; =>e3eb& yb#vvwx" >xx6yT\y# slightly lowers in nol di ng Mé2hpasre PALER

e oyt ona! [HTHRTREY. (herorore, 2 et hod A obj ot of the

pr esent invention is t@gpkovide a resin corrp03| tion which is an excell ent
material as an epoxy sem conductor engapsul ating material, obtained by

usi ng an epoxy refﬁmﬂmnﬂﬂmml mmmkn excel | ent nol ding property and excel | ent
handl i ng property tenperature, and a resin encapsul at ed

sem conduct or deV| ce umbony the resin conposition. That i's, the present

I nvention | oxy resin conpqQsition co risi n . (A .an epoxy conpound
repr esent e§| ﬁg YRHEFS| 1R oRALAANGI RS ﬁP pagedRWAtIRERP O O/ C=CH\ 0O

(1) R R4 Rs wherein, RL to RO represent each independently a hydrogen
atom an aE?SSf-EnSFJ-EE}EillEPQH‘KyFe@F-Bup heFet@ren & & St oms, a

substituted or unsubstitute gr oup, or hal .ogen atom (B) a

pol yfunctl%%?n%bBQyBﬁﬁﬁ%ia ’(’igﬁ‘gvgﬁﬁ Baﬁuhéﬁnoﬂélsﬁ%ﬂxpnunber of twoor

nor el - X ;. <~1 (. ~~"1: ~1~ ~Al~1-~"i ~11
TS AT soqubay Qe m@mou R g e L

~— CA n ~ ~~ ~~ ~ ~ ~ —— .........I ~

, wiCs In_ rthn °b3%cf St a‘hh%p%&?s%ﬁﬁ ﬁB"SG&ﬁPnc&ﬁ"t &%lﬂfé"@'%e"‘hol ic

ydroxyl QL Qupy et el L, R APOLH 91,2 1 ROKL, ST S, 4 S from

semiconductor encapsulating material, obtained by using an
epoxy resin which has excellent molding property and
excellent handling property even at room temperature, and
a resin encapsulated semiconductor device using the resin
composition.

That is, the present invention is an epoxy resin
composition comprising:
(A) an epoxy compound represented by the general formula

(1):

Ry Ra Rg R, __Rs
O >-C CH{Q‘OA (1)
Rs Rs

wherein, R, to R, represent each independently a hydrogen
atom, an acyclic or cyclic alkyl group having 1 to 6 carbon
atoms, a substituted or unsubstituted phenyl group or a
halogen atom,

(B) a polyfunctional epoxy compound having a functional

group number of two or more/—aﬂey oo f Yoo /*)
)‘)Ll47l [ (k*“ [S¥ MW—&,\-\J gr ?L\L_v\\}\ Ny _;((il'\'\ (25 R A ‘\l\x{((‘kg)( Q(

ethe s u:tv‘i.“mm.l IL'H—“Sf\huﬁ‘"muL‘“““‘ aovelatts
| .



to 99% by wei ght based on the total weight of the epoxy conmpounds (A) and
(H) Further, the present invention relates to a resin encapsul at ed

-sem conduct or devi ce obtai ned by encapsul ati ng a sem conduct or el enent
usi ng the above epoxy resin conposition. BRI EF DESCRI PTI ON OF THE DRAW NG
Figure 1 is a graph showi ng the rel at sgon between the softening point and
the mxing ratio of the epoxy resins . Figure 2 is a graph show ng storage
stability of the resin conposition of Exanple 9 and Conparative Exanple 7.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Speci fic exanpl es of the respective

substituen RL to of the epoxy, resin represented hy. the general fornula
(1) used |{15! &t p?%cs%g)r']tc‘ﬁ%%t%)%?f}% ncccfrhtd%l ?%ﬁ pd}e&%lcehﬁgrodf%ﬁp, pr opyl
group, but Io roup, anyl group, hexyl group, cyclohexyl group, phenyl

group, tol%T bup, xylyl group (including respective isoners), chlorine

Séﬁ%al 't ofhret ThEbropSet ieF ot b TR ?ciéfzoé i ?%‘38 2o "¢

car bork Earbon QEEy BEmynSt pRREScst HhBches B metenk < MHS SR orougs)
o oy AL alRag these corpounds

