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CLAIMS

semiconductor device comprising a lead frame having a die pad

or a circuit board provided with an electrical bonding

at leasDone semiconductor element having an electrode pad which
is stacked om\ or mounted in parallel on said die pad portion of
said lead frame\or on said circuit board,

a copper wire\which electrically connects said electrical
bonding portion provided on said lead frame or said circuit board
to said electrode pad wrovided on said semiconductor element,
and an encapsulatin material which encapsulates said
semiconductor element and id copper wire,

wherein the wire diameter of\ said copper wire is equal to or more
than 18 pm and equal to or less\than 23 pm,

said encapsulating material is omposed of a cured product of
an epoxy resin composition,

said epoxy resin composition contaidgs an epoxy resin (A), a
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to or less than 10 pm.

he semiconductor device according to claim 1, wherein the
content ratio of said metal hydroxide and/or metal hydroxide solid
solutiom\ (D) 18 equal to or more than 1% by mass and equal to or
less than % by mass, based on the total mass of said epoxy resin

composition.

4, The semiconduckor device according to claim 1, wherein said
metal hydroxide and/&r metal hydroxide solid solution (D) contains
crystallization water \{n an amount of e@ual to or more than 20%
by mass.
5. The semiconductor device agcording to claim 1, wherein said
metal hydroxide and/or metal droxide solid solution (D) is
aluminum hydroxide and/or magnesi hydroxide.
6. The semiconductor device accerding Yo claim 5, wherein said
epoxy resin composition further contains RYne or more of aluminum
corrosion inhibitors selected from the Yroup consisting of

zirconium hydroxide, hydrotalcite and boehmit

7. The semiconductor device according to claim 1, whgrein the mode
diameter of said spherical silica (C} is equal to or Iess than 35
um, and the content ratio of particles having a diameterN\of equal
to or more than 55 pm contained in said spherical silica XC) is

equal to or less than 0.1% by mass.
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. The semiconductor device according to claim 1, wherein said
epoxy resin contains at least one epoxy resin selected from the
group\consisting of an epoxy resin represented by the general
formula N1}, an epoxy resin represented by the general formula (2),
in represented by the general fermula (3) and an epoxy

an epoxy r

resin repres&nted by the general formula (4},

0—C—G—CH) 0—C—C—CH,
’ H, Vg l Hy g
H— Ri H (0
\ nl
(R3) (R3)
wherein, in the generyl formula (1), -Rl- is a phenylene group

or a naphthylene group; the\pbonding position of the glycidyl ether
groups may be any one of c-pdsgition and B-position when -Rl- is
a naphthylene group; -R2- is a phknylene group, a biphenylene group
or a naphthylene group; R3 and R4 sre groups introduced to R1 and
R2 respectively, are each a hydrocarban group having 1 to 10 carbon
atoms, and may be the same or differenh from each other; a is aﬁ
integer of from 0 to 5; b is an integer of from 0 to 8; and an average
or more than 1 and

value of nl is a positive number of egual

equal to or less than 3,

®RS),
[ (|)>/\o o/\<]
¢ R6-C-R6 @
P 0 o \/<‘|’]
d

wherein, in the general formula (2}, R5 is a hydrocarbon §roup

having 1 to 4 carbon atoms, and may be the same or different f£rom
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each other; R6 is a hydrogen atom or a hydrocarbon group having
to 4 carbon atoms, and may be the same or different from each

other; ¢ and d are each an integer of 0 or 1; and e is an integer

of fram 0 to 5,

‘H
HED rc—ﬁ X o- C_?_C _C—C_C’H @
° Pack™ /g

R?

wherein, in the&\general formula (3), R7 and R8 are each a hydrogen

atom or a methyl grgup; and n3 is an integer of from 0 to 5,
0

cloctsipee

wherein, in the general formyla (4), an average value of n4d is

Gy

10 a positive number of equal to or mpore than 0 and equal to or less

than 4.

9. The semiconductor device according t&§ claim 1, wherein said

curing agent contains a phenol resin repregented by the general

15 formula (5),
CH OH

H F\l’g (— R10 l 1 H
\LHz \ M \JnS

(Rﬂ)f (mz)g (Rﬂ)f

wherein, in the general formula (5), -R9- is a phenylene group
or a naphthylene group; the binding position of the hydroxyl gxoups

may be any one of o-position and B-position when -R%- is\ a
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naphthylene group; ~R10- is a phenylene group, a biphenylene group
or a naphthylene group; R11l and R12 are groups introduced to RO
and\R10 respectively, are each a hydrocarbon group having 1 to 10
carboR atoms, and may be the same or different from each other;
f is an\integer of from 0 to 5; ¢ 1s an integer of from 0 to 8;
and an avexage value of n5 is a positive number of equal to or more

than 1 and egyual to or less than 3.

10. The semiconductor device according to claim 1, wherein said
curing agent contains a phenol resin represented by the general

formula (6),

CHUOHH DL ©

wherein, in the general formyla {6), an average value of n6 is
a positive number of equal to or mgre than 0 and equal to or less

than 4.
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CLAIMS

1. A semiconductor device comprising a lead frame having a die pad portion or a circuit board
provided with an electrical bonding portion, at least one semiconductor element having an electrode
pad which is stacked on or mounted in parallel on said die pad portion of said lead frame or on said
circuit board, a copper wire which electrically connects said electrical bonding portion provided on
said lead frame or said circuit board to said electrode pad provided on said semiconductor element,
and an encapsulating material which encapsulates said semiconductor element and said copper wire,
wherein the wire diameter of said copper wire is equal to or more than 18 um and equal to or less
than 23 pm, said encapsulating material is composed of a cured product of an epoxy resin
composition, said epoxy resin composition contains an epoxy resin {A), a curing agent {B), a spherical
silica (C), and a metal hydroxide and/or metal hydroxide solid solution (D), said semiconductor device
is obtained through a step of encapsulating by said epoxy resin composition and molding, and then
segmenting the resultant into pieces wherein said curing agent contains a phenol resin represented

by the general formula (6},

wherein, in the general formula (8), an average value of né is a positive number of equal to or more

than 0 and equal to or less than 4.




