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DESCRIPTION
EPOXY RESIN COMPOSITION FOR SEALING, AND ELECTRONIC COMPONENT
DEVICE

TECHNICAL FIELD

[0001]

The present invention relates to an epoxy resin composition
for sealing and an electronic component device. More
particularly, the present invention relates to an epoxy resin
composition for sealing having superior adhesion to copper in
which oxidation has progressed in the case of using a copper
lead frame as well as superior mold release with a molding die,
and relates to an electronic component device in which an
electronic component is sealed by a cured product of the epoxy
resin composition for sealing.

The present application claims priority on the basis of
Japanese Patent Application No. 2011-016384, filed in Japan on
Januafy 28, 2011, the contents of which are incorporated herein
by reference.

BACKGROUND ART

[0002]

In the assembly process of electronic component devices
(to be referred to as "packages"), a technique is primarily
employed that consgists of electrically connecting an aluminum

electrode of a semiconductor element (to be referred to as a
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"semiconductor chip") and the inner lead of a lead frame by
thermocompression bonding of a bonding wire between the two.
In addition, accompanying the recent market trends of reduced
size, lighter weight and higher performance, electronic
components are continuing to demonstrate higher levels of
integration and multiple pins. Consequently, increasingly
complex wire bonding steps are being required more than ever
before, and in the case of using a copper lead frame, oxidation
of the copper surface is progressing to a greater degree as a
result of being exposed to high temperatures of 200°C to 250°C
for long periods of time.

[0003]

If a conventional sealing material having superior
adhesion to unoxidized copper surfaces is used under such
conditions, since there are many cases in which adhesion to
copper in various surface states in which oxidation has
progressed ig inferior, there is the problem of the occurrence
of separation at the interface between the sealing resin cured
product and the lead frame during demolding after sealing and
molding the resin and during solder reflow.

[00604]

In order to inhibit this separation, since improving

adhesion between an insert such as the lead frame and the sealing

resin cured product is in opposition to improving mold release



10

15

20

of the sealing resin cured product from a molding die, when
adhesion with an insert such as the lead frame is improved, mold
release from the molding die becomes inferior resulting in the
problem of decreased moldability.

[0005]

Prior to the problem of oxidation of a copper lead frame
attributable to higher levels of integration of electronic
components, a technigue was proposed that consisted of the use
of a powder composed of a specific quaternary phosphonium salt
as a curing accelerator from the viewpoints of curability and
soldering heat resistance (see, for example, Patent Documents
1 and 2). According to this technigue, although adhesion and
mold release with respect to unoxidized copper were superior,
there was the problem of decreased adhesive strength of the
sealing resin to an oxidized copper frame.

Prior Art Documents
Patent Documents
[0006]

Patent Document 1: Japanese Unexamined Patent Application,
First Publication No. 2008-285592

Patent Document 2: Japanese Unexamined Patent Application,
First Publication No. 2002-284859

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention
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[0007]

With the foregoing in view, an object of the present
invention is to provide an epoxy resin composition for sealing
that demonstrates favorable adhesion to a copper lead frame in
which oxidation has progressed and has superior mold release
and continuous moldability, and an electronic component device
in which an electronic component is sealed by a cured product
thereof.

Means for Solving the Problems
[0008]

Ag a result of conducting extensive studies to solve the
aforementioned problems, the inventors of the present invention
found that the aforementioned objects can be achieved by using
at least one type of curing accelerator selected from the group
consisting of a specific phosphobetaine compound, adduct of a
phosphine compound and gquinone compound, and an adduct of a
phosphonium compound and a silane compound in an epoxy resin
compound for sealing, and adjusting to a specific particle size
distribution; thereby leading to completion of the present
invention.

[0009]

The epoxy resin composition for sealing of the present

invention is an epoxy resin composition for sealing including

(A) an epoxy resin, (B) a phenolic resin-based curing agent,



(C) an inorganic filler, and (D) a curing accelerator, in which

the curing accelerator (D) has an average particle diameter
of 10 um or less, and the ratio of particles having a particle

diameter in excess of 20 um is 1% by weight or less, and

5 the curing accelerator (D) includes at least one type of
curing accelerator selected from the group consisting of a
compound represented by the following general formula (1):

[Chemical Formula 1]
(X 1) -
(1)
(Y*I)E

10 {(in which, P represents a phosphorous atom, X1 represents an
alkyl group having 1 to 3 carbon atoms, Y1 represents a hydroxyl
group, f represents an integer of 0 to 5, and g represents an
integer of 0 to 3),

a compound represented by the following general formula

15 (2):

[Chemical Formula 2]

RS o
| . RS
R7 —T (2)
RE RIQ RS
OH

(in which, P represents a phosgphorous atom, R5, R6 and R7
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represent alkyl groups having 1 to 12 carbon atoms or aryl groups
having 6 to 12 carbon atoms and may be mutually the same or
different, R8, R9 and R10 represent hydrogen atoms oxr
hydrocarbon groups having 1 to 12 carbon atoms and may be
mutually the same or different, and R8 and R9 may bond to form
a cyclic structure), and

a compound represented by the following general formula

[Chemical Formula 3]

+ -

Z1

R15 l
—pP —Ri§ —8i—v4, @)
R14 /YQ / u\ \
R17 X% —~ - X3

(in which, P represents a phosphorous atom; Si represents a
silicon atom; R14, R15, R16 and R17 respectively represent an
organic group having an aromatic ring or heterocycle, or an
aliphatic group, and may be mutually the same or different; X2
represents an organic group that bonds with groups Y2 and ¥Y3;
X3 represents an organic group that bonds with groups Y4 and
Y5; groups Y2 and Y3 represent groups obtained by the release
of a proton by a proton-donating group and groups ¥2 and Y3 within
the same molecule bond with a silicon atom to form a chelating
structure; groups Y4 and Y5 represent groups obtained by the
release of a proton by a proton-donating group and groups Y4

and ¥5 within the same molecule bond with a silicon atom to form
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a chelating structure; X2 and X3 may be mutually the same or
different; groups Y2, Y3, Y4 and Y5 may be mutually the same
or different; and Z1 represents an organic group having an
aromatic ring or heterocycle, or an aliphatic group).

[0010]

The epoxy resin composition for sealing of the present
invention can be made to have adhesive strength with oxidized
copper of 14 N or more as determined in the measurement
experiment described below.