44 _di ydr oxy SSher o {3 PR *LhbBABECy, celppeg to & resin-

4,4' -dih - e dbt s bur vl - c =z di ; '

4.4 :gi Exy/ rfgagﬁ%’gﬁ‘t:%ﬁ?%:%‘%‘?‘g?‘:’gE 3@?%3?%3@ by
S o

3-t-but §| I‘Z’eﬂirgl hy rﬁ%§%r}'5: , 6-trinmet hgl stil bene, and

3-t-butyl ghyEMi dsERdTEON SOF Oriif | BRARYNEL 1 | bene are particularly
preferable fromthe viewpoints of easiness of synthesis, performances, and
price of the rawq@en ak. a TH£S6h HHDWidESLHS r%rl%tqlarﬁb@[%dze@h ggacting

bi sphenols with an epi hal ohydrin in the presence of an al kaline such as

sodi um hy §opdeds mgdike E\h&ethe%iicgh!b&féﬂiowith@]e?l@Q&Yrégih_B.haVi ng
hi gh purity is obtained, a reaction in the presence of an aprotic sol vent

is suitabl e asrdeamrd kRedsi 8 Jopsih e EtARYd ealabdnitai £Opaa (JP-A)
No. 6031,517. In the epoxy resin conposition of the present
resin composition of Example 9 and Comparative Example 7.

DETAILED DESCRIPTION OF THE INVENTION

Specific examples of the respective substituents R,
to R, of the epoxy resin represented by the general formula
(1) used in the present invention include methyl group,
ethyl group, propyl group, butyl group, amyl group, hexyl
group, cyclohexyl group, phenyl group, tolyl group, xylyl
group (including respective isomers), chlorine atom ,
bromine atom and the like.

The epoxy resin represented by the general formula (I)
can be obtained by glycidyl-etherifying stilbenephenols

according to a conventional method.



I nvention, as polyfunctional epoxy conpound (B) having a functional group
nunber. of two or nore , there can be used 9 known conpounds, and
-exanpl es thereof include novol ak based ehyde with phenols such as phenol,
o-cresol and the ike; glycidyl ether conpounds derived fromthr or i
ore-functional phenols such as phlorog ycin , '
tris-(."'4ydroxyphenyl)-nethane, 1,1, 2,2-tetrakis( ydroxyphenyl)ethane and
the like; gly idyl ether onpounds of pol yhydric phenols obt ned by
condensation reaction of phenols with aromati carbonyl conmpounds m ne-based

CPOXY {05! Rk e LRI RAPLORREDN 10 00 S BREPLERi G T Raget et ol
e RO RIS S e\ kAT P kg B Sldor

o e <) iR B R, 5 A -

reny on-! | apLBenge A oLyshegban g 2,81 ALgged pige xyl enedi i ne

(ot 1 am nge BBy} Igch Lhgnend GpeChMce,eRo0) resine vhich are

the like, @Qgramethyl-a-mmthylstilbene, 4,4’-dihydroxy-3,3'-di-

t-butyl-5,5’-dimethylstilbene, 4,4’'-dihydroxy-3,3’'-di-
t-butyl-6,6’-dimethylstilbene, 2,2’-dihydroxy-3,3’'-di-
t-butyl-6,6’'-dimethylstilbene, 2,4’-dihydroxy-3,3’'-di-
t-butyl-6,6’'-dimethylstilbene, 3-t-butyl-4,4’'-
dihydroxy-3’,5,5'-trimethylstilbene, 3-t-butyl-2,4’'-
dihydroxy-3’,5’,6-trimethylstilbene and 3-t-butyl-4,4’-
dihydroxy-3’,5’,6-trimethylstilbene are particularly
preferable from the viewpoints of easiness of synthesis,
performances, and price of the raw material.

