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ABSTRACT

Hydrosilylation of nadic anhydride with tetramethyldisiloxane yielded
5,5-(1,1,3,3-tetramethyl-Disiloxane-1,3-diyl)-bis-norborane-2,3-dicarboxylic anhydride (1),
which further reacted with 4-aminophenol to give N,N’-bis(4-hydroxyphenyl)-5,5’- bis
-(1,1,3,3-tetramethyl disiloxane-1,3- diyl)- bisnorborane-2,3-dicarboximide (I11). Epoxidation of
I1 with excess epichlorohydrin formed a siloxane- and imide-modified epoxy oligomer (i.e
diglycidyl ether of N,N’-bis(4-hydroxyphenyl)- 5,5’-bis- (1,1,3,3-tetramethyl disiloxane-1,3-
diyl)- bisnorborane-2,3-dicarboximide) (I11). Various equivalent ratios of I11/ I for 1/1, 1/0.8
and Bisphenol F epoxy (830LVP DIC Co.)/I for 1/1, 1/0.8 were prepared and cured to produce
four crosslinked materials. Kinetic analysis was studied with dynamic DSC, which revealed a
relatively lower curing activation energy of 111/l systems, because the tertiary amine on the imide
group catalyzed the curing reaction. Thermal and dynamic mechanical properties were
investigated with TMA and DMA. At is noted that each of these two materials show glass
transition temperature (Tg ) higher:than 160 with moderate moduli . These phenomena were
interpreted by the fact that the siloxane.group in 11 toughened the crosslinked materials. The
thermal degradation Kinetics was studied with dynamic TGA and the estimated apparent
activation energy were 111.40 (in N), 117.80 (in air), 149.18 (in Ny) for I11 /1 =1/ 0.8, and
147.61KJ/Mole (in air) for 111/1=1/1, respectively. White flaky residue of the TGA char was
confirmed to be silicone dioxide, which formed a barrier at the surface of the polymer matrix and,
in part, accounts for the unique heat resistance of this material.

We choose the equivalent ratio of 111/11/11b=1/0.7/0.3 to fabricate the film type
interconnecting material for LCD drive I1C application. The film type material could achieve the
stable and good bonding adhesion within 5seconds on 180  since the tertiary amine on the
imide group catalyzed the curing reaction. We evaluated the reliability performance and the result
revealed the siloxane and imide modified epoxy possess the excellent properties for LCD

package. Furthermore, the I11/11b=1/1 could be directed coated on the PET substrate without



adding flexible additives. The Tg of the film type dielectric material is 172.74  and the PCB

bonding strength is 1.34kg/cm after heating compressing process. The film type material could be

competent the complete build-up PCB processing evaluations.

Keywords: Siloxane- and imide-modified epoxy oligomer; crosslinked materials; dynamic mechanical
properties; thermal degradation Kinetics; apparent activation energy ; SiO, char residual.

Electronic application
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