<Measurement Experimentsx

After integrally molding an oxidized copper base material,
in which oxidization of the surface has progressed as a result
of subjecting to heat treatment in air at 220°C for 120 seconds,
and the tableted aforementioned epoxy resin composition under
conditions of 175°C and 6.9 MPa for 2 minutes to obtain a molded
product in the shape of a circular truncated cone (measuring
3 mm in upper diameter x 3.6 mm in lower diameter x 3 mm thick,
contact surface area between oxidized copper base material and
resin cured product: 10 mm?) on the oxidized copper base material
(diameter: 3.6 mm, thickness: 0.5 mm), the cured site of the
aforementioned epoxy resin composition was pressed from the
horizontal direction followed by measurement of that torque
(N) .

[0011]
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The epoxy resin composition for sealing of the present
invention can be applied to a copper surface or oxidized copper
surface.

[6012]

In the epoxy resin composition for sealing of the present
invention, the aforementioned inorganic filler {(C) can contain
molten spherical silica having an average particle diameter of
10 pm to 30 um.

[0013]

In the epoxy resin composition for sealing of the present
invention, the aforementioned molten spherical silica can be
contained at a ratio of 82% by weight to 92% by weight in the
entire resin composition.

[0014]

In the epoxy resin composition for sealing of the present
invention, the aforementioned epoxy resin (A) can contain a
bifunctional crystalline epoxy resin.

[0015]

The electronic component device of the present invention
includes an electronic component sealed by a cured product of
the aforementioned epoxy resin composition for sealing.
[0016]

In the electronic component device of the present invention,

the aforementioned electronic component can be mounted on a die
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pad of a copper lead frame, and the electrode pad of the
electronic component and the inner lead of the copper lead frame
can be connected by a bonding wire.

[0017]

In the electronic component device of the present invention,
two or more of the aforementioned electronic components can be
mounted by laminating on the die pad of the copper lead frame.
Effects of the Invention
[0518]

According to the present invention, an epoxy resin
composition for sealing can be obtained that demonstrates
superior adhesion to a copper lead frame in which oxidation has
progressed as well as superior mold release and continuous
moldability during molding. In addition, an electronic
component device having superior reliability can be obtained
in which an electronic component such as an IC or LST is sealed
by this epoxy resin composition for sealing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a drawing showing the crogss-sgsectional structure
of an examble of an electronic component device that uses the
epoxy regin composition for sealing according to the present
invention.

DESCRIPTION OF EMBODIMENTS
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[0020]

The epoxy resin composition for sealing of the present
invention is an epoxy resin composition for sealing including
(A) an epoxy resin, (B) a phenolic resin-based curing agent,
(C) an inorganic filler, and (D} a curing accelerator, in which

the curing accelerator (D) has an average particle diameter of
10 um or less and the ratio of particles having an average

diameter in excess of 20 pum is 1% by weight or less, and the
curing accelerator (D) includes at least one type of curing
accelerator selected from the group consisting of a compound
repregsented by general formula (1), a compound represented by
general formula (2), and a compound represented by general
formula (3). As a result, an epoxy resin composition for
sealing can be obtained that demonstrates superior adhesion
with a copper lead frame in which oxidation has progressed as
well as superior mold release and continuous moldability during
molding. In addition, the electronic component device of the
present invention includes an electronic component such as an
IC or LSI that is sealed by this epoxy resin composition for
sealing. As a result, an electronic component device can be
obtained that has superior reliability. The following
provides a detailed explanation of the present invention.
[0021]

First, an explanation is provided of the epoxy resin
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composition for sealing of the present invention. The epoxy
regsin of component (A} used in the epoxy resin composition for
sealing of the present invention is that commonly used in epoxy
resin compositions for sealing, and although there are no
particular limitations thereon, examples thereof include
epoxidized novolac resins such as phenol novolac epoxy resins
or orthocresol novolac epoxy resins obtained by condensing or
co-condensing phenols such as phenol, cresol, xylenol,
resorcinol, catechol, bisphenol A or bisphencl F and/or
naphthols such as a-naphthol, B-naphthol or
dihydroxynaphthalene with a compound having an aldehyde group
such as formaldehyde, acetoaldehyde, propionaldehyde,
benzaldehyde or salicylaldehyde in the presence of an acidic
catalyst, diglycidyl ethers such as bisphencl A, bisphenol F,
bisphenol S or bisphenol A/D, diglycidyl ethers of
alkyl-substituted or unsubstituted bisphenols in the form of
biphenyl epoxy resins, epoxidates of phenol aralkyl resins
synthesized from phenols and/or naphthols and
dimethoxyparaxylene, bisg(methoxymethyl)biphenyl,

big (haloparaxylene) or bis(halomethylbiphenyl), stilbene
epoxy resin, hydroquinone epoxy resin, glycidyl ether epoxy
resins obtained by reacting a polybasic acid such as phthalic
acid or dimer acid with epichlorhydrin, glycidyl amine epoxy

resins obtained by reacting a polyamine such as
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diaminodiphenylmethane or igocyanuric acid with
epichlorhydrin, epoxidates of dicyclopentadiene and
co-condensed resins such as phenols in the form of
dicyclopentadiene epoxy resins, epoxy resins having a
naphthalene ring, triphenclmethane epoxy resin,
trimethylolpropane epoxy resin, terpenic epoxy resins, linear
aliphatic epoxy resins obtained by oxidizing a l-alkene bond
with a peracid such as peracetic acid, alicyclic epoxy resins,
and epoxy resins obtained by denaturing these epoxy resins with
silicone, acrylonitrile, butadiene, isoprene rubber or
polyamide resin, and these may be used alone or two or more types
may be used in combination. In particularx, bisphenol epoxy
resinsg such as bisphenol A epoxy resin, bisphenol F epoxy resin,
tetraalkyl-substituted bisphenol A epoxy resin or
tetraalkyl-substituted bisphenol F epoxy resin, and
bifunctional crystalline epoxy resins such as biphenyl epoxy
resins are preferable, and biphenyl epoxy resins are
particularly preferable from the viewpoint of adhesion with
copper in which oxidation has progressed.
[0022]

Although there are no particular limitations on the ratio
at which component (A) used in the epoxy resin composition for
gsealing of the present invention is incorporated based on the

total weight of the epoxy resin composition for sealing, it is
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preferably 1% by weight to 15% by weight and more preferably
2% by weight to 10% by weight based on the total weight of the
epoxy resin composition for sealing. If the incorporated ratio
of component (&) in the entire epoxy resin composition is equal
to or greater than the aforementioned lower limit value, there
is little risk of inducing a decrease in f£luidity and the like.
If the incorporated ratio of component (A) in the entire epoxy
resin composition is equal to or less than the aforementioned
upper limit value, there is little risk of inducing a decrease
in soldering resistance and the like.