These epoxy resins are obtained by reacting bisphenols
with an epihalohydrin in the presence of an alkaline such
as sodium hydroxide and the like. Particularly, when an
epoxy resin having high purity is obtained, a reaction in
the presence of an aprotic solvent is suitable as described
in Japanese Patent Application Laid-Open (JP-A) No. 60-
31,517.

In the epoxy resin composition of the present
invention, as polyfunctional epoxy compound (B) having a

functional group number of two or mﬁ:jq there can be used <59
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w glycidyl ether compounds of pol yhydric phenols containing a trisnethane
Jgroup -obtai ned by condensation reaction of phenols with aromatic carbonyl
-conpounds are particularly preferable in view of heat resistance, easy
avai lability and cost. The resin conposition of the present invention may
contain glycidyl ester-based conpoundg derived fromaromatic carboxylic
‘aci ds such as p-oxybenzoic acid, noxybenzoic acid, terephthalic acid,
i sophthalic acid and the |ike, such as bisphenol A, bisphenol F,
t et r amet hyl bi phenol , hydroqui none, resorcin,
4, 4~t hi odi (2, 6-di net hyl phenol ), di hydr oxynapht hal ene,
bis(hydro%?ﬁﬁ@%y¢9@w%9%¢%peﬁPﬁn§¥aBP§€ﬁygPS%?BﬁeH?Ffﬁéﬁtﬁﬂ%@%ﬁ%ﬁ the |ike;
hydant oi n- based epoxy conpounds, derived from,5, 5-di net hyl hydant oi n-and t he
i ke; aH(Rﬁﬁq% POy FeIt+ns WHERTa3rS-ReBLEL N4 RPERISHS GIteXy T pr opane,
2,2-bis[4-(2, 3epgxypropyl)cycl ohexyl) propane, vinyl cycl ohexene/di oxi de,

S yde Wit pheppd sy Ry Ao RPRRBOLar PokyPaPL 2R thige | ke;
di val ent gjycidyl_ether_conpounds such as diglycidyl ether £onpounds and
the |ike dbk&ed¥¥ohiyl nghReE 5%%H%F§§§cﬁeégﬂ§ﬁ-GFQWyGPJF‘aHFIine and the
| i ke, am nes or_hal ogenat ed bi sphenols such as te&rabro'-bisphehol A and
the |ike. BORHHRCHIRN2 b PRERBHDOSHER oS oPP L RECHLESERE i AFERri(dm may al so
contain 11 cyanate resins such as 2, 2-bi s(4-cyanat ephenyl ) propane and the
like. Thefd Xéhﬁ?ykbﬂﬂ%ﬁ%ﬁ?eoffthe pgegéﬁfa¥ﬁ§"'Fion i s obtained by

m xi ng the i | bene-based epo C ound, (A) repregsent ed, by the general
fo?hu?a (¥ 4%%ﬁ¥éhﬁ9i§h%ﬁ?ﬁk%?%%irpﬁuoﬁﬁﬁﬁgng. 'ﬁ§¥%)§g$ﬁé contgnt of the
epoxy conpound Q} is, fqr.exanple, frqm -Af-r-s120 t.0 9%%&b wei ght,
ond b of cIERTEP AT B SN R S abEHBR4 Y FOPIRRRRRIRE of e
epoxy CO”&%%%dci(o@ oafdpﬁg]r?o Qe 8 &}{Qgi garbonyl compounds ;

i
|

%mine-based epoxy resins derivéd from p-amin0phenol,§m-
i

T

?minophenol, 4-aminomethacreéol, 6-aminomethacresol,:
i,4'-diaminodiphenylmetha e, 3,3’-~ |
iaminodiphenylmethane, /4,4’-diaminodiphenyl ether,

