sk X| M2t 15, 20128 1€, pp.22~28
dx doi.org/10.5757/JKVS 2012 211,22

A2HE FEOE FAEH AITIO A9 Fytuto] g
o W& F3td 54

i
i,
oZ"_, Oﬂ.

A ATY FRRELYATHE, B 305-700

(201114 10" 18 22, 2011 1€ 259 £, 2011 118 252 &)

)
1

ne
i—“,
ot
)
o8
2
X

: = 25 HpHA 714 B0 ATfe] AT Qe AA-48 A 9 e
o) B0 ol & HEE Uot 29 710l Z|E5He SiA S A} AR APARE TR 7152 A
FA 29 W glek i et ool A Sxtehe Ak AABHL BeAE Fastn delie FESFo
2 e o] £ ejepade] WakEgol AT £ ATl AHa Fajute 25 /1R A SHolH
feiet 2uE S22 olgslel A0 AlEd Exe YAsty 53 2L 2aste] Fre Az

LM B AR Azl QloiA] §e) BHOR 2851 of et uf
2hA 2 Atollas 719 S2PHS ALDe] H]ske] S
HopiA Aol e TSI BEAE BRS R0l HEsb 2 AvE FEL ol§dle] ATO M Frjupe
7] Sstol mexlwanm—reﬂectmg coating) [L219 11 GAISHIch, FAE ATO Hiure] Byl G442 BAR T
HEAPH highly reflective layer) [3]2 A-831c}t HEAREFR]
U]—‘C—)— Jf}b_/\z 74]\1101]/&1 H]-}\}HJE‘ 1}42 JGPB_/\Z‘Q‘E qu- Visible Infrared Vicible Infrared
A7)51 A FEBeIA] BElA) ok At ol ol
7He W A BERBOR M B8 ol J7
2 Btk wgo] T2 W HHHOR Rl S4E
2 e et (42 T9ehe Halske] AHg s
HMBESS 1 THRAE S 7S 2 T anc
OFZ 2] & AR} 2~ 0] AElz Eglako Ry A
EH ° e ‘"—' =T A ‘j'—' J—]— Fig. loﬂ _19’]- Optical Absorber Layer Optical Absorber Layer
o] BjFA] Al o] ardkaby pefof] $ix|ste] A Al
ofo] mahe YFHFOR WHAY|T AR le]
S FHARRI, o|A7HA] TRy BjF Ao A8 ATE

N

m
i
g
2
n)
)

= 1:[H‘(l)" Xﬂ‘(:s_].'@'gi O“TE‘O']X% ko Highly reflective layer Selecti:ﬁi:?”rsnmitling
atomic layer deposition (ALD)S ©]-&3}o] &AJ%H AITIO
(ATO) Hjupe] Hefa] fFa} E/do] Zof Hiw it 5],
ALDO] 739 step coverage EAJ0] ¢ S5k 244 A

28] AAQl & st 24T 5 Qe Aol Al Figure 1. Concept of anti—reflecting coatings (ARCs),
T}2 vka} =21 0]| v)g| 22w 7} 247w ok highly reflective layers, and selective trans—

mitting thin films,

* [HAL-H] sy lee@hanbat, ac kr



314 B4e Haslel vl Rle] 4ol ATO
Sahgo] nAE RkE DUl

2] 22 ol gatol Aeia] Fajubg W4a] Slo)
ALSHTi B A DO/RF ORI ER ATE %3]
g olge Ar % O, BRI ESI7II4 WS co-
AR Boloss 59 59 18 0
Si HIAE o]y 7]ZE trichloroethylene, OMAE, 4
ofermg golo] Yol 2 &apIE|2 77 587t A
shsiom] alela) A ALz 13 EhAle] Sol £AJshe %
o) B HasRi] sl 208
tering 3Y5H3TE 25~50 W H9]] RF W& Ti &
Aol Q7KL 11~50 W # 919 DC &S Al B ¢
efo] Eekzols WAKA ATO Hote FHsIE, Al
Tl s 44 9 o 5o
AR o] AhE Safo] 24 AT} 24 A
Toz Frfeh 240] A2 T2 ATO B}
O ATO dpao] MElHOR Yg E3} A7 5 Qs
o) 72 Bhalsl] Sisl Shetel A7} 100 nm o141
w0l 7P elolA] Stk el el

sputtering=

=9t pre—sput—

FE

% "
BN

mlo_
X,
b ok
o 2o xR om

S

3.0
o m - Al
- ® -Ti
c ‘ A - AITi
€ 20} 0 - AlO
= o - TiO
£ A - AITIO
3
o
s 1.0}
Q.
)]
a) o Q
0.0}

00 05 1.0 15 20
O, flow rate(sccm)
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ous Al- and Ti—based thin films.
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(AI-50 W, Ti—50 W),
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Figure 7. Plain view SEM images of ATO thin films: (a) specimen A (Al-25 W, Ti—-50 W), (b) specimen B (AI-20 W,
Ti—50 W), (c) specimen C (Al-16 W, Ti—50 W), (d) specimen D (Al—11 W, Ti—25 W),

Table 1. Applied powers and thicknesses of ATO thin films,

Specimen A Specimen B Specimen C Specimen D
Al power 25 W 20 W 16 W 1w
Ti power 50 W 50 W 50 W 25 W
Thickness 73 nm 65 nm 51 nm 7 nm
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Figure 8. AES surface spectrum of an ATO thin film
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Figure 9. Transmission spectrum of ATO thin films.
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Effects of Surface Homogeneity on Optical Properties of
Sputter-deposited AITiO Selective Transmitting Layers
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Transparent dye-sensitized solar cells have been widely investigated for the application
to building integrated photovoltaic system. Thin film Si-based solar cells are emerging as
a substitute for the dye-sensitized solar cells because their merits of well-established
manufacturing processes. Since the selective transmitting layer transmits visible light and
reflects infrared light, the solar cell efficiency increases with the introduction of the selective
transmitting layer. In this work, AITiO thin films were grown as the selective transmitting
layer by cost-effective sputter deposition and their transmittances were improved by

controlling deposition parameters.

Keywords : Reflective sputtering, Anti-reflecting coating, Highly reflective layer, Selective
transmitting layer, AITiO
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