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Z5: Z9 AN Z[PPE, poly(phenylene ether)] 4]0 ML o2 thks HE ol AdHo|E GFAE
SA8laL, ol PPESH £3ate] A 719e AlFtetal 2 5495 Bkt TRA #%4 ¥ FTIR, NMR &4
= Foto] e Aol FAHAEA it %@E AEES *é%— FHEZ YT F, J37F HSse] H
E 7|13 ARetaL, dEAle] SR 9 el we &, ALY, peel =S H7FEIAH. 2F9] slol=5A
oz olE F #Hd71E 712 2-hydroxy-3- phenoxypropyl acryla‘[eE ol &3le] FAE GAE RS E A}
3 A FdELe] o Agten, dEAle] dkol SolguM e Sdol Addle Ade JEhiIH
Peel e TdAe] SRl weby S FEE HolA vk 343 9 J9 A=rF oF 10 NoJaL

1 GHoIA 3l &o] oF 2.54, o] 0.00272 2 353 ol g wwa) 7]|aaAle A

Abstract: Multi-functional urethane acrylate monomers as the curing agent of poly(phenylene ether) (PPE) were syn-
thesized and then the urethane bond formation was checked by FTIR spectrometry and NMR analysis. The synthesized
monomers were mixed with PPE and fabricated to dielectric substrates. After forming PPE/monomer composite sheets by
a film coater, several sheets were laminated to a test substrate in a vacuum laminator and then its properties depending on
the type and the amount of monomers, such as dielectric constant, dielectric loss, and peel strength, were measured.
Between the two different hydroxyl acrylates, when the monomer synthesized with 2-hydroxy-3-phenoxypropyl acrylate
containing a phenyl group was used as a curing agent, a smaller dielectric loss was obtained and the dielectric constant
and loss decreased with a decrease in the amount of the monomer. The peel strength values of the test substrates, how-
ever, did not show any specific difference between the cases of two synthesized monomers. As a result, it was obtained
the polymer substrate for high frequency application having peel strength of about 10 N, low dielectric constant of 2.54,

and low dielectric loss of 0.0027 at 1 GHz.

Keywords: urethane acrylate, poly(phenylene ether), curing agent, dielectric properties, peel strength.
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Figure 1. Chemical structures of (a) HMDI trimer; (b) 2-hydroxypropyl
acrylate (2-HPA); (c) 2-hydroxy-3-phenoxypropyl acrylate (HPPA);
(d) 1,3-di(2-tert-butylperoxyisopropyl)benzene (Perbutyl P).
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Table 1. Compositions for Synthesis of Urethane Acrylates

(unit: g)
KU310 KU330
HMDI Trimer 145.59 HMDI Trimer 115.65
2-HPA 109.08 HPPA 139.14
Resorcinol 0.15 Resorcinol 0.15
DBTDL 0.06 DBTDL 0.06
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Scheme 1. Synthetic scheme of two urethane acrylate monomers.
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Figure 2. Procedures of polymer film formation.
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Figure 3. Substrate lamination & property evaluation procedures
(*DFR: Dry Film Resist).
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Figure 4. FTIR analysis results of two KU series monomers; (a)
KU310; (b) KU330.
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Figure 5. FTIR analysis of three monomers and two KU monomers;
(a) HMDI trimer; (b) 2-HPA; (c) HPPA; (d) KU310; (e) KU330.
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Figure 6. "H NMR analysis of two KU series monomers; (a) KU310; (b) KU330.
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