[0023]

The phenolic resin-based curing agent of component (B) used
in the epoxy resin composition for sealing of the present
invention is that commonly used in epoxy resin compositions for
sealing, and although there are no particular limitations
thereon, examples thereof include resins such as phenol novolac
resing or cresol novolac resins obtained by condensing or
co-condensing phenols such as phenol, cresol, resorcinol,
catechol, bisphenol A, bisphenol F phenylphenol or aminophenol
and/or naphthols such as a-naphthol, B-naphthol or
dihydroxynaphthalene with a compound having an aldehyde group
such as formaldehyde, acetoaldehyde, propionaldehyde,
benzaldehyde or salicylaldehyde in the presence of an acidic

catalyst, and phenol aralkyl resins synthesized from phenols
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and/or naphthols and dimethoxyparaxylene,
bis (methoxymethyl)biphenyl, bis{haloparaxylene) or
bis (halomethylbiphenyl), and these may be used alone or two or
more types may be used in combination. In particular, phenol
aralkyl resins are particularly preferable from the viewpoint
of adhesion with copper in which oxidation has progressed.
[0024]

Although there are no particular limitations on the ratio
at which the phenoclic resin-based curing agent of component (B)
is incorporated in the epoxy resin composition for curing of
the present invention, it is preferably 0.5% by weight to 12%
by weight and particularly preferably 1% by weight to 9% by
weight based on the total weight of the epoxy resin composition
for sealing. If the incorporated ratio of the phenclic
resin-based curing agent of component (B) is equal to or greatexr
than the aforementioned lower limit value, there ig little risk
of inducing a decrease in fluidity and the like. If the
incorporated ratio of the phenolic resin-based curing agent of
component {B) is equal to or less than the aforementioned upper
limit value, there is little risk of inducing a decrease in
soldering resgistance and the like.
[0025]

Aithough there are no particular limitations on the

equivalent ratio between the epoxy resin of component (A) and
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the phenclic resin-based curing agent of component (B}, namely
the ratio of the number of epoxy groups in the epoxy resin to
the number of hydroxyl groups in the phenolic resin-based curing
agent, it is preferably set to within the range of 0.5 to 2,
and more preferably set to within the range of 0.6 to 1.5, in
order to minimize the respective amounts of unreacted
components. In addition, it is more preferably set to a range
of 0.8 to 1.4 in order to obtain an epoxy resin composition for
sealing having superior moldability and reflow resistance.
{0025]

The inorganic filler of component (C) used in the epoxy
resin composition for sealing of the present invention is
incorporated in the epoxy resin composition for sealing in order
to, for example, reduce moisture absorption, reduce linear
coefficient of expansion, improve thermal conductivity and
improve strength, and examples thereof include powders such as
molten gilica, crystalline silica, alumina, calcium gilicate,
calcium carbonate, potassium titanate, silicon carbide,
silicon nitride, aluminum nitride, boron nitride, beryllia,
zirconia, zircon, forsterite, steatite, spinel, mullite or
titania, spherical beads thereof and glass fibers. Moreover,
examples of inorganic fillers having flame retardation effects
include aluminum hydroxide, magnesium hydroxide, zinc borate

and zinc molybdenate. One type of these inorganic fillers may
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be used alcone or two or more types may be used in combination.
Among the aforementioned inorganic fillers, molten silica is
preferable from the viewpoint of reducing linear coefficient
of expansion, alumina is preferable from the viewpoint of high
thermal conductivity, and the shape of the filler is preferably
spherical from the viewpoint of fluidity during molding and mold
wear resistance.

[0027]

The incorporated amount of the inorganic filler (C) is
preferably within the range of 80% by weight to 96% by weight,
more preferably within the range of 82% by weight to 92% by weight,
and even more preferably within the range of 86% by weight to
90% by weight from the viewpoints of moldability, moisture
absorption, reducing linear coefficient of expansion and
improving strength. If the incorporated amount is less than
the lower limit value, reliability tends to decrease, while if
the incorporated amount exceeds the upper limit value,
moldability tends to decrease.

[0028]

The curing accelerator of component (D) used in the present
invention preferably has an average particle diameter of 10 um
or less, and the ratio of particles having a particle diameter

in excess of 20 um is preferably 1% by weight or less. In the

case the average particle diameter exceeds 10 um or the ratio
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of particles having a particle diameter in excess of 20 pm
exceeds 1% by weight of the total weight of the curing
accelerator of component (D), the effect of improving
curability is inadeguate unless the incorporated amount of
curing accelerator is increased, while conversely, storage
stability and fluidity become inferior if the incorporated
amount of curing accelerator is increased to a degree that
allows the obtaining of adequate curability, thereby making it
difficult to achieve balance between curability and fluidity.

In order to make the average particle diameter of the curing

accelerator to be 10 um or less and the ratio of particles having

a particle diameter in excess of 20 um to be 1% by weight or
less of the total weight of the curing accelerator, the curing
accelerator is finely crushed using a c¢rushing device so as not
to cause generation of heat and melting. Examples of crushing
devices that can be used include airflow pulverizers such as
a jet mill, ball mills such as a vibrating ball mill, continuous
rotary ball mill or batch-type ball mill, pulverizers, hammer
mills, pot mills such as a wet pot mill or planetary pot mill,
and roller mills. Among these, a jet mill, ball mill, hammer
mill and pot mill are preferable, and a jet mill is particularly
preferable. As a result, the curing accelerator can be finely
crushed particularly efficiently.

[0029]
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In the case of using a jet mill to finely crush the curing
accelerator, although there are no particular limitations
thereon, crushing conditions preferably include pneumatic
pressure of 0.5 MPa to 1.0 MPa and particularly preferably 0.6
MPa to 0.8 MPa. Although there are no particular limitations
on the rate at which the second set of components is supplied,
it is preferably 1 kg/h to 100 kg/h and particularly preferably
3 kg/h to 50 kg/h.

[0030]

In addition, when finely crushing the curing accelerator,
the curing accelerator can be finely crushed after adding a
portion (small amount) of a mold release agent and/or inorganic
filler to the curing accelerator from the viewpoint of
workability. As a result, even in cases in which the melting
peint of the curing acceleratoxr is comparatively low, adhesion
of the curing accelerator to the walls and so forth of the

crushing device can be prevented.