B,4’-diaminodiphenyl e€ther, 1,4-bis(4-
gminophenoxy)benzeng, 1,4-bis(3-aminophenoxy)benzene,
] ,3-bis(4-aminophénoxy)benzene, 1,3-bis(3-
aminophenoxy)bénzene, 2,2-bis(4-

iaminophenoxyphenyl )propane, p-phenylenediamine, m-

phenylengéiamine,2,4-toluenediamine,2,6-toluenediamﬁne,

enediamine, m-xylylenediamine, 1,4-

S

ohexanebis(methylamine), 1,3-
yclohexanebis(methylamine) and the like, and one or more

> ¥ésins are used. Am§;;i;;;;:—;:::IEE‘EEEERk :

epoxy resins which are reaction products of folmaldehyde

with phenols such as phenol, o-cresol and the like, and



If only the polyfunctional epoxy conpound ( B ) is used, nelt viscosity of
Jhe resinis high, therefore, when a filler is used in | arge anount,
flowing property of the whole resin conposition in heat-nelting becones

| ow, nol ding property deteriorates, gloss on the surface of the cured

.ol ded article disappears, and sonetipgs, unfilled portion is formed in the
‘cured material. By conbining the stil bene-based epoxy conpound (A) wth the
pol yfunctional epoxy conpound (B), high filling with a filler which is
difficult when the pol yfunctional epoxy is used alone can be easily
acconplished, and_.in addition, a cured erial having excell en{ nol ding
property iSIMEFQVﬁeﬁFh9ﬁéﬁ”ﬂﬁ@”&%ﬁf@h?oggkyﬂglngQ?negﬁﬁﬂ%ﬁﬁ?%&ng, for
exanpl e, fron1ﬂ~& tﬁ 60@6bx wei ght , based on the total anount . , .. 38 What
i's cl ai meddi EFi§MeRRaBEIFORPRERERPISPY | CAPIRRTRELPRGTERAF 1R BFoxy
conmpound represented by the general formula %2‘ RS$Rs.9 OO0/
04\ O CPheBOL SRR ESHRE IhEFEPANYR CPBPRENECRES BT LR HL *FiBpendent | y
a hydrogen atgm agyclic or clic alkyl group havin t.0. 6. car bon
Rtons. 5 SRBSEFEADOA SF VHSULRT (A SHANATER oA Df 2 e Bybh-F om

tae- (. LF(B&Ba Bolyfunctional epoxy com and having a functional group
nunber of & 6PShor ~._and (C) an epoxy curing agent containing a

phenol | VS OxkheSE2uty WigLebDLle BEORRL! Lab ol I hn corppund (4
contain glycidyl ester-based compounds derived from
aromatic carboxylic acids such as p-oxybenzoic acid, m-
oxybenzoic acid, terephthalic acid, isophthalic acid and
the like, such as bisphenol A, bisphenol F,
tetramethylbiphenol, hydroquinone, resorcin, 4,4’-
thiodi(2,6-dimethylphenol), dihydroxynaphthalene,
bis(hydroxyphenyl)dicyclopentane,
bis(hydroxyphenyl)menthane and the like; hydantoin-based
epoxy compounds derived from 5,5~-dimethylhydantoin and the
like; alicyclic epoxy resins such as 2,2-bis(3,4-
epoxycyclohexyl)propane, 2,2-bis([4-(2,3-
epoxypropyl)cyclohexyl }propane, vinylcyclohexene dioxide,
3,4-epoxycyclohexylmethyl-3, 4-epoxycyclohexane
carboxylate and the 1like; divalent glycidyl ether compounds
such as diglycidyl ether compounds and the like derived from
dihydric phenols such as N,N-diglycidylaniline and the like,
amines or halogenated bisphenols such as
tetrabromobisphenol A and the like. Further, the resin

composition of the present invention may also contain



conpounds (A) and (B). 2. a epoxy--resin_ cQ_.~o~it,ion accordin wherein
the proportion of the epoxy d (A is from20 to 99% by wei ght on the total
-wei ght of the epoxy (A)and -(B) The epoxy resin conposition according to
claim11, which further conprises an inorganic filler ( D) in an anount

