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Abstract

As electronic devices become smaller and more integrated, the demand for manufacturing thin, flexible printed circuit boards
(FPCBs) has increased. Although FPCBs are conventionally manufactured by a photolithography method using dry film resist,
this process is complicated, and the mask is specifically designed to obtain the precision of the desired circuit line width.
In this regard, manufacturing FPCBs with fine patterns through the direct printing method of photocurable inks has gained
growing attention. Since the manufacturing process of FPCBs is based on the direct printing method that includes etching
and stripping processes utilizing acid and basic chemicals, controlling the adhesion strength, the etching resistance, and the
strippability of photocured inks has drawn a lot of attention for the fabrication of fine patterns through photocurable inks.
In this study, acrylic ink with various types and contents of the photoinitiator was prepared, and the curing behavior was
analyzed. Also, the adhesion strength, etching resistance, and strippability were analyzed to evaluate the applicability of devel-
oped photocurable etching resist inks.
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Table 1. Composition of Photocurable Inks Used in This Study

Monomer Photoinitiator Co-initiator
Inks mixture TPO-L 1TX EDMAB
(Wt%) (Wt%) (Wt%) (Wt%)

A 87.7 12.3

B 87.7 12.3

C 87.7 6.15 6.15

D 87.7 6.15 6.15

E 87.7 6.15 6.15

F 87.7 4.10 4.10 4.10

ol g3tk oF AT Hrh Ao AMEE oFAE 35% HCI
(hydrochloric acid, 2 3JA} A-+AWZH3} SAFE-100 (284 4
SAmZHola w7l Ao ARgs wlgldle FAELE
30~34%, & 66~70%= 3= 018 BS-120K (F21 5L Z-¢-Alm]
HE o] 83T £ Aol AR BE Aok FA| flo] ssES
T4 22 AMESISITh

2.2, A A3 M=

ACMO, NPGDA, MAA, Bis[2-(methacryloyloxy)ethyl]phosphate”}
EE oS A2ollA 307 wHkskiTh e G-l FARAIA
2 SRS FXAQ] TPO-L, ITX, EDMABE 3llA17 024 o3
= AZ35 a1, 243 wel A, B, C, D, E, FZ W33 t(Table 1).
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Figure 1. a) FT-IR spectra of photocured various acrylate inks with
different photoinitiator compositions; b) Degree of conversion of
various acrylic inks.
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Figure 2. a) FT-IR spectra of acrylate inks; b) Conversion degree of
double bonds in terms of photoinitiator contents.
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Table 2. Evaluation of Physical Properties According to Photoinitiator
Addition

Photoinitiator Monomer Viscosi Cross-cut
Inks content mixture (cPs)ty test
(wt%) (wt%) (B)
5.10 94.9 13.2 0
8.40 91.6 13.4 3
F 12.3 87.7 13.4 5
15.0 85.0 15.0 5
18.3 81.7 15.1 4

Figure 3. Measurements of the tackiness of various photocured layers
on Cu foil. a) PI 5.10 wt%, b) PI 8.40 wt%, c) PI 12.3 wt%, d) PI
15.0 wt%, e) PI 18.3 wt%.
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