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1. An epoxy resin composition for semiconductor
encapsulation, comprising an epoxy resin (A) and curing
agent (B), used for encapsulating a copper wire/fand a
semiconductor element connected to the copper/wire,
wherein a cured product of the epoxy rebdin composition
for semiconductor encapsulation is heated for 10 hours at
200°C, the amount of generation of a firgt corrosive gas that
is a sulfur compound having corrosivefiess to the copper wire
is less than or equal to 70 ppm.
2. The epoxy resin composifion for semiconductor
encapsulation according tgfclaim 1, wherein the first
corrosive gas is sulfurglis acid gas.
3. The epoxy resyn composition for semiconductor
encapsulation acgording to claim 1 or 2, wherein a second
corrosive gas tiat is a halogen compound, and a third corrosive
gas that is organic acid are corrosive to the copper wire,
and the tgtal amount of generation of the first, second and
third cfrrosive gases generated when the cured product of the
resin composition for semiconductor encapsulation is

epox

ted for 10 hours at 200°C is less than or equal to 230 ppm.

4. The epoxy resin composition for semiconductor

encapsulation according to claim 3, wherein the second
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corrosive gas is hydrogen chloride gas.

3. The epoxy resin composition for semiconductor
encapsulation according to claim 3 cor 4, wherein tlfe third
corrosive gas includes two or more kinds of differefit organic

acids.

6. The epoxy resin composition for semdconductor
encapsulation according to any one of c)aims 3 to 5, wherein

the third corrosive gas includes forfiic acid and/or acetic

acid.

7. The epoxy resin composifion for semiconductor
encapsulation according to/fany one of claims 1 to 6, further

comprising hydrotalcite

8. The epoxy resZn composition for semiconductor

encapsulation acgbrding to claim 7, wherein the hydrotalcite

is a compound f£epresented by the following formula (1):
MaBlyp () 22+3p-2c {CO3) ¢'mHE0 (1)

wherein ifAl the formula (1), M represents a metal element

includjhg at least Mg; a, b and ¢ are respectively numbers

that/satisfy the relations: 2 < a <8, 1 £b <3, and 0.5 <

2; and m represents an integer of equal to or larger than

The epoxy resin composition for semiconductor
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encapsulation according to any one of claims 1 to 8, wherei
the epoxy resin {(A) includes at least one selected from
group consisting of an epoxy resin represented by th
following formula (2), an epoxy resin represented Hy the

following formula (3), and an epoxy resin represepted by the
following formula (4):

[Chemical Formula 1]

O O

o [ (2)
H\;:w, H
5
(R )gL g_n3

group or a naphthyleneAfroup; when Ar! is a naphthylene group,

the glycidyl ether gfoup may be bonded to any of the a-position

and the P-positighn; Ar® represents any one group among a

phenylene group, a biphenylene group and a naphthylene group;

R® and R® eafh independently represent a hydrocarbon group

having 1 o 10 carbon atoms; g represents an integer of 0 to

3

5; h represents an integer of 0 to 8; n° represents the degree

[Chemical Formula 2]
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wherein in the formula (3), a plurality of/R®s each
independently represent a hydrogen atomor a hydrgcarbon group
having 1 to 4 carbon atoms; and n° representf the degree of
! 5 polymerization, and the average value theyeof is a positive

number of 0 to 4; and

[Chemical Formula 3]

10 each independently repfesent a hydrogen atom or a hydrocarbon

group having 1 to 4 ¢g&rbon atoms; and n® represents the degree
p g

of polymerizatior/ and the average value thereof is a positive

number of 0 to

15 . epoxy resin composition for semiconductor

represented by the following formula (5):

{Chemical Formula 4]
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wherein in the formula (5), Ar® representf a phenylene

group or a naphthylene group; when ar® is a naghthylene group,

' the hydroxyl group may be bonded to any of fhe a-position and
5 the B-position; Ar® represents any one grfup among a phenylene
group, a biphenylene group and a naphthylene group; R? and

R® each independently represent a/hydrocarbon group having
1 to 10 carbon atoms; i represefits an integer of.0 to 5; j
represents an integer of 0 to/8; n’ represents the degree of
10 polymerization, and the avfrage value is a positive number

of 1 to 3.

