1 SPECI FI CATI ON EPDXY RESI N COVPOSI TI ON FOR ENCAPSULATI NG

SEM CONDUCTOR, SEM CONDUCTOR DEVI CE, AND MOLD RELEASI NG AGENT 5
TECHNI CAL FI ELD [ 0001] The present invention relates to an
epoxy resin conposition for encapsul atiig a sem conductor, a

sem conductor device and a nold 10 rel easi ng agent. BACKGROUND ART
[0002] In a sem conductor package assenbly process, a nethod in which
15 an alum num el ectrode and an inner | ead of a sem conductor chip
are electrically connected by neas®EgQfiFacgaizdnwi re by

t her no- conpressi on bonding is currently a mainstream In recent

years, wth the market trends of reduction in size, |ightness and
hi gh performance of el ectronic devices, higher integration and 20

hi gh pi nEBQ¥Nt EMENectCOQMPOSEDIPONeROB afiNGAPFILbATIRYS ySEMIGONEAECTOR,
Thus, a wire bondin rocess which is nore conpl ex than before has
been’ derBRUEAONIRITE DEYIE8pAND MEA® RELRASINGAEENT oxi dat i on of a
copper surface has becone nore advanced by exposing to high
tenpérature of 200 to 250 degrees centigrade over a |long 25 period of
time. unst ances descri bed above, even in a
senlcondu%&%ﬁfg%gagggﬁétlng material excellent in adhesion to a
conventlonat noxi di zed copper surface, adhesion to copper oxide
havi ng a di ?ere t surface state is inferior in many cases, so that

there has bed i QUARl elah(debarOieRL o0l IH0eABkY FEL AL elon fox

encapsul ating with a resin or during solder re etween

an inseréggs dﬁgmgtfngng S LSRRI &+ ] "W g@ﬁﬁé@c&ué@éﬁ HdWce and a mold
i nhibiting tachnment is an index contrary to nold releasability wt h

respgct tol8asdhg.addus. there has been a problem such that when
adhesion is inproved, nold releasability is deteriorated and nol di ng
property is lowered. Wth higher 10 integration of electronic
conponents, in order to achieve both adhesion and nold releasability,
addi ti onBATKGRPONY eARY| ene oxi de wax and a half esterified product of
a copolyner of a-olefin and a maleic acid as a nold rel easi ng agent
has been prbp®eel before oxidation of a copper frame becomes a
problem (for exanple, see 15 Patent Docunments 1 and 2). According to
this nethodhlﬁﬁ@@@qggyductor package assembly process, a method in which
15 an aluminum electrode and an inner lead of a semiconductor chip
are electrically connected by means of a gold wire by
thermo-compression bonding is currently a mainstream. In recent
years, with the market trends of reduction in size, lightness and
high performance of electronic devices, higher integration and
20 high pin count of electronic components are in progress year by
year. Thus, a wire bonding process which is more complex than
before has been demanded, and when a copper lead frame is used,
oxidation of a copper surface has become more advanced by exposing
to high temperature of 200 to 250 degrees centigrade over a long
25 period of time.

Under the circumstances described above, even in a semiconductor

encapsulating material excellent in adhesion to a conventional



been a probl em of |owering adhesion of an encapsulating resin to an
oxi di zed copper frame with the use of a polyethyl ene oxi de wax

t oget her, even though adhesion to an unoxi di zed copper and nold

rel easability are excellent. Furthernoré, there has been a problem 20

of deteriorating continuous nolding property (nold releasability such
as air vent block or the like) in a copolynmer consisting of a short

a- ol ef i nunoixetly zkavisupwrriaburdaoce, | esthdsiam 260 cavppr rat@sdashaving a
nol d rel easi ng agent (for exanple, see Patent Docunment 3). 25 RELATED
DOCUVENTARATENENDOSUNERTE[ 6068 18 Pafenioboturmety Icadepanes iRt dritere
No. 3975386 Patent Docunent 2: Japanese Patent No. 4010176 Pat ent
Docunent 288 Pffihed e PERRARRe P Pafehechpent c siurdmopurdl ¢ arpdpraréngSwfter
61-52862 5 DISCECSURE OF THE | NVENTI ON [ 0004] The present

i nvent i ofi"R2ESHEBR1RECHAHR 8néGSiR PreWUSH Noheé odisre T&i st ances,

o coneucr BitGREcR " RS TRhe DT Shct bl eop oh; GEcapsating
I - : il d ] | di t
o Som solabeRa1neaR FELCAIRIRIL LG MO SOMLANPLS P RGBS co

