
1 DESCRIPTION 



RESIN COMPOSITION AND HYBRID INTEGRATED CIRCUIT BOARD MAKING USE OF THE SAME



TECHNICAL FIELD      The present invention relates to a resin composition
which is suitably used as an insulating layer for a metal base circuit board
because of being excellent in 



io electrical insulation, having a high thermal conductivity and being
excellent in adhesion to a heat-dissipating material, in particular a metal
plate, for an electrical component or electronic component, the metal base
circuit board having a circuit disposed on a metal plate through 15 the
insulating layer. The present invention also relates to a method for
preparing the above-mentioned resin material, and a substrate for a hybrid
integrated circuit and a circuit board, which make use of the resin
composition. 



20 BACKGROUND ART 



There has been known a metal base circuit board which includes a circuit
through an insulating layer made of a resin with an inorganic filler filled
therein, and 



25 there also has been known a resin composition for such an insulating
layer, which is densely filled with a spherical inorganic filler to have not
only a sufficient  



2 adhesive force as an adhesive composition but also a high thermal
conductivity (see Patent Document 1). 



Patent Document 1:JP-A-2-286768 5 DISCLOSURE OF INVENTION 



PROBLEMS THAT THE INVENTION IS TO SOLVE      As examples of such a spherical
inorganic filler, spherical silica and spherical alumina have been known.
These materials have problems in that although these 



10 materials are able to be used for producing a substrate or a circuit
board having excellent properties, these materials are expensive because of
being produced by a specific production method using flame fusion or the
like. 



For this reason, emphasis has been placed on using an 15 inorganic filler as
a crushed product readily available 



to produce a resin capable of accomplishing the above-mentioned properties
in the industry. It is an object of the present invention to provide 



a substrate and a circuit board, which, although being 20 made of an
inorganic filler as a crushed product, are capable of providing a highly
reliable hybrid integrated circuit because of having excellent adhesion to a
metal plate or metal foil and exhibiting a high thermal conductivity. 



25 MEANS FOR SOLVING THE PROBLEM 



The present invention is directed to a resin  



3 composition comprising a curable resin comprising an epoxy resin and a
curing agent for the epoxy resin; and an inorganic filler filled in the
curable agent; wherein the curing agent comprises a phenol novolak resin.
The 



5 present invention is further directed to a resin composition, wherein the
inorganic filler comprises a coarse powder containing particles having an
average particle size of 5 to 20 pm, preferably particles having a maximum
particle size of 100 pm or below and a particle 



10 size of 5 to 50 pm in an amount of 50 vol% or above; and a fine powder
containing particles having an average particle size of 0.2 to 1.5 pm,
preferably particles having a particle size of 2.0 pm or below in an amount
of 70 vol% or above. In a preferred mode, the above- 15 mentioned resin
composition is prepared so that the curable resin is in an amount of 25 to
50 vol%, and that the inorganic filler comprises a coarse powder in an
amount of 34 to 70 vol% and a fine powder in an amount of 



3 to 24 vol%. In a further preferred mode, the above- 20 mentioned resin
composition is prepared so that at least the coarse powder comprises
particles made of a crystalline silicon dioxide. In a particularly preferred
mode, the above-mentioned resin composition is prepared 



so that each of the coarse powder and the fine powder 25 comprises particles
made of a crystalline silicon dioxide, or that the fine powder comprises
particles made of a spherical aluminum oxide. 



4 



The present invention is directed to a resin-cured product comprising the
above-mentioned resin composition, preferably having a thermal conductivity
of 1.5 to 5.0 W/mK.      The present invention is directed to a substrate
for a hybrid integrated circuit, which comprises a metal 



substrate; an insulating layer deposited on the metal substrate and
comprising the above-mentioned resin composition; and metal foil disposed on
the insulating 



iolayer.      The present invention is directed to a substrate for a hybrid
integrated circuit, which comprises a metal 



substrate; an insulating layer deposited on the metal substrate and
comprising the above-mentioned resin 15 composition; and metal foil disposed
on the insulating layer, wherein the metal foil is processed to form a
circuit. 



Further, the present invention is directed to a method for preparing the
above-mentioned resin 20 composition, which comprises mixing an epoxy resin
and a curing agent of a phenol novolak resin; and blending and mixing an
inorganic filler with the mixture before curing. 



The present invention is directed to a metal base circuit board, which
comprises a metal substrate; a first 



25 insulating layer disposed on the metal substrate and comprising the
above-mentioned resin composition; a circuit disposed on the first
insulating layer; a second 