39 of from25 to 95% by wei ght based pp the weight of the whole resin
‘conposition. The epoxy resin conposition according to claim, 2; wherein the
inorganic filler (D) is in an anount of from50 to 95% by wei ght based on
t he wei ght of the whole resin conmposition. 2, wherein the pol yfuncti onal
conmpound (B) is a glycidyl ether ound of phenol novolaks or a glycidyl W
raa vval a SYamg:eVxes s such\ag A2 -bis(4=-cyanptephedil IREARAR®Nposi ti on
according to claim1, or 2, wherein the epoxy curing agent containing a
phenolic A osye HkkRip (C) is an aral kyl phenol resin. A

resi n-encapsul at edsem conduct or devi ce obtai ned by encapsul ating a

semi conduct or FRErEPOXYSFA§LRRORPRRGNE &ff FNeoRPESPRLONBENELARMSL or

LA AA L A3@Q.A A A (Sr.Afe AH 445 C
4" 4( 4 #. pbhigsed dan adxdag the, shidderer-Rsed e PQayT\ERIRECGHNG A\AY ca] ca] ca]
c aUc

represented by the general formula (1) with the
polyfunctional epoxy compound (B).

The content of the epoxy compound (A) is, for example,
from { £0-99%-by weight;-preferably frof 20 to 99% by weight, D)
and xféfqpreferably from 30 to 90% by weight based on the )
total amount of the epoxy compound (A) and the epoxy
compound (B).

If only the polyfunctional epoxy compound (B) is used,
melt viscosity of the resin is high, therefore, when a
filler is used in large amount, flowing property of the
whole resin composition in heat-melting becomes low,
molding property deteriorates, gloss on the surface of the
cured molded article disappears, and sometimes, unfilled
portion is formed in the cured material. By combining the
stilbene-based epoxy compound (A) with the polyfunctional |
epoxy compound (B), high filling with a filler which is
difficult when the polyfunctional epoxy is used alone can
be easily accomplished, and in addition, a cured material
having excellent molding property is obtained.

When the content of the epoxy compound(A) is, for

example, from %to 60% by weight based on the total amount @

VLS



aJjc aJcalca]calca]lcallca]jcalc aUc alJc allc
,a] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cTa] ca VWhow V |

“ ZU vql fa\ W ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca! oqHOY*i 60p
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FSs109% & ()- M 10%t& ()-R FY o & () V[ ? y&mo% & ()-( $10% & () - (

"3109% & ()-( 10% & ()- 3&;@
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e P CH<

wherein, R, to R, represent each independently a hydrogen

atom, an acyclic or cyclic alkyl group having 1 to 6 carbon
atoms, a substituted or unsubstituted phenyl group or a
Gl (ke poge U

(B) a polyfunctional epoxy compdund having a functional

halogen atom,

group number of two or more/, and °
(C) an epoxy curing agent containing a phenolic hydroxyl
group,

wherein the proportion of the epoxy compound (A) is from
/OZI to 99% by weight based on the total weight of the epoxy

compounds (A) and (B).

25— Thé epoxy-resin composition according-to-claim-1

wherein the proportion of the epoxy nd (A) is from

20 to 99% by weight on the total weight of the epoxy
S (A) and (B)
(2’,/{ The epoxy resin composition according to claim 1,

which further comprises an inorganic filler (D) in an amount
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[(//6( The epoxy resin composition according to claim 1, or
2, wherein the epoxy curing agent containing a phenolic
hydroxyl group (C) is an aralkylphenol resin.

%/ / Aresin-encapsulated semiconductor device obtained by
encapsulating a semiconductor element using the epoxy resin

composition of claim 1 or ,6’

2