resin coppeg Iria@@asgﬂg%?ggghg’{;hgkggégeg @Qegtm?f‘é.[ 00M3] tﬂé;iegg}dasg been

to sol ve the above pro sent “inventors have Tepe

conduct ed BRoEXLRNSEME tHAdYhaRd285e8 1 bASHE i nbhAYSed OUnsh 4 ri%tleta%f‘a}oi1ity
af orenenti oned objects are achi eved by using a specific nol

r el easi ngsagefte rfiofradR ERMY MESHINGOPRBSELILYN if0r Ak LneapsHiah MG dher
sem conduct or. Thus, the present invention has been conpl eted. [000

That1d s, ihhegpaesent oifnedridtonis spagdriatdy matbeasr descriche@vien both
bel ow. 25[1] An epoxy resin conposition for encapsulating a
sem condadhesiconmd malgl aelegmap irlddiyy @A td otwbit ng moerdt{Blen@mxide
inorganic filler (C) and a nold rel easing agent, wherein the nold
rel easi ngax and a half esterified product of a copolymer of a-olefin and
a maleic acid as a mold releasing agent has been proposed before
oxidation of a copper frame becomes a problem (for example, see
15 Patent Documents 1 and 2). According to this method, there has
been a problem of lowering adhesion of an encapsulating resin to
an oxidized copper frame with the use of a polyethylene oxide wax
together, even though adhesion to an unoxidized copper and mold
releasability are excellent. Furthermore, there has been a problem
20 of deteriorating continuous melding property (mold releasability
such as air vent block or the like) in a copolymer consisting of

a short a-olefin moiety having equal to or less than 25 carbon atoms

as a meld releasing agent (for example, see Patent Document 3).

25 RELATED DOCUMENT
PATENT DGCUMENT

[0003]



4 agent contains a conpound (D) having a copol ynmer of a-olefin having
28 to 60 carbon atons and a mal ei c anhydride esterified with a | ong
chain aliphatic al cohol having 10 to 25 carbon atons. [2] The epoxy
resin conposition for encapsulating a 53emni conductor according to
[1], further containing a siloxane addition polynmer nodified product
represented by the follow ng general fornmula (1), [Chem cal Fornula
1] RIR1IR1 REagen§i OoSunRBEl) :dR2piFkeze]l Batiend Mo.i B3AMSsor nul a, R2
to R2 are selected froma hydrogen atom a substituted or

unsubst i t ut BatRpar besepenRtgrougapaverg FatenssNear ¥OA 0dt’éns, an

al kyl eneoxy egC|dyI et her group and an al kyl ene oxi de group, and al
may be the S3hEN6r HPFFBEBARt #f o BRRACDEhrXamned RAtaE sdrsdiiahtion
froma hyd en ato bst.it 15 or unsubstituted hydrocarbon
group haéPhggfaFéof 8ar§§ﬁ gﬁogé%%gn ani no group, a carboxyl group,
a glxgidyl et her group and an al kyl carboxylic

aci d-4, 4" - (1-met hyl et hyl i dene) bi sphenol di gl yci dyl ether group, and
all may r f om each other; and n represents an
i nt eger g? ??gﬁﬁﬁﬁeoglggt gg%ﬁ§?1$ e epoxy resin conposition for
encapsul ati pgpgggemnm conductor according to [1] or [2], wherein the
content of the conpound (D) having a copol yner of a- olefln havi ng 28

to 60 carbonhatnss & idvERltics ea@mtérdece%emﬂshe@ Yt &y b@ﬁehe above
chain aliphatic al cohol having 10 to 25 carbon atons is equal to or

nore thapibbimabahyegnsanandseguabrbeide besspokan rHRQ% l&)bnilfﬁ)%itlon for
based on 100% by 5 mass of the total amount of the nold releasing
agentt encfgbulheirgorysemsicondanposi whaehf dis exealdwnat iimg adthesion to
sem conductor according to [2], wherein the content of the sil oxane

addi t i oncppbgireroxoii f | @hdor adact d¢xcellett t dnor mpbde tdiban Db Bt hy and
mass and equal to or |ess than 2% by mass, based on 100% by mass of

