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CLAIMS 

1. An epoxy resin composition for semiconductor 

encapsulation, 	comprising an epoxy resin 	(A) 	and - curing 

5 agent 	(B), 	used for encapsulating a copper wire and a 

semiconductor element connected to the copper wire, 

wherein a cured product of the epoxy re-in composition 

for semiconductor encapsulation is heater, 	for 10 hours at 

200°C, the amount of generation of a fir •.t corrosive gas that 

10 is a sulfur compound having corrosiv- ess to the copper wire 

is less than or equal to 70 ppm. 

2. The epoxy resin compos 	ion for semiconductor 

encapsulation according to claim 1, 	wherein the first 

15 corrosive gas is sulfur. 	s acid gas. 

3. The epoxy resin composition for semiconductor 

encapsulation according to claim 1 or 2, 	wherein a second 

corrosive gas t at is a halogen compound, and a third corrosive 

20 gas that is . 	organic acid are corrosive to the copper wire, 

and the t. al amount of generation of the first, second and 

third corrosive gases generated when the cured product of the 

epox 	resin composition for semiconductor encapsulation is 

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

25 

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. 

5. The epoxy resin composition for semiconductor 

encapsulation according to claim 3 or 4, 	wherein tre third 

5 corrosive gas includes two or more kinds of differ= t organic 

acids. 

6. The epoxy resin composition for se Aconductor 

encapsulation according to any one of c aims 3 to 5, wherein 

10 the third corrosive gas includes fo 	is acid and/or acetic 

acid. 

7. The epoxy resin compos 	ion for semiconductor 

encapsulation according to -ny one of claims 1 to 6, further 

15 comprising hydrotalcite 

B. 	The epoxy resin composition for semiconductor 

encapsulation ac••rding to claim 7, wherein the hydrotalcite 

is a compound 	epresented by the following formula 	(1): 

20 MaAlb (0 	) 2a+3b-2c (CO3) c•mH20 	 (1) 

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

includ 	g at least Mg; 	a, b and c are respectively numbers 

that satisfy the relations: 	2 5 a 5 8, 	1 5 b 5 3, 	and 0.5 5 

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

25 0. 

9. 	The epoxy resin composition for semiconductor 

___ 



47 

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 ey the 

5 following formula (3), and an epoxy resin represented by the 

following formula 	(4): 

[Chemical Formula 1] 

1
,0 

_ 
0 0 (2) 

H 	I 
Ar'l  Ar2  Arl  

1 I I 

(R9g (R6) (R6),., v 3 n 

wherein in the for , 	la 	(2), Arl  represents a phenylene 

10 group or a naphthylene .roup; when Ars  is a naphthylene group, 

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

and the f3-position; Are  represents any one group among a 

phenylene grou,,, a biphenylene group and a naphthylene group; 

R5  and R6  ea h independently represent a hydrocarbon group 

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

5; h re , resents an integer of 0 to 8; n3  represents the degree 

of p. ymerization, and the average value 

o 	1 to 3; 

is a positive number 

[Chemical Formula 2] 
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[Chemical 

independently 

5 	polymerization, 

OH 
_ 	R9 	R9 	R9 	R9  

wherein in the formula 

represent a hydrogen 

1 to 4 carbon atoms; and 

and the average 

of 0 to 4; 	and 

Formula 3] 

- 	R10 	R1° 	R10 	R10 

_ ns 	R9 	R9 	R9 	R9  

(3), 	a plurality of R s each 

atom or a hydrocarbon group 

n5  represent- the degree of 

value the eof is a positive 

R1' 	R10 	R10 	R1° 

0 	(4) 
0 

10 	each 

group 

number 

15 	10. 

encaps 

the 

a.-nt 

2' 	[Chemical 

of polymerizatio 

represented 

0 * 
R." 
* 0 

OH 

wherein in the for 	.la 	(4), 

independently represent 

having 1 to 4 .-rbon atoms; 

and the average 

of 0 	to 4. 