-[0031]

Furthermore, particle diameter of the curing accelerator
can be measured using, for example, a commercially available
laser particle size analyzer (such as the Model SALD-7000
manufactured by Shimadzu Corp.).

[0032]

In the epoxy resin composition for sealing of the present
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invention, the curing accelerator of component (D) preferably
includes at least one type of curing accelerator selected from
the group consisting of a phosphobetaine compound, an adduct
of a phosphine compound and quinone compound, and an adduct of
a phosphonium compound and a silane compound. By using these

curing accelerators after adjusting so that the average

particle diameter thereof is 10 pm or less and the ratio of

particles having a particle diameter of 20 pm or less is 1% by
weight or less of the total weight of the cuxing accelerator,
an epoxy resgin compogition for sealing can be obtained that has
particularly superior balance between curability and fluidity,
superior adhesion to a copper lead frame in which oxidation has
progressed, and superior mold release and continuous
moldability during molding.
[0033]

Examples of the phosphobetaine compound include compounds
represented by the following general formula (1):

[Chemical Formula 4]
(><1)f -
3 (1

(Y1)g

(in which, P represents a phosphorous atom, X1 represents an

alkyl group having 1 to 3 carbon atoms, Y1 represents a hydroxyl
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group, f represents an integer of 0 to 5, and g represents an
integer of 0 to 3).
[0034]

Examples of the X1 group of compounds represented by general
formula (1) include a methyl group, ethyl group, propyl group
and isopropyl group. In addition, examples of the Y1 group of
compounds represented by general formula (1) include a hydroxyl
group. From the viewpoint of curability, compounds
represented by general formula (1) are preferably unsubstituted
such that £ is 0 and g is 0, and more preferably have a structure
in which the binding site of O relative to the binding site
of P" is the ortho position.

[0035]

Compounds represented by general formula (1) can be
obtained, for example, in the manner described below. First,
a tertiary phosphine in the form of a tri-aromatic-substituted
phosphine is contacted with a diazonium group of a diazonium
galt, followed by substituting the tri-aromatic-substituted
phosphine and the diazonium group of the diazonium salt.
However, the method used to obtain compounds represented by
general formula (1) is not limited thereto.

[0036]
Examples of the adduct of a phosphine compound and quinone

compound include compounds represented by the following general
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formula {(2):

[Chemical Formula 5]

Rf 0
R8
R7 — T v )
RE Ri0 R9
OH

(in which, P represents a phosphorous atom, R5, R6 and R7 represent
alkyl groups having 1 to 12 carbon atoms or aryl groups having
6 to 12 carbon atoms and may be mutually the same or different,
R8, R9 and Ri0 represent hydrogen atoms or hydrocarbon groups
having 1 to 12 carbon atoms and may be mutually the same or
different, and R8 and R9 may bond to form a cyclic structure).
[0037] ‘

Phosphine compounds used in the adduct of a phosphine
compound and a quinone compound are preferably unsubstituted
(namely, hydrogen atoms) or have a substituent such as an alkyl
group or alkoxy group on an aromatic ring, and examples thereof
include triphenylphosphine, tris({alkylphenyl) phosphine,
tris (alkoxyphenyl)phosphine, trinaphthylphosphine and
tris{benzyl)phosphine, while examples of substituents such as
an alkyl group or alkoxy group include those having 1 to 6 carbon
atoms. Triphenylphosphine is preferable from the viewpoint of
availability. In addition, examples of quinone compounds used

in the adduct of a phosgphine compound and a quinone compound

include o-benzoguinone, p-benzogquincne and anthragquinones,
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while p-benzoquincne is particularly preferable from the
viewpoint of storage stability. Among compounds represented
by general formula (2), a compound in which R5, R6 and R7 bound
to the phosphorcous atom are phenyl groups and R8, R9 and R10
are hydrogen atoms, namely a compound obtained by the addition
of 1,4-benzoguinone and triphenylphosphine, is preferable from
the viewpoint of being able to maintain a low elastic modulus
during heating of the cured product of the resin composition
for sealing.

[0038]

As an example of a method for producing the adduct of a
phosphine compound and a gquinone compound, the adduct can be
obtained by contacting and mixing an organic tertiary phosphine
compound and benzoquinone in a solvent capable of dissolving
both compounds. The solvent igs preferably a ketone such as
acetone or methyl ethyl ketone that has low solubility with
respect to the adduct. However, the solvent is not limited
thereto.

{0039]

Examples of the adduct of a phosphonium compound and a
silane compound include compounds represented by the following
general formula (3):

{o040]

[Chemical Formula 6]
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+

21

R15 |
R14 —P —Ri§ Y2 —Si—Y4 @)
7 //\\ AN
&7 X2 —~— " X3

(in which, P represents a phosphorous atom; Si represents a
gilicon atom; R14, R15, RI1I6 and R17 respectively represent an
organic group having an aromatic ring or heterocycle, or an
aliphatic group, and may be mutually the same or different; X2
represents an organic group that bonds with groups Y2 and Y3;
X3 represents an organic group that bonds with groups Y4 and
Y5; groups Y2 and Y3 represent groups obtained by the release
of aproton by a proton-donating group and groups Y2 and Y3 within
the same molecule bond with a silicon atom to form a chelating
structure; groups Y4 and Y5 represent groups obtained by the
release of a proton by a proton-donating group and groups Y4
and Y5 within the same molecule bond with a silicon atom to form
a chelating structure; X2 and X3 may be mutually the same or
different; groups Y2, Y3, Y4 and Y5 may be mutually the same
or different; and Z1 represents an organic group having an
aromatic ring or heterocycle, or an aliphatic group)}.
{0041]

In general formula (3), examples of R14, R15, R16 and R17
include a phenyl group, methylphenyl group, methoxyphenyl group,
hydroxyphenyl group, naphthyl group, hydroxynaphthyl group,

benzyl group, methyl group, ethyl group, n-butyl group, n-octyl
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group and cyclohexyl group, and among these, an aromatic group
having a substituent such as an alkyl group, alkoxy group or
hydroxyl group or an unsubstituted aromatic group is more
preferable, examples of which include a phenyl group,
methylphenyl group, methoxyphenyl group, hydroxyphenyl group
and hydroxynaphthyl group.

