiEoez A7
o 71%E 7FEEA] g AS AR AFE a =
40806 A, c = 66625 A9 #}S 7HHoY, 71HS
100 T2 7183 3¢ 713l @24 CdSY 7
A4 gh(a = 4136 A, co = 6.713 A)°l 7179
A dtgkel AAAo] F4EE & F o 7B
& d$ 94 we CdS vtk A F
7Fatthzt 200 C oldel A e Al #asg
a9 8& MF T&E CdS oo 7|F2 X0
4E W ATRE YEd Aot 7|# &t
Foldel wet 4z A7t 42 FUMEE BERE
F e, 71 2%71 100 ColA 250 TE 7}
gol wat A2 =71 9 100 nmol A 150 nmE
ARG, £33 718 2% 100 TN ZFFH4E CdS

(b)

(c) (d)

a8 8. 7|He2xd W& CdS utete] ml AT
(a) Tst 100 C, (b) Ts 150 T, (¢) Ts
200 C, (d) Ts 250 C.

SEM micrographs of CdS films deposited
at different substrate temperatures: (a)
Ts 100 C, (b) Ts 150 C, (c) T 200
T, (d) Ts 250 C.

Fig. 8.
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wotol ¥ A3 ¥W AAVIE Yehd Rolth
a9 92 5E 200 TY 71# 2=dA 7€ CdS
ghabo]l Qal =AVE 015~02 mAEYS &
AL o] SEM #4 A9 FAMsth EF O
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4 s
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AFM surface morphology of the CdS
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dimension image, (b) 3-dimension image.

Fig. 9.
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2t Cd, S9} CdS9] -‘%i—} Ag7t gd Bt ofyzt
Cast S Aol Fxso] CdS whehe] 2ol H
e, Cd9 B¢ 71% 2% St weh F3As
7t Aastel # Cdel Fol E018A HH, o=
A3 ek e Ao FEIF FaH HAF o]
F7tett o8 A= JF FFHE CdS et
EDS BHAME &4 ¢ sled, & 1€ 7%
2xd wE CdS wee] AEHe Z2F3E Ye
WAtk #elA & F QR 7@ 2Ed BAS
o] #9g Cd7t #2HH, 7|% & F7td e
olg g < Cd9 Fol Faste] Hrt sHstFE
244 HA2¥e ¢ + U4

E 1. EDSd 93 £4€ CdS #ge] 71 2
To] mE A3}

Table 1. EDS analysis of CdS films as a
function of substrate temperature.

Substrate EDS [atom%]
Temperature
(C) Cd S
room 62.04 37.96
150 60.46 39.54
250 58.23 41.77
4. 2 B

g HEFAXY FFHFOZ AEHE
& AF FAYPor Az, 4 AxE
=]

EE:
CdS uhet
we e 54 2ASE

el
ai 2E7F F7Hgl @k CdS @ F
Se7F g v e #Y Cde Fol 7t
3t CdS %] FFH4E R A7) HA o] #HE:
Aot £ 71 2E7F S74Eel wet BEFHELS
Fre o] FFIFeA F F2de ¥
< Bion, A7) WAL #Y Cdo #Haz A
3 Skt B¥FS UEhldoh Axd CdS et
o AARFEE &2 2= R VR 2=V FUME
of w2t (0028 +d¥Ae Ax7t AAH, 4
e = 92 CdS @l /A o] 2
Aol FEHEUT. 2y &2 29 9§ 725
T, 719 2% A% 200 T o] 2&ddAE
L88 AL ZasAT 2] HuH.
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