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Abstract

We have developed the novel network polymer with mesogen to improve the thermal conductivity of epoxy
resins by controlling the higher order structure. To obtain the evidence for the higher order structure, we
carried out direct observations at both mesoscopic and microscopic scales. The developed resin shows an
obvious lattice structure in the transmission electron microscopy (TEM) image and large domains with sizes of
about several micrometers in the atomic force microscopy (AFM) image and the polarized optical microscope
(POM). On the other hand, no domains of order-structures can be recognized in the TEM, AFM images and
POM of conventional resin. Furthermore, the formed nanostructure of composite is confirmed by small-angle
X-ray diffraction (SAXD).

Thermal conductivities of developed epoxy resins are 1.0 W/m ¢ K at a maximum and five times higher than
that of the conventional ones. We mixed these resins with conventional ceramic fillers, then the new epoxy
composites (10 to 15 W/m ¢ K) have been obtained. Fabricated B-stage (pre-cured) sheet is flexible and the
cured one shows good electrical properties such as breakdown voltage and corona. Thus the developed high

thermal conductive composites may be applicable to the insulating adhesive sheets for power devices, etc.
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Caption
Fig. 1 Filler content dependence of thermal
conductivities for composites

Fig. 2 Schematic diagram of our concept of the high

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6

Fig. 7

thermal conductive resins

Correlation between thermal conductivity
and domain size of resin by AFM

TEM image of developed epoxy resin
containing mesogen

Observation of higher ordered structures in
nanoscopic scales of developed resin by
electron beam diffraction

Developed high thermal conductive adhesive
insulating sheets

Effect of heat dissipation of MOS-FET using

developed insulating sheets