[0042]

In addition, in general formula (3), X2 represents an
organic group that bonds with Y2 and Y¥3. Similarly, ¥3 is an
organic group that bonds with groups Y4 and ¥Y5. Y2 and ¥3 are
groups cbtained by the release of a proton by a proton-donating
group, and Y2 and Y3 within the same molecule bond with a silicon
atom to form a chelating structure. Similarly, ¥4 and Y5 are
groups obtained by the release of a proton by a proton-donating
group, and Y4 and Y5 within the same molecule bond with a silicon
atom to form a chelating structure. Groups X2 and X3 may be
mutually the same or different, and groups Y2, Y3, Y4 and Y5
may also be mutually the same or different. Such groups
represented by -Y2-X2-Y3- and -Y4-X3-Y5- in general formula (3)
are composed of groups obtained by the release of two proteins
by a proton-donating group. The proton donor is preferably a
compound having two or more hydroxyl groups or carboxyl groups
in a molecule thereof, more preferably an aromatic compound

having two or more hydroxyl groups or carboxyl groups in a
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molecule thereof, further more preferably an aromatic compound
having two or more hydroxyl groups or carboxyl groups as
substituents on adjacent carbons that compose the aromatic ring,
and most preferably an aromatic compound having two or more
hydroxyl groups as substituents on adjacent carbons that
compose the aromatic ring. Although examples of such proton
donors include catechol, pyrogalleol, 1,2-dihydroxynaphthalene,
2,3-dihydroxynaphthalene, 2,2'-biphenocl, 1,1'-bi-2-naphthol,
salicylic acid, 1l-hydroxy-2-naphthoic acid,
3-hydroxy-2-naphthoic acid, chloranilic acid, tannic acid,
2-hydroxybenzyl alcohol, 1,2-cycloehexanediol,
1,2-propanediol and glycerin, among these, catechol,
1,2-dihydroxynaphthalene and 2,3-dihydroxynaphthalene are
more preferable.

(0043]

Inaddition, Z1 ingeneral formula (3} represents an organic
group having an aromatic ring or heterocycle, or an aliphatic
group. Although specific examples thereof include aliphatic
hydrocarbon groups such as a methyl group, ethyl group, propyl
group, butyl group or hexyl group, aromatic hydrocarbon groups
such as a phenyl group, benzyl group or naphthyl group, and
reactive substituents in which a glycidyloxy group, mercapto
group, amino group or vinyl group and the like is substituted

in an alkyl group or aromatic group, such as a glycidyloxypropyl
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group, mercaptopropyl group, aminopropyl group, vinyl group or
styryl group; among these, a methyl group, ethyl group, phenyl
group, naphthyl group and phenyl group are more preferable from
the viewpoint of improving the thermal stability of compounds
represented by general formula (3).

[0044]

A method for producing the adduct of a phosphonium compound
and a silane compound consists of adding a silane compound such
as phenyltrimethoxysilane and a proton donor such asg catechol
to a flask containing methanol and dissolving thexrein, followed
by dropping in a sodium methoxide-methanol solution while
stirring at room temperature. Moreover, a preliminarily
prepared tetra-substituted phosphonium halide such as
tetraphenylphosphonium bromide is dropped into the flask while
stirring the solution dissclved in methanol at room temperature
to precipitate crystals. The precipitated crystals are then
filtered, rinsed with water and vacuum-dried to obtain an adduct
of a phosphonium compound and a silane compound. However, the
production method is not limited thereto.

[0045]

The incorporated amount of the curing accelerator of
component (D) based on the total weight of the epoxy resin
composition for sealing of the present invention is preferably

0.1% by weight to 1% by weight based on the total weight of the
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resin composition. If the content of the curing accelerator
is within the aforementioned range, adequate fluidity, storage
stability and curability can be obtained.

[0046]

Although the regin compogition that compogses a resin molded
product of the present invention includes {A) an epoxy resin,
(B) a phenolic resin-based curing agent, (C) an inorganic filler,
and (D) a curing accelerator, a flame retardant such as
brominated epoxy resin, antimony oxide, phosphate ester,
phosphazene, aluminum hydroxide or magnesium hydroxide; an ion
scavenger such as hydrotalcite; a colorant such as carbon black,
red iron oxide or titanium oxide; a mold release agent such as
a natural wax such as carnauba wax, a synthetic wax such as
polyethylene wax, a higher fatty acid or metal salt thereof such
as stearic acid or zinc stearate, or paraffin; a stress reducing
agent such as silicone oil or silicone rubber; or a silane
coupling agent and the like used in ordinary sealing materials
may be suitably contained as necessary.

[0047]

In the case of the epoxy resin composition for sealing of
the present invention, the curing accelerator of component (D),
either used alone or by adding a portion {(small amount) of mold
release agent and/or inorganic filler thereto ag necessary, is

first preliminarily crushed using a crushing device so as not
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to cause generation of heat and melting so that the average
particle diameter is 10 um or less and the ratio of particles

having a particle diameter in excess of 20 um is 1% by weight
or lesg of the total weight of the curing accelerator.
Subsequently, after adequately mixing the prescribed
incorporated amounts of rawmaterials with a mixer and the like,
the mixture is melted and kneaded with a mixing roller, kneadexr
or extruder and the like, followed by cooling and crushing. The
resulting composition is easier to use 1f formed into tablets
of dimensions and weight that match molding conditions.
[0048]

In addition, the epoxy regin compogition for sealing of
the present invention can also ke used as an epoxy resin
composition for sealing by dissolving in various types of
organic solvents. In this case, an epoxy resgin composition for
sealing in the form of a sheet or film can be obtained and used
by thinly coating the epoxy resin composgition for sealing on
a plate or film and dispersing an organic solvent under
conditions that do not allow the regin curing reaction to
proceed significantly.

[0049]

Next, an explanation is provided of the electronic

component device of the present invention based on FIG. 1. An

example of an electronic component device cobtained by sealing
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electronic components 1 with an epoxy resin composition for
sealing 6 obtained in the present invention is an electronic
component device obtained by mounting electronic components 1
such as a semiconductor chip, transistor, diode or thyristor
on a support member (die pad 3) of a copper lead frame, and
sealing the required portions with the epoxy regin composgition
for sealing 6 of the present invention. Examples of such an
electroniccomponentdeviceincludep;ckageslewhidhchipsare
laminated in multiple layers, such as a dual inline package
(DIP), plastic leaded chip carrier (PLCC), guad flat package
(QFP), small outline package (SOP), small outline J-lead
package (S0J), thin small outline package (TSOP} or thin quad
flat package (TQFP), obtained by immobilizing the electronic
components 1 on a copper lead frame and connecting a terminal
portion (electrode pad 8) of the electronic components 1 such
as a bonding pad and an inner lead 9 of a lead portion 5 with
bonding wires 4 or bumps, followed by sealing the electronic
components 1 by transfer molding and the like using the epoxy
regin composition for sealing € of the pregent invention. In
addition, another example of a package if a package in which
chips are laminated in multiple layers such as a multi-chip
stacked package (MCP).