11. The epoxy resZn composition for semiconductor
encapsulation acgbrding to any one of claims 1 to 10, wherein
15 the copper purdty of the copper wire is more than or equal

to 99.99% by mass.

12. Afcured product of the epoxy resin composition for

semifonductor encapsulation according to any one of claims

13. A semiconductor device comprising:

a lead frame having a die pad unit;
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a semiconductor element mounted on the die pad unit:

a copper wire that electrically connects the lead fryme
and the semiconductor element; and

an encapsulating resin that is formed from a Afured
product of an epoxy resin composition and encapspdlates the
semiconductor element and the copper wire,

wherein when the encapsulating resin if heated for 10
hours at 200°C, the amount of generation offa first corrosive
gas that is a sulfur compound having rrosiveness to the

copper wire 1s less than or equal tg 70 ppmn.

14. The semiconductor device agording to claim 13, whexein
the second corrosive gas thay is a halogen compound, and a
third corrosive gas that is #n organic acid have corrosiveness
to the copper wire, and when the encapsulating resin is heated
for 10 hours at 200°C,/the total amount of generation of the

first, second and third corrosive gases is less than or equal

to 230 ppmn.

15. The sefiiconductor device according to claim 13 or 14,
wherein t}fe copper wire is bonded to an electrode pad formed
on the gemiconductor element, and the electrode pad contains

alumfnum as a main component.
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The invention claimed 1s:

1. An epoxy resin composition for semiconductor encap-
sulation, comprising an epoxy resin and a curing agent, said
composition used for encapsulatling a copper wire and asemi-
conductor element connected to the copper w ire,

wherein a cured product of the epoxy resin composition for

semiconductor encapsulation is heated for 10 hours at
200° C., the amount of generation of a first corrosive gas
that is a sulfur compound having corrosiveness to the
copper wire is less than or equal to 70 ppim, and
wherein the first corrosive gas is sulfurous acid gas.

2. The epoxy resin compostition for semiconductor encap-
sulation according to claim 1, wherein a second corrosive gas
thatis a halogen compound, anda third corrosive gas thatis an
organic acid are corrosive to the copper wire, and the total
amount of generation of the first, second and third corrosive
gases generated when the cured product of the epoxy resin
compuosition for mmcanducmrcnmpmLmon isheated for 10
hours at 200° C. is less than or equal 10 230 ppm.

3. The epoxy resinr composition {or semiconductor encap-
sulation according to claim 2, wherein the second corrosive
gas is hydrogen chloride gas.

4. The epoxy resin composition for semiconductor encap-
sulation according to claim 2, wherein the third corrosive gas
includes two or more kinds of different organic acids.

5. The epoxy resin composition for semiconductor encap-
sulation according to ¢laim 2, wherein the third corrosive gas
includes formic acid and/or acetic acid.

6. The epoxy resin coamposition for semiconductor encap-
sulation according to claim 1, further comprising hydrotal-
cile.

7. The epoxy resin composition for semiconductor encap-
sulation according to claim 6, wherein the hydrotalcite is a
compound represented by the following formula (1):

M, Al OH Y 1y 302, C03),.mIHL0 {1}

wherein in the formula (1), M represents a metal element
including at least Mg; a, b and ¢ are respectively numbers that
satisfv the relations: 2=a=8, l=b<3, and 0.5=c<2; and m
represents an integer of equal to or larger than 0.

8. The epoxy resin composition for semiconductor encap-
sulation according to claim 1, wherein the copper purity of the
copper wire is more than or equal 10 99.99% by mass.
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9. A cured product of the epoxy resin composition for
semiconductor encapsulation according to claim 1.

