Polymer (Korea), Vol. 31, No. 6, pp 474—478, 2007

ClojAjoj2=2HIEICIol0fY HIAHIE ACHIOIE OIAE{R}
S2HIHIOEHZSE 0188 XMRHEM IFXL J1E &%)

UST - w0194 RUNT - HMET - ATF - FEY*
833, AR FATA
69 ¢, 200793 89 30Y AE)

HT,

Polymer Substrate Materials with Low Dielectric Loss Using
Dicyclopentadienyl Bisphenol Cyanate Ester and Polyphenylene Ether

Dong-Kook Kim*, Seong-Dae Park~**', Woo-Sung Lee**,
Myong-Jae Yoo**, Se-Hoon Park**, Jin-Kyu Lim*, and Jin-Bum Kyoung*
*Department of Chemistry & Applied Chemistry,

Hanyang University, Ansan 425—791, Korea
**Korea Electronics Technology Institute,

Seongnam 463—816, Korea
(Received June 6, 2007; Accepted August 30, 2007)

E&: toAelgRAetolod BladE Aohilo|E el2E &elungl A7k £2]9) ZelsddelE =
(PPE)E H3AGo 2R f2ddde] 22 neat 718aAE ARssich gujume) o] Asete-g 48
ol % FHY7IE Zn 0.02 phrZ AVPSIa o}8 HEA Azl A83i5ich 29 PPEY] dehulg Hsh
717 AR 592 TH a7 gel content & F78900M, GHz tiojolM el &3} fra&d e 9718t
Stk PPES] @2 wi2] 2 3l fd540] 2 93¢ T30, Fle) sl wzhi= #5400 2 2el7t ol
it A3 2] FE7h 1 kN/m oPdolat, 1 GHzolA fradalo] 0.004% W 1At B3 eu|ilolE2
e U3

Abstract : Polymer substrate materials with low dielectric loss were obtained by fabricating the com—
posite using dicyclopentadienyl bisphenol cyanate ester oligomer and polyphenylene ether (PPE). From
the analysis of the curing reaction of oligomer and catalyst, it was observed that the optimum amount of
catalyst was 0.02 phr of Zn content. It was applied to the fabrication of polymer composite. By changing
oligomer/PPE weight ratio, the peel strength and the gel content of the fabricated composites were
measured, and then, the dielectric constant and the dissipation factor were measured in the GHz frequency
range. The amount of PPE affected the peel strength and the dielectric properties of composites. However,
the amount of catalyst did not affect them at all. Resulting from all experiments, we obtained polymer
composite laminates having the peel strength of above 1 kN/m and the low dissipation factor of 0.004 at
1 GHz.
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Figure 1. Structures of (a) DCPBCy and (b) PPE.
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Figure 2. Procedures for the fabrication of the test substrate
using DCPBCy—blended PPE film (DFR : dry film resist).
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Figure 3. DSC analysis results of DCPBCy according to
catalyst amount.
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Figure 4. TGA analysis of cured DCPBCy according to
catalyst amount (in air).
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Figure 5. Peel strength result of DCPBCy—PPE composite in
0.02 phr of Zn.
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Figure 6. Surface structure of DCPBCy—PPE composite
according to amount of PPE: (a) PPE 50 wt%, (b) PPE 60
wt%, (¢) PPE 70 wt%, and (d) PPE 80 wt%.
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Figure 7. Gel contents of DCPBCy—PPE composite in 0.02
phr of Zn.
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Figure 8. Dielectric constant of DCPBCy—PPE composites as
a function of PPE amount.
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Figure 9. Dissipation factor of DCPBCy—PPE composites as
a function of PPE amount.
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Figure 10. Dissipation factors of DCPBCy—PPE composites
as a function of measured frequency.
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