[0050]

Although low-pressure transfer molding is most commonly
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used to seal electronic compeonents using the epoxy resin
composition for sealing of the present invention, injection
molding or compression molding and the like may also be used.
In the case the epoxy resin composition for sealing is a liquid
or paste at normal temperatures, sealing may also be carried
out by dispensing, casting or printing.

[0051]

Moreover, in addition to typical sealing methods used to
directly seal electronic components in resin, a hollow package
method can also be used in which the epoxy resin composition
for sealing does not contact the electronic components, and the
epoxy resin composition for sealing of the present invention
can also be preferably used as an epoxy resin composition for
sealing for use in a hollow package in the case of this method
as well.

Examples
[0052]

Although the following provides a detailed explanation of
the present invention using examples thereof, the present
invention is not limited thereto.

[0053]

The structures of curing accelerators used in the examples

and comparative examples are indicated below.

Furthermore, the average particle diameter, maximum
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particle diameter and ratio of particles having a particle
diameter in excegs of 20 ym of each of the curing accelerators
were measured with a laser particle gize analyzer (Model
SATD-7000, Shimadzu Corp.) .
f0054]

Curing accelerator (D-1B): Compound represented by the
following foxrmula (D-1) obtained by adding 1, 4-benzoguinone and

triphenylphosphine (average particle diameter: 36 pum, maximum
particle diameter: 85 um, ratio of particles having particle

diameter in excess of 20 um: 68% by weight)

Curing accelerator (D-12): Obtained by finely crushing
curing accelerator (D-1B) using a jet mill (PJM200SP, Nippon
Pneumatic Mfg., Co., Ltd.) under conditions of pneumatic
pressure of 0.6 MPa and raw material supply rate of 3 kg/h. The
resulting curing accelerator (D-1A) had an average particle
diameter of 3 pm, maximum particle diameter of 24 um and the
ratio of particles having a particle diameter in excess of 20
Hm was 0.5% by weight.

[Chemical 7]
PhsP
(GER)!

OH

{0055]
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Curing accelerator (D-2B}: 2-triphenylphosphoniophenolate
represented by the following formula (D-2} (average particle
diameter: 28 um, maximum particle diameter: 77 pm, ratio of
particles having particle diameter in excess of 20 um: 64% by
weight)

Curing accelerator (D-2A): Obtained by finely crushing
curing accelerator (D-2B) using a jet mill (PJM200SP, Nippon
Pneumatic Mfg., Co., Ltd.) undexr conditions of pneumatic pressure
of 0.6 MPa and raw material supply rate of 3 kg/h. The resulting

curing accelerator (D-2A) had an average particle diameter of
4 ym, maximum particle diameter of 24 pum and the ratio of particles

having a particle diameter in excess of 20 um was 0.8% by weight.

[Chemical Formula 8]

I3
@-p@)—@ ©-2)
<

Curing accelerator (D-3B): Phosphonium silicate compound

foose]

represented by the following formula (D-3} (average particle
diameter: 32 pm, maximum particle diameter: 105 pum, ratio of
particles having particle diameter in excess of 20 um: 71% by
weight)

Curing accelerator (D-3A): Cbtained by finely crushing
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curing accelerator (D-3B) using a pot mill (Model ITI Pot Mill,
Morita Iron Works Co., Ltd.) under conditions of a rotating speed

of 60 rpm and crushing time of 60 minutes. The resulting curing
accelerator (D-3A) had an average particle diameter of 8 pm,
maximum particle diameter of 27 pm and the ratio of particles

having a particle diameter in excess of 20 ym was 0.6% by weight.

[Chemical Formula 9]

(/__\ 5 @"S'QD | H (0-3)

[0057]

Curing Accelerator (D-4B): Tetraphenylphosphonium
tetraphenylborate represented by the following formula (D-4)
(average particle diameter: 20 um, maximum particle diameter:
56 pm, ratio of particles having particle diameter in excess
of 20 um: 52% by welght)

Curing accelerator (D-4A): Obtained by finely crushing
curing accelerator (D-4B) using a jet mill (PJM200SP, Nippon
Pneumatic Mfg., Co., Ltd.) under conditions of pneumatic
pressure of 0.6 MPa and raw material supply rate of 3 kg/h. The
resulting curing accelerator (D-42) had an average particle
diameter of 5 pm, maximum particle diameter of 24 pm and the

ratio of particles having a particle diameter in excess of 20
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um was 0.7% by weight.
[Chemical Formula 10]

— 94+ —

Ok | [#o)| =

[0058]

Curing Accelerator (D-5B}: A phosphonium sulfinyil
diphenolate compound represented by the following formula (D-5)
(average particle diameter: 30 pm, maximum particle diameter:
69 um, ratio of particles having particle diameter in excess
of 20 um: 56% by welght)

Curing accelerator (D-5A): Obtained by finely crushing
curing accelerator (D-5B) using a jet mill (PJM200SP, Nippon
Pneumatic Mfg., Co., Ltd.) under conditions of pneumatic
pressure of 0.6 MPa and raw material supply rate of 3 kg/h. The
resulting curing accelerator (D-5A) had an average particle
diameter of 3 pm, maximum particle diameter of 24 pum and the
ratio of particles having a particle diameter in excess of 20
um was 0.4% by weight.