10. A semiconductor device comprising:

a lead frame having a die pad unit:

a semiconductor element mounted on the die pad vnit:

a copper wire that electrically connects the lead frame and

the semiconductor element; and

an encapsulating resin that is formed from a cured product

of an epoxy resin composition and encapsuvlates the
semiconductor element and the copper wire,
wherein when the encapsulating resin is heated for 10
hours at 200° C., the amount of generation of a first
corrosive gas that is a sulfur compound having corro-
siveness to the copper wire is less than or equal to 70
ppm, and
wherein the first corrosive gas is sulfurous acid gas.
11. The semiconductor device according to claim 10,
wherein the second corrosive gas that is a halogen compound,
and a third corrosive gas that is an organic acid have corro-
siveness to the copper wire, and when the encapsulating resin
is heated for 10 hours at 200° C., the total amount of genera-
tion of the first, second and third corrosive gases is less than
or equal to 230 ppm.
12. The semiconductor device according to claim 10,
wherein the copper wire is bonded to an electrode pad formed
on the semiconductor element, and the electrode pad contains
aluminum as a main component.
13. An epoxy resin composition for semiconductor encap-
sulation, comprising an epoxy resin and a curing agent, said
composition used for encapsulating a copper wire and a semi-
conductor element connected to the copper wire,
wherein a cured praduct of the epoxy resin composition for
semiconductor encapsulation is heated for 10 hours at
200° C.,

wherein the amount of generation of a first corrosive gas
that is a sullur compound having corrosiveness w the
copper wire is less than or equal to 70 ppm, and

wherein the epoxy resin includes at least one selected from
the group consisting of an epoxy resin represented by the
following formula (2), an epoxy resin represented by the
following formula (3), and an epoxy resin represented
by the following tormula (4):




47

] .
\I i -,/\&

Ar A

4 RS ) p {Rﬁ}k

H

wherein in the formula (2), Ar' represents a phenylene
group or a naphthylene group; when Ar' is a naphthylene
group, the glycidyl ether group may be bonded to any of
the ci-position and the B-position; Ar” represents any one

group among a phenylene proup, a biphenylene group
and a naphthylene group; R” and R® each independently
represent a hydrocarbon group having 1 to 10 carbon
atoms; g repIEHLHIb an integer of 0 to 5:h represents an
integer of 0 to &; n® represents the degree of polymeriza-
tion, and the average value is a positive numberof' 1 to 3;

{3}

] $

wherein in the formula (3), a plurality of R” s each inde-
pendently represent a hydrogen atom or a bydrocarbon
group having 1 to 4 carbon atoms; and n® represents the
degree of poiymcrlﬁnon, and the average value thereof
15 a positive number of O 10 4; and

i
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wherein in the formula (4), a plurality of R'% and R''s
cach independently represent a hydrogen atom or a
hydrocarbon group having 1 to 4 carbon atoms; and n®
represents the degree of polymerization, and the average
value thereof is a positive number of 0 to 4.

14. An epoxy resin composition for semiconductor encap-
snlation, comprsing an epoxy resin and a curing agent, said
composition used for encapsulating a copper wire and a semi-
conductor element connected to the copper wire,

wherein a cured product of the epoxy resin composition for
semiconductor encapsulation is heated for 10 hours at
200° C.,

wherein the amount of generation of a first corrosive gas
that is a sulfur compound having corrosiveness 1o the
copper wire 1s less than or equal to 70 ppm, and

wherein the epoxy resin composition comprises at [east
one curing agent selected from the group consisting of
compounds represented by the following formula (5):

(51
(.l}H ?H H
I,
\"_:iuj gi\r" /\n]&rj
(R7); Ry R |

wherein in the formula (5), Ar’ represents a phenylene
group or a naphthylene group;

when Ar® is a naphthylene group, the hydroxyl group may
be bonded 10 any of the «-position and the B-position;
Ar® represents any one group among a phenylene group,
a biphenylene group and anaphthylene group; R and R*
cach independently represent a hydrocarbon group hav-
mg 1 1o 10 carbon atoms; i represents an integer ot 0 to
5; j represents an integer of O to 8; n* represents the
d%,zu of polymerization, and the average value 1s 2
positive number of 1 to 3.




