ISSN : 1226-7244 (Print)

ISSN : 2288-243X (Online) j.inst.Korean.electr.electron.eng.Vol.27,No.1,78~84,March 2023
=EHS 23-01-12 https://doi.org/10.7471/ikeee.2023.27.1.78
78

A7 7Y 0|83 g9 BH WAlo| e 78 71& AT
Research on color coating technology of solution process
method using spin coating
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Abstract

In this paper, front color glass for Building Integrated Photovoltaic (BIPV) system was implemented by spin
coating method using color solution. Solutions suitable for color solutions were investigated using pearlescent
pigments and various solutions to implement color glass. One of investigated solutions, NOA 63 and NOA 65,
which are ultraviolet light curing agents, were able to implement color glass with superior coating properties and
color reproducibility than other solutions. Color glass realized by spin coating with a NOA 65 based color solution
showed high transmittance of 86% in the visible and near-infrared wavelength bands, and the change in optical
properties of color glass over time was insignificant, making it a suitable material for realizing color glass for BIPV
Suitable as a color solution. The solution process method using the spin coating method is expected to facilitate
the manufacturing process of front color glass for BIPV as it can produce color glass more easily and quickly than
the existing physical deposition method or color glass manufacturing process using nanoparticles.
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1. Mixing of Pealescent pigment 3. Annealing or UV curing

and matrixes

2. Spin coating
Fig. 1. Fabrication process of color solution and color
glass.
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Table 1. Concentration of solution and used solvent.

B 1. Z2 A= Aot A9 s F AMEE i
Concentration Solution Solvent
PMMA Toluene
PVA DMF
5 wt%
PVA DIW
Cytop CT-Solv.180
2 wt% PHPS O-xylene
(Poly(4-Vinyl phenol),
o PVP MMF([Poly(melamine-co-
10 wt% formaldehyde) methylated]
P(VDF-TrFE) Cyclopentanone
12 39 §2) 78S U 8 2ARY] Aol A
85 olo] 50t §AS BjEh] 9] MG BoE
el PMMAE Toluene(99.8%, Sigma aldrich,

Korea)2 2 5 wt% B2 3|4 319tk PVAE= DMF
(Dimethylformamide, 99.8%, Sigma aldrich, Korea)
25 wth = Aoy E 2 PVAE DIW(DI
Water)& °l8st] 5 wi% s== 34519t PHPS=
o-xylene(98%, Sigma aldrich, Korea) 2.2 2 wt% =
T2 3NE 83t 18 with =9 Il4skA] k2
PHPSE AR83t3oH 5wit% %59 Cytop™ 10 wt%
X9 PVP 181 10 wt%9 P(VDF-TrFE)E AR&s}
A}, Cytop< Cytop(8wt%, Sigma Aldrich, Korea)d}
CT-Solv.180(Sigma Aldrich, Korea)S &3}s}o] A|=s}
¥om PVP= (Poly(4-Vinyl phenol), Sigma Aldrich,
Korea)E MMF([Poly(melamine-co-formaldehyde),
methylated], Sigma Aldrich, Korea)oll 30 wt% &%
2 2% & PGMEA([propylene glycol methyl ether
acetate], Sigma Aldrich, Korea)?} E&slo] A|Zo1%
t}. P(VDF-TrFE)Q] 4% P(VDF-TrFE)(Sigma Aldrich,
Korea)?} Cyclopentanone(Sigma Aldrich, Korea)&
Lotsto] Alxsi.

Table 2. Pearlescent pigment concentration of solution

and spin coating condition.

B 2. 80 15 o0l 5k ¥ AW 3 X7
Concentration of Spin coating Spin coating
pearlescent pigment speed (RPM) Time (s)
PMMA(Toluene)
PVA(DMF) 20 wt% 1000 50
PVA(DIW) 5 wt% 1000 50
18 wt% PHPS
PHPS(o-xylene)
NOA 63 5 wt% 3000 50
NOA 65
P(VDF-TrFE)
Cytop 5 wt% 3000 30
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Fig. 2. Photograph of color glass made by (a8) PMMA
(Toluene), (b) PVA(DMF), (c) PVADIW), (d) PHPS
(o-xylene).

Iy 2. Z2 %oz MaE 23 {2| (a) PMMA(Toluene),
(b) PVADMF), (c) PVA(DIW), (d) PHPS(o-xvlene)
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Fig. 3. Photograph of color glass made by PHPS based
color solution was spin coating at (a) 1000 rpm,
(b) 3000 rpm.
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Fig. 4. Photograph of color glass made by (a) Cytop,
(b) PVP, () P(VDF-TrFE).
Zo guo=z XA Hef R2| (a) Cytop, (b) PVP,

(c) P(VDF-TrFE)
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Fig. 5. Transmittance and Reflectance spectrum of
color glass made by (a) Cytop, (b) PVP, (c)
P(VDF_TrFE).
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Fig. 6. Photograph of color glass made by (a) NOA 63,

(b) NOA 65.
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