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Abstract: In this study noble UV-curable epoxy modified acrylates binder was designed and synthesized to apply an
organic insulating film. Firstly, diesteric acid (DA) derivatives were prepared from anhydrides and hydroxy acrylates to
synthesize epoxy modified acrylates. UV-curable epoxy modified acrylates were prepared from synthesized diesteric acid
(DA) and epoxy chemicals, glycidyl methacrylate (GMA). The miscibility with silica millbase ‘NANOBYK-3650" was
investigated. Appropriate binder with silica was chosen by considering the monomer chemical structure. To obtain an
organic insulating film with high transmittance and low £ silica resist, optimum composition of UV-curable epoxy mod-
ified acrylates was also formulated. Transmittance, patternability, and electrical properties (dielectric constant) was mea-
sured.

Keywords: silica resist, epoxy modified acrylate, binder, insulating thin film.
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Scheme 1. Typical schematic description of the synthesis for diesteric acid (DA) derivatives based on aromatic dianhydrides by condensation.
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Scheme 2. Mechanism of the synthesis for diesteric acid (DA)
derivatives based on aromatic dianhydries by using electrophile
(Bu,N'CI).
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Scheme 3. Preparation of diesteric acid (DA) derivatives based on aromatic dianhydries: (a) P1D; (b) P2D; (c) B1D; (d) B2D.
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Scheme 4. Preparation of the synthesis for epoxy modified acrylates using GMA.
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Scheme 5. Mechanism of the synthesis for epoxy modified acry-
lates.
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Figure 1. FTIR spectra of diesteric acid (DA) derivatives (A) and
the change of anhydride characteristic peak (B) as reaction time for
(d-1) 0 h; (d-2) 0.5 h; (d-3) 1 h; (d-4) 1.5 h; (d-5) end.
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Figure 2. FTIR spectra of epoxy modified acrylates.
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Table 1. Molecular Weight and PDI of Binder with Different
Monomer Feed Ratio

Composition
e .
Sample P](EC(}])MA ?Zl)d M, PDI
Anhydride (CA) GMA
P1D PM 1.75 - >99 944 1.3
P2D DA (1.75) - >99 916 1.3
P1DG 1 1.75 1.5 >99 1201 13
P2DG (1.75) 1.5 >99 1388 13
BID BP 2 - >98 1030 1.3
B2D DA 2 - >98 999 1.3
B1DG 1 2 1.5 >98 1410 13
B2DG 2 1.5 >98 1501 1.3
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Figure 3. 'H NMR spectrum of diesteric acid (DA) derivatives
based on BPDA.
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Table 2. Acid Value of Synthetic Binder & Miscibility with

Sillica Millbase (NANOBYK-3650)

Table 3. Basic Composition Ratio of Silica Photoresist after
Post-baking

Sample Acid value Miscibility with
P (Theorial value) silica millbase
P1D 102 921 X
P2D 106 911 X
P1DG 59.65625 50 0]
P2DG 60.92787 49 (0]
BID 111 898 A
B2D 121 870 A
BIDG 56.91505 45 0]
B2DG 58.02258 42 o
100
80 -
u
8 60- —
s
E
2 40
©
=
20
0 T T T T
P1DG P2DG B1DG B2DG

Binder code

Figure 5. Variation of transmittance with the specific wavelength
(435.8 nm) as various binders.
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Figure 6. Transmittance of silica resist according to silica content.

Table 4. Transmittance of Silica Resist at Specific Wavelengths

Sample Red Green Blue
(700 nm) (546 nm) (435 nm)
Binder 99.30% 97.72% 94.05%
Nanoskkul 99.40% 97.12% 94.67%
Nanoskku2 97.13% 95.90% 91.37%
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Figure 11. Sample diagram using impedance analyzer.
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