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Study on Reflectance Improvement of Al-Ti Based Oxide Thin Films for
Semitransparent Solar Cell Applications
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Abdtract: This work reports the preparation of Al-Ti based oxide thin films and their optical properties. Although the
transmittance of a TiO,/AlO; bilayer structure was as high as 90% at wavelengths of 600 nm or larger, the reflectance
of the bilayer reached its minimum at wavelengths of around 360 nm. The transmittance of an 89-nm-thick TiO, thin
film rapidly increased and then decreased at a critical wavelength because of destructive interference. The wavelength
corresponding to the reflectance minimum increased after an increase in TiO, film thickness. The smooth surface
morphology of the AITiO thin film was retained up to a film thickness of 65 nm, and the transmittance of the film was
inversely proportional to film thickness, in accordance with the genera tendency for optical films. The reflectance of the
AITIO film at visible light wavelengths was lower than that of the TiO, film, which implies that the AITIO film is
suitable for applications as an optical thin film layer in semitransparent solar cells.

Keywords: AITiO, Oxide, Sputtering, Reflectance, Solar cell

1. M E

G718 eyt (118 ol&ste EiFEE2 Aol
U 7129 shuzA sHdas ARgshe 7
o] f¥ste

oitozAl o8 I A= ot B
olw

ri
oX
to
e
e
P
-4
rfo
rC
_E_[:‘
i
ol
)
g'y
N T
O,

otd
L
(RNl
-y

|u
>
o
rH

= nE
ri
o a2 o of r)r

oo
fr oo o
N

N o>
T

ol
ol
El
)

=

He
©
i
e
[
o
2
)
ofo
iu)
2
|d
o
ar
ox I
o
i
el

a. Corresponding author; sy lee@hanbat.ac.kr

Copyright ©2018 KIEEME. All rights reserved.

This is an Open-Access atide distributed under the terms of the Cregtive Commons
Attribution  Non-Commercid  License  (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercid use, digtribution, and reproduction in any
medium, provided the origind work is properly cited.

AR e LA (building integrated photovoltaics,
BIPV) 7]& [3] ®3t ¥2 55 won it x5
QL. BIPV 7140 M & 7h53 a2 7bg g
Rl A2 YeJX Yol A F=7F By
whgste]l AAte st AL

o]

SO N DR

$Q rlo
i)



438 J Korean Ind. Electr. Electron. Mater. Eng., Vol. 31, No. 7, pp. 437-442, November 2018: E-K. Lee et al.

9e FEs] AsAE YAEE JPAIZAY w
glol AL MY ME
She2 2ATES 4
ORI ER A
x5l 9l Yot werE oA
= 250]
A

U

0

AtehZ wrorgol AtElglet. £3] AITIO Ut
2 PR o] Agelo] Fatgg

BUEQCH [11]. 32 obAEA] AITIO $tate] what
S74o] W3t FARA B o|RojAIA] ke A
Efolct. olof £ APolAL AITIO Bohe matste 3
T AT Aehe Wohe PAgstal wiake, e,
BN 59 YA 542 M2 vlm 1FdoRH
S0 Wabg §4S Bolt ¥ HUES HEstu

At stk

o

A
o

(9]

M
d

| 5
9t AlHo] 7jmoz g 7S ARESIY I 1 o]
elo] £4S o5t A|HMO] Mo AalZ o|HE
ArEstgdch oty EE AnE|E] A|AEIOA A|A O]
ge= 7|T Yo Al-TiA 4tstzE €rahe Saksiitt

Al,Os & TiO, 992 2474 AlLOs H TiO, ~ET E
AL Argstel Easheict AITiO

Yrtulzh 1291 AITi Ame] EIS Abgstel 44 2
g7loA Wy AmElgos FAstct. 247t vt
9= SAH7] Aol pre-sputteringE 102 59 A
AT 1.5%10° torr 2 ARoA Wate FAtsh
ot ALOs ¥ TiO, ¥fto g " 23 F+&E= WA
ALO; ulote EAtstn epAe @AF o] TiO, uat
g zastol WSk 7t B0 AR Ao}
ofo] A AlZg mAstel Wsts 9 worg
Abstct. gtato] Z=/4+= surface profilerg ©o]-&3}
Skt

Essential Macleod T2 7388 o] &3l A|EF0|MHES
UAlste] AL-TIA ASHE uioro] ohy) wiate] me
Abgo] WstE @9}, FAPAXIED|7(scanning electron
microscope, SEM)Z ©]-&5t0] AJHO| UYL PAst
11 QAo|MAHE L H (auger electron spectroscopy, AES)
= o]8st AH9] dEe ASIRH. F2 Z1E Sl
ZArg diato] Sabgat A2l dlolw flof SAME 4t

0.

Qo JT [
ol
G

oko] HRARS-L RPQ]AM-7HA| A B = A (ultraviolet-
visible spectrophotometer)& ©o]-8&s5to] &5t}

3. Zn U nF
o 12 Essential Macleod T2 7388 o0]£5}0]
b Aol s AAst A2 Al-TiAl Atets B
Habe 574 2ol <t

E

g o

],

¢ 10
o

rE

S

2
o
dm

=
=]
=

=
fo
% Mo oX
o A
o
ol
o,
2 ox

| Bnie) )

mE 7|&E o R sho] hAbE
= (optical thickness, & 274
1o} 1/40] H&= =7 [12]5t049] wF

3 BfUQdct TiO9F ALOs & F79] 4t
512 71% o oA HRAbEo] AAh
S0y, 400 nme} 700 nmo] upAto|A YrApgo] Zh7t
20%2F 10% olgl A & 4 U

¢ 12 10 oo [0 0 |
_o'h
rr

14
P 12 o
o oox 4

o -@'
S o to

2 w8 Ho o 2 U
o)
il

N
1 oox

fr o Jm 4
o)

ojr

40 e
o)
_|

i
X
Jn =
N

)
o

]_

S~
>
i

oX

iz

A&
12

o
to

gHH, TiOF Al,O3 AtetE ¥abg woi= A55ho
CEPAE PAHstE A9olE Algolde Satof
400 nmoflAl 700 nm7tx]9] md J HAo] AAA
uHFgol 471 HES HNastol AL VAR 57
< YEde. TiO, 9fetut AlLbOs ¥ets ASste 2
5 7A% YHT 499 25 A 3 wusiel 6
5 7A2 PYA A0 Y ot wlad o o}
AR o A9 ARl AMA YAl @2 A
30
—=—TiO,
25} ——ALO,
== 2-layer
X 20} —v— 6-layer
)]
g 15}
5
§ 10F
=
2 S5t
ok

400 450 500 550 600 650 700
Wavelength (nm)

Fig. 1. Caculated reflectance spectra of TiO, thin film, Al,O;
thin film, TiOJ/Al;Os bilayer (2-layer), and TiOJAILOyTiOJ/AlLO/
TiOo/AI,O; multilayer (6-layer).
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Fig. 2. (&) Plan-view SEM image, (b) AES depth profiles, and
(c) transmittance and reflectance spectra of TiO./Al,O5 bilayer.
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Fig. 3. (@) Plan-view SEM image, (b) transmittance spectra, and
(c) reflectance spectra of TiO, thin film.
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Fig. 4. Plan-view SEM images of AITiO thin films with various
thicknesses: () 32 nm, (b) 44 nm, and (c) 65 nm.
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