[Chemical Formula 11]

0

+ 0
il i
(O] | A5 o ol )i )| oo
4 H il
o

O
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[0059]

Example 1

44 parts by weight of epoxy resin (A-1): ¥YX-4000, Mitsubishi
Chemical Corp. (epoxy equivalent: 190 g/eq, melting point:
105°C), 38 parts by weight of phenclic resin (B-1): XL-225,
Mitsui Chemicals, Inc. (hydroxyl equivalent: 165 g/eq,

softening point: 75°C), 900 parts by weight of molten spherical

silica (average particle diameter: 24 um), 5 parts by weight
of curing accelerator (D-1A), 5 parts by weight of silane
coupling agent: y-glycidoxypropyltrimethoxysilane (KBM-403,
Shin-Etsu Chemical Co., Ltd.), 3 parts by weight of carbon black
(#5, Mitsubishi Chemical Corp.) and 5 parts by weight of
carnauba wax (Nikko Carnauba, Nikko Fine Co., Ltd.) were mixed
with a mixer followed by kneading for 8 minutes at 95°C using
a heated roller, cooling and crushing to obtain an epoxy resin
composition. The resulting epoxy resin composition was
evaluated according to the methods described below. The
results are shown in Table 1.
[0060]

Evaluation Methods

Spiral flow: The epoxy regin compogition was injected into
a mold for measuring spiral flow in compliance with ANSI/ASTM
D 3123-72 using a low-pressure transfer molding machine (XTS-15,

Kohtaki Precisgion Machine Co., Ltd.) under conditions a mold
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temperature of 175°C, injection pressure of 6.9 MPa and curing
time of 120 seconds, followed by measurement of flow length.
Spiral flow is a parameter that indicates fluidity, and the
larger the value of spiral flow, the better the fluidity. Units
are in cm.
[0061]}

Mold release: Mold release was evaluated based on the ease
of release from the mold during measurement of spiral flow.

Spiral-shaped cured products able to be removed cleanly were

evaluated as O, those that broke during removal were evaluated

as /A, and those that adhered to the mold cavity were evaluated

as X.
[0062]

Curability: Torque after 45 seconds at 175°C was measured
using a curelastometer (JSR Curelastometer Model IVPS, Orientec
Co., Ltd.). A large value for this torque indicates favorable
curability.

[0063]

Continuous moldabkility (air vent blockage) : An 80-pin quad

flat package (80pQFP, Cu lead frame, package outer dimensions:

14 mm x 20 mm x 2 mm thick, pad size: 6.5 mm x 6.5 mm, chip size:

6.0mm x 6.0 mm x 0.35 mm thick) was sealed and molded for up

to 400 shots using a low-pressure transfer molding machine
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(GP-ELF, Daiichi Seiko Co., Ltd.) at amold temperature of 175°C,
injection pressure of 9.8 MPa and curing time of 70 seconds.
Air vent blockage was evaluated to one of four levels by visually
observing the mold for every 50 shots and confirming the
presence or absence of air vent blockage (state in which air
vents are blocked by adhesion of resin cured product to air vents
(width: 0.5 mm, thickness: 50 pm)). Although the preferred
order of air vent blockage is A, B, C, . . ., an evaluation of
C or better is within the range of practical use. The evaluation
criteria are indicated below.

A: No problems up to 400 shots

B: Occurrence of air vent blockage by 300 shots

C: Occurrence of air vent blockage by 200 shots

D: Occurrence of air vent blockage by 100 shots
[0064]

Adhesive strength with oxidized copper: An oxidized copper
base material, in which the oxidation of the surface was allowed

to progress by subjecting to heat treatment in air for 120

seconds at 220°C, and a tableted epoxy resin composition were
integrally molded for 2 minutes under conditions of 175°C and
6.9 MPa to obtain a molded product in the shape of a circulaxr
truncated cone (measuring 3 mm in upper diameter x 3.6 mm in

lower diameter x 3 mm thick, contact surface area between
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oxidized copper base material and resin cured product: 10 mm?)
on the oxidized copper base material (diametexr: 3.6 mm,
thickness: 0.5 mm). Subsequently, the base material of each
of the resulting molded products was immobililized and the cured
site of the epoxy resin composition was pressed from the
horizontal direction followed by measurement of that torgque (N).
This evaluation of adhesive strength has a certain degree of

correlation with solder reflow resistance in a semiconductor,

and evaluation criteria consisted of O for torque of 14 N or
more, /A for torque of 12 N or more and of less than 14N, and

X for torque of less than 12 N.
[0065]

Soldering resistance: A 100-pin TQFP (package size: 14 mm
x 14 mm, thickness: 1.4 mm, silicon chip size: 8.0 mm x 8.0 mm,
lead frames: copper and oxidized copper) were subjected to
transfer molding using a low-pressure transfer molding machine
(GP-ELF, Daiichi Seiko Co., Ltd.) at a mold temperature of 175°C,
injection pressure of 6.9 MPa and curing time of 2 minutes
followed by post-curing for 8 hours at 175°C. The molded package
was allowed to stand for 168 hours in an environment having
relative humidity of 85% followed by immersing in a solder bath
at 240°C for 10 seconds. Soldering resistance was expressed

as the number of occurrences of external cracks and internal
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separation (in 10 samples) as observed with a microscope and
ultrascnic tester. Furthermore, the oxidized copper lead
frame was a lead frame in which oxidation of the surface wasg
allowed to progress by subjecting a copper lead frame to heat
treatment in air for 120 seconds at 220°C based on the assumption
of the thermal history of a stacked package.
[0066]

Examples 2 to 6 and Comparative Examples 1 to 8

Epoxy resin compositions were prepared and evaluated for
Examples 2 to 6 and Comparative Examples 1 to 8 in accordance
with the formulations of Table 1 in the same manner as Example
1. The results are shown in Table 1.

[0067]
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[Table 1]

Ttem Examples Comparative Examples
1 2 3 4 5 6 1 2 3 4 5 [ 7 8
Epoxy resin (A-1) 44 82 44 82 44 82 44 82 44 44 44 44 44 44
Phenolic resin (B~1) 38 72 38 72 38 72 38 72 38 38 38 38 38 38
Molten spherical silica 900 825 900 825 900 825 900 825 900 200 200 900 900 900
Curing accelerator (D-1A) 5 8
Curing accelerator (D-1B) 5 8
Curing accelerator (D-2A) 5 8
Curing accelerator [D-28) 5
Curing accelerator (D-3A) 5 8
Curing accelerator (D-3B} 5
Curing accelerator [D-44) 5
Curing accelerator {(D-4B} 3
Curing accelerator {D-5A} 5
Curing accelerator {D-5B) 5
Silane coupling agent 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Carbon black 3 E} 3 3 3 3 E] 3 3 3 3 3 3 3
Carnauba wax 5 5 5 5 5 S 5 5 5 5 5 5 5 5
Spiral flow 90. 135 96 144 102 154 58 131 93 100 106 13 94 122
Mold release O O 0 O O 0] D X A JaX Jay ps @] O
Curability 5.7 5.3 5.4 4.8 5.1 4.3 3.2 1.9 3.1 2.9 2.9 1.8 5.2 4.6
Continuous moidability A A A A A A B o B C C D A A
Oxidized copper Result O O O G O O Jay X ps X X X Ja K
adhesive strength N 19 18 18 16 18 18 i2 1% 10 11 10 9 13 11
Scldering Copper Cracks 0 0 0 0 Q 0 0 g Y Q 2 3 0 Q
resist- lead Separation 0 0 0 Q0 0 0 0 0 ¢ o 2 2 0 0
ance Erame
Oxidized Cracks 0 0 0 0 0 1 2 3 2 2 g 10 1 2
copper Separation 0 0 0 1 0 1 5 10 7 6 10 10 5 &
lead
frame
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[0068]