The -poxy resin composition 

ation according to any 

poxy resin composition 

selected from the group 

by the following 

Formula 4] 

_ 

	

Rio 	R io 	R1° 	R1 

04. 
RR"* 

n6 	R10 	R10 

a plurality 

a hydrogen 

and n6  

value 

for 

one of claims 

comprises 

consisting 

formula 	(5): 

R10 	R1 

of R10s and Rlls 

atom or a hydrocarbon 

represents the degree 

thereof is a positive 

semiconductor 

1 to 9, wherein 

at least one curing 

of compounds 
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OH OH
- 

H , 
'
I
3

At'..----...,  , H 
r 

1 
(

A

R7)i 

Ar° 
1 	1 (5) 

(R8) 	(R7)1 -n 4 

wherein in the formula 	(5), Ara  represent 	a phenylene 

group or a naphthylene group; when Ara  is a nar thylene group, 

I  the hydroxyl group may be bonded to any of 	he a-position and 

5 the (3-position; Ar4  represents any one gr•up among a phenylene 

group, 	a biphenylene group and a nap thylene group; R7  and 

R8  each independently represent a 	ydrocarbon group having 

1 to 10 carbon atoms; i repres- is an integer of.0 to 5; 	j 

represents an integer of 0 to :; n' represents the degree of 

10 polymerization, and the average 

of 1 	to 3. 

value is a positive number 

11. The epoxy res i n composition for semiconductor 

encapsulation acording to anyone of claims 1 to 10, wherein 

15 the copper pur ty of 

to 	99.99% b 	mass. 

the copper wire is more than or equal 

12. A cured product of the epoxy resin composition for 

semiconductor encapsulation according to any one of claims 

20 1 	o 	11. 

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 fr 	e 

and the semiconductor element; and 

an encapsulating resin that is formed from a 	ured 

5 product of an epoxy resin composition and encapsilates the 

semiconductor element and the copper wire, 

wherein when the encapsulating resin 	heated for 10 

' hours at 200°C, the amount of generation o 	a first corrosive 

gas that is a sulfur compound having 	.rrosiveness to the 

10 copper wire is less than or equal t. 	70 ppm. 

14. The semiconductor device according to claim 13, wherein 

the second corrosive gas tha 	is a halogen compound, and a 

third corrosive gas that is 	n organic acid have corrosiveness 

15 to the copper wire, and w 	n the encapsulating resin is heated 

for 10 hours at 200°C, the total amount of generation of the 

first, second and t 	rd corrosive gases is less than or equal 

to 230 ppm. 

20 15. The se 'conductor device according to claim 13 or 14, 

wherein te copper wire is bonded to an electrode pad formed 

on the 	emiconductor element, and the electrode pad contains 

alum num as a main component. 
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The invention claimed is: 
1. 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 product oldie epoxy resin composition fur 
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 ppni, and 

wherein the first corrosive gas is sulfurous acid gas. 
2. The epoxy resin composition for semiconductor encap-

sulation according to claim 1, wherein a second corrosive gas 
that is a halogen compound, and a third corrosive gas that is 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 
composition for semiconductor encapsulation is heated for 10 
hours at 200° C. is less than or equal to 230 ppm. 

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

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

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

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

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„Alt(011)2a,3b-2,-(MA-m1420 	 (1) 

wherein in the formula (1), M represents a metal element: 
including at least Mg; a, b and c are respectively numbers that 
satisfy the relations: 2sas8, lsbs3, and 0.5scs2; 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 to 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 unit; 
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 encapsulates 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 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 to the 
copper wire is less than or equal to 70 ppni, and 

wherein the epoxy resin includes at least one selected from 
thegroup consisting of an epoxy resin representedby the 
following formula (2), an epoxy resin represented by the 
following formula (3). and an epoxy resin represented 
by the following formula (4): 
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wherein in the formula (4), a plurality of R's and R' 's 
each 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- 
sulation, comprising au epoxy resin and a curing agent, said 
composition used for encapsulating a copper wire and a semi- 
conductor clement 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 to the 
copper wire is less than or equal to 70 ppm, and 

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

(5 i 
- OH (111 

Ar ' "7-‘%-‘Arl  Ar 

I I 	I 
(R71i (RS'I. 	(le 

- 	• 	- :I $ 

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

when A? is a naphthylene group, the hydroxyl group may 
be bonded to any of the a-position and the n-position; 
Ar4  represents any one group among a phenylene group, 
a biphenylene group and a naphthylene group; R7  and RR  
each independently represent a hydrocarbon group hav- 
ing I to 10 carbon atoms; i represents an integer of 0 to 
5; j represents an integer of 0 to 8; n4  represents the 
degree of polymerization, and the average value is a 
positive number of 1 to 3. 


