ISSN : 1226-7244 (Print)

ISSN : 2288-243X (Online) j.inst.Korean.electr.electron.eng.Vol.22,No.4,1056 ~ 1061, December 2018
=T 18-04-26 http://dx.doi.org/10.7471/ikeee.2018.22.4.1056
171

RF Magnetron ~HE ¥ 342 o]&3l
BIPV& 43t & ts3 29 78 74 71« A+
Metal Oxide Multi-Layer Color Glass by Radio Frequency
Magnetron Sputtering for Building Integrated Photovoltaic

System

, B} , . ok *
Akpeko Gasonoo'™, oF & 21" 71 Wl 32 o] A &2 F & 4!
1 . 1 . . . 2 2* ‘1*
Akpeko Gasonoo’, Hyeon—-Sik Ahn'", Min—-Hoi Kim®, Jae-Hyun Lee® , Yoon-seuk Choi

Abstract

In this study, we propose the structure of color glass for BIPV (Building Integrated Photovoltaic System) and develop
process technology to realize it. It was verified through computer simulation based on wave optics that two different
kinds of metal oxide thin films with different refractive indices could be integrated to realize different colors with good
transmittance. To fabricate the structure, we used RF Magnetron deposition method to achieve the target thickness
uniformly. The optical analysis of the samples was carried our by comparing with the results of computer simulations
and it was found that this technique can be stably implemented on lab scale. The stability test over weeks was
confirmed at room temperature. This method is expected to be very useful in BIPV buildings.
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Fig. 1. Basic structure of (a) single layer and
(b) multi-layer color glass.
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Fig. 2. Reflectance and transmittance spectra from
simulation results of devices 1, 2, 3 and 4.
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T2 4. Device 4 =2 A& U simulatione| HHAL
Folz Oef=

H
A

B g AL A2l AR W T At
HA] e 7 FEE AL Aow FF fFEd
3k g Ve g 58 53 5 ®she vt
T B E gAd 5 e AeR vgEdh

1% 5% Device 4 7zl 3k AA AFE A]H

o] MAbyk CIE #3%3), simulation ¥ 2743 CIE
FxEgre B4 A¥E moe vl MAS gpectrum
< ZEafd 9dEgste] =Ed Aol 17l
1 & 4 Aol A Al=te Al# 3} simulation o
Aol A FAES & 4t CIE #3iA
1—@,01]/\15 T AS7F ZhzE AA A A Ee] 2R
29, v : 0.2895)% simulation 3 Fk(x :

0.2585, y 1 0.3228)¢] x#k AL fAFstaL ygkol o
A 2ol 7 ATt olel st e xbe= AlFtE AlHe] 4
O =48 @ AESA 55 S8 2gd o Aol

oy
"
O
N

(1059)



Metal Oxide Multi-Layer Color Glass by Radio Frequency Magnetron 175
Sputtering for Building Integrated Photovoltaic System

: - y CIE: (0.2585. 0.3228)
Simulation e

08
o7
06
o5
;

(3) 0.4
Experimental

¥y C]E (02429 02895)
0.9
0.8
0.7
H 0.6
o5f"
0.4
03
0.2
0.1
0.0

) 00 02 0d 06 o8 00 02 04 0.6 08

© @

Fig. 5. (@) Color and (c) CIE plot from simulated Device 4
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