The epoxy resin compositions of Examples 1 to 6 demonstrated
extremely favorable fluidity (spiral flow), mold release,
curability and continuous moldabkility, and since adhegive
strength.with.oxidized.copper'was high, a semiconductor device
in which a silicon chip was sealed with this epoxy resin
composition allowed the obtaining of superior results for
soldering resistance during IR reflow treatment following
humidification treatment not only in the case of using an
ordinary copper lead frame, but also in the case of using a copper
lead frame in which oxidation has progressed.

INDUSTRIAL APPLICABILITY

[0069]

According to the present invention, an epoxy resin
composition for sealing, having superior fluidity, curability,
continuous moldability and adhesion to a copper lead frame in
which oxidation has progressed, and a highly reliable
electronic component device, having superior sgoldering
resistance even in the case of using a copper lead frame in which
oxidation had progressed, were able to be obtained as indicated
in the examples. Consequently, the present invention can be
preferably used for electronic components such as IC or LSI,
and particularly for packages suscepitible to oxidation of the

copper lead frame in the manner of multi-chip stacked packages
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(MCP) in which chipg are laminated in multiple layers.

BRIEF DESCRIPTION OF THE REFERENCE SYMBOLS

[0070]
1 Electronic component
5 2 Die attach material
3 Support member (die pad)
4 Bonding wire
5 Lead
6 Sealing resin (epoxy resin composition)
10 8 Electrode pad

9 Inner lead
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CLATMS
1. An epoxy resin composition for sealing, comprising: (A)
an epoxy resin, (B) a phenolic resin-based curing agent, (C)
an inorganic filler, and (D) a curing accelerator, wherein
5 the curing accelerator (D) has an average particle diameter

of 10 pum or less, and the ratio of particles having a particle

diameter in excess of 20 um is 1% by welght or less, and
the curing accelerator (D} comprises at least one type of
curing accelerator selected from the group consisting of a
10 compound represented by the following general formula (1):

[Chemical Formula 1)

(X 1), -

(1)
i)

{(wherein, P represents a phosphorous atom, X1 represents an
alkyl group having 1 to 3 carbon atoms, Y1 represents a hydroxyl

15 group, f represents an integer of 0 to 5, and g represents an
integer of 0 to 3},

a compound represented by the following general formula

[Chemical Formula 2]
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RS o
| . RS
R? —"T (2)
RE RiO R3
OH

(wherein, P represents a phosphorous atom, R5, R6 and R7
represent alkyl groups having 1 to 12 carbon atoms or aryl groups
having 6 to 12 carbon atoms and may be mutually the same or
different, R8, R9 and RL0 represent hydrogen atoms or
hydrocarbon groups having 1 to 12 carbon atoms and may be
mutually the same or different, and R8 and R9 may bond to form

a cyclic structure), and

a compound represented by the following general formula

[Chemical Formula 3]

-+

R|15 T
—_— — G )
214 —P —R16 Pa: /s| N
17 X2 N X3
Y3 Y5

(wherein, P represents a phosphorous atom; Si represents a

silicon atom; R14, R15, R16 and R17 respectively represent an
organic group having an aromatic ring or heterocycle, or an
aliphatic group, and may be mutually the same or different; X2
represents an organic group that bonds with groups Y2 and Y3;
X3 represents an organic group that bonds with groups Y4 and

Y5; groups Y2 and Y3 represent groups obtained by the release
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of a proton by a proton-donating group and groups Y2 and ¥3 within
the same molecule bond with a silicon atom to form a chelating
structure; groups Y4 and Y5 represent groups obtained by the
release of a proton by a proton-donating group and groups Y4
and Y5 within the same molecule bond with a silicon atom to form
a chelating structure; X2 and X3 may be mutually the same or
different; groups Y2, Y3, Y4 and Y5 may be mutually the same
or different; and Z1 represents an organic group having an
aromatic ring or heterocycle, or an aliphatic group).
2. The epoxy resin composition for sealing according to claim
1, wherein adhesive strength with oxidized copper as determined
in the measurement experiment described below is 14 N or more.

<Measurement Experiments

After integrally molding an oxidized copper base material,
in which oxidization of the surface has progressed as a result
of subjecting to heat treatment in air at 220°C for 120 seconds,
and the tableted epoxy resin composition under conditions of
175°C and 6.9 MPa for 2 minutes to obtain a molded product in
the shape of a circular truncated cone (measuring 3 mm in upper
diameter x 3.6 mm in lower diameter x 3 mm thick, contact surface
area between oxidized copper base material and resin cured
product: 10 mm?) on the oxidized copper base material (diameter:
3.6 mm, thickness: 0.5 mm), the cured site of the epoxy resin

composition was pressed from the horizontal direction followed
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by measurement of that torgue (N).

3. The epoxy resin composition for sealing according to claim
1 or 2, for applying to a copper surface or oxidized copper
surface.

4. The epoxy resin composition for sealing according to any
of claims 1 to 3, wherein the inorganic filler (C) contains
molten spherical silica having an average particle diameter of
10 pm to 30 pm.

5. The epoxy resin composition for sealing according to any
of claims 1 to 4, wherein the molten spherical silica is
contained at a ratio of 82% by weight to 92% by weight in the
entire resin composition.

6. The epoxy resin composition for sealing according to any
of claims 1 to 5, wherein the epoxy resin {(A) contains a
bifunctional crystalline epoxy resin.

7. An electronic component device, comprisgsing: an electronic
component sealed by a cured product of the epoxy resin
compogsition for gealing according to any of claims 1 to 6.
8. The electronic component device according to claim 7,
wherein the electronic component is mounted on a die pad of a
copper lead frame, and the electrode pad of the electronic
compeonent and the inner lead of the copper lead frame are
connected by a bonding wire.

9. The electronic component device according to claim 8,
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wherein two or more of the electronic components are mounted

by laminating on the die pad of the copper lead frame.



