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£&: ZE)9 82 [PPE, poly (phenylene ether)]Z 713X 2 AMg5}aL, 7hiAlE NN —m—phenylene—
dimaleimide (PDMD), W3IA|2 decabromodiphenylethaneg d7}sle] 1182} 7)19- AlEsiion], 7kuAlg &
QA 7R RS T EEE B4 viAlE e uEsidch A 5l WE PDMIS 973}
E/3& DSCE ol43}¢] EA3Ision, o)5 vpgo = PPE-PDMI HAE 248 AABIGH: Bils A ES I8 71
HE G F, A37HEs0] daE 7198 Alatsla, PDMIg HaAle) dade] w4414, F-284, peel 7
= 99 9 JedS eIt fRlesl e PDMIS) Wedle] o) mle} diAlE Svlehe A% U
BRSO, W 989 dede iAE ARE el Peel 7%= PDMIZF 10 wt% o1 3871% 1 kN/m
oV B gh& YERIIAINE, WlAle) Myl e A% Hashe 43S B3 Gel content SR AR
5E], PPE-PDMI9] HHS- vi7hiE2 semi—IPN 1322} 3412 ch= PPES}H PDMIS] crosslinking®ll 2]8h WA+
Z Aol o 77k Ao AAFdn) HEA o= 1 GHzolA F-880] 2.52~2.65, F4440] 0.002 vjitez
22 s U9 g uEat B9 7| 9AAE 92 5 o

Abstract: Polymer substrates were fabricated by using poly (phenylene ether) as a base resin, NN'—
m—phenylenedimaleimide (PDMI) as a crosslinking agent and decabromodiphenylethane as a flame
retardant. The effects of crosslinking agent and flame retardant on physical properties such as dielectric
property of the substrate were investigated. Thermal curing feature of PDMI with or without an initiator
was analyzed by DSC, and then, PPE—PDMI test compositions were designed based on this result.
Composite sheets were cast by film coater, laminated under vacuum and pressure, and then, the changes
of dielectric constant, dielectric loss, peel strength, solder heat resistance and inflammability according
to increasing amount of PDMI and flame retardant were evaluated. Dielectric constant and dielectric
loss showed increasing trend with increasing amount of PDMI and flame retardant, but solder heat
resistance and inflammability were improved. Peel strength was obtained higher than 1 kN/m when
PDMI above 10 wt% was added, but slightly decreased as the amount of flame retardant increased.
From the measured gel contents, the reaction mechanism of PPE—PDMI system was deduced to the
formation of network structure by crosslinking PDMI with PPE rather than the formation of semi—IPN
structure. In conclusion, the polymer composite substrate materials with dielectric constant of 2.52~

2.65 and dielectric loss below 0.002 at 1 GHz were obtained and they will be proper for high frequency
applications.
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K : constant

f frequency

¢ - light speed

Er : relative permittivity of substrate
tand : dielectric loss of substrate
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Figure 1. Structures of (a) poly (phenylene ether); (b) NN-m—
phenylenedimaleimide; (c) decabromodiphenylethane; (d) 1,3—
bis (¢ert—butylperoxyisopropyl) benzene.
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Figure 2. Lamination conditions in vacuum laminator.
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Figure 3. DSC thermograms of PDMI; with or without Perbutyl P.
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Figure 4. Dielectric properties of PDMI/PPE composites as a
function of PDMI content.
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Table 1. Peel Strength Test Results of PDMI/PPE Composite
Average load(N)

PDMI content (extension: 30—60 mm)
5 wt% 4.90
10 wt% 13.69
15 wt% 12.80
20 wt% 11.80

Width of Cu strip=10 mm.

Table 2. Solder Floating Test Results of PDMI/PPE Composite
Substrate

PDMI content Dwit% 10 wt% 15 wt% 20 wt%
As~laminated substrate X X X O
Re—cured (210 C, 1 hr, dry oven) X A 0 O

X, Distortion or failure; A, Slight change: O, No change.
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Table 4. Solder Floating & Burning Test Results of PDMI/PPE Com-
posite Substrate Including Flame Retardant(FR)

FR content Ovol% 5vol% 10 vol% 20 vol%
As—laminated substrate X X X X
Re—cured(210 T, 1 hr, dry oven) A 0 0 0
Inflammability XX 00 00 00

X, Distortion or failure; A, Slight change; O, No change; XX, Burned; OO,
Immediately extinguished.
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