t he tot aFoBRRBOAPUST miéilé@o@rqucoﬁp@@mmdwt@mmw hagiag an
sem conduct or. [5] The epoxy resin conposition for encapsul ating

a sem coORUEREBFE SREBPARAGERE By tHReSBPXY1FeRd N FLPTPRISALEON t FEdeForypld
10 resin éf% cont ai ns | east one kind selected fromthe group
consistih ?Sén8i5H8H§r type epoxy resin, a paraxylylene type epoxy
re5|g and a[@@ g | aral kyl type epoxy resin having a biphenyl ene

skel €t on. ? f The epoxy resin conposition for encapsulating a 15

sem conduct gy d,ngo1 9 ANE QRELAS i%ﬂléﬁk[fﬂhe g SvgRtors have

encapsul ati on of a sem conduc or eIe 'n a senl evice

having ar£QRREEAEQNE AP %%deﬁféﬁglve stddy a’ﬁdsgglac?ggﬁgi:o.rh%ve found

device, wherein a sem conductor elenent is encapsul ate

cured preHyettRé ébere@@mlasﬁéano@j)é@@elat@rhéﬁ)lé@éd%g[ﬁ%q{gﬂa PR ific
sem conductor according to any one of [1] to A ol

rel easi ngoagenteteatahgi ngganeonmpewundanD) epawyng radsGRPOolymosAfion for
a-olefin having 28 to 60 carbon atons and a mal ei ¢ anhydri

est el f i edcapshlatliinggachamhcahidphabirc althokol thaviprgs2ntlQnivention has
carbon at ons.
been completed.
[0006]
That is, the present invention is specified by matters described
in below:
25 [1] An epoxy resin composition for encapsulating a semiconductor

containing an epoxy resin (A), a curing agent (B), an inorganic

filler (C) and a mold releasing agent, wherein the mold releasing



[9] The nold rel easi ng agent according to [8], used for an epoxy

resin conposition for encapsulating a sem conductor. 6 [ 10] The
nol d rel easi ng agent according to [9], wherein the epoxy resin
conposition for encapsul ating a sem conductor is used for

encapsul ation of a sem conductor elenent in a sem conductor device
havi ng a copper-containing |lead frane. 5 EFFECT OF THE | NVENTI ON

[0007] agEhd epok§inesi voopoposi {Pbhmawmencapsul @éngfaca-olefin having
sem conductor of the present invention is excellent in adhesion to
copper oxiBdeo b crgloeTy afersadid iat padfdccomt v dobde arfiel gl et vpsht § long
during nol di.ng. \\Wen el ectroni ¢ conponents such as IC, LSI and the

li ke ar e CBRERpSALRLEF 15y SRS 1t BaY 1&50P tesidr CHHRsHT tatems or
encapsulatiTg a i,niconductor, a.sem conduct or device excellent in

the reliabillFdy beSBB¥Ri nd§S1Es BRUAS TESER PTIEN OFTARSHRARIRGS 2
[ 0008 Th oV nd. ot her. obj ect advant.ages and _features of,the
prese%t Fﬁ@éﬁ?ﬁ%ﬁcwpl %ﬁf?ﬁé%?%pﬁ%ri%ﬁ’frqﬁﬁ foPP b RgNgpa Siloxane
descri pt i .f ce i I i t Ln.conjuncti .

W th t he SaiSHsEn HAy e HATLALETRESLFEE! 2 P8R, B0 R MR ' R rowing

iIlustragbRgra1Ck8eRuIaCti@n structure of an exanple of a
sem conduct or device using the epoxy resin conposition for

encapsul ati pghamsericenewchar 10f the present invention. 25 Fig. 2 is
a schematic plan view illustrating a state of a mddle nold after

mol ding in a nolgh for evalluatipg a 1 oad during nold rel easing of the
epoxy resin co sition;fgr engapsulating a 7 sem conductor of the

present inveation. | __Eig;{i_l i_ggfachematic view illustrating a
cross-section stfugtureloflan A patrt inllhe vicinity of a nol ded
product in the mddle W%td of Ekpg. 2. S DESCRI PTI ON OF EMBODI MENTS

[ 0009] It is preferabl e fhat the epoxy resin conposition for
encapsul ating a sem conductor according to the present invention 10

cont g NS anyREEXYn! €ShNthé) foPnGUs| NG RQGERE LR, s&TedPOK 98RE I iHJBogen

(C© and a nold releasing agent. It is preferable that the nol

rel easi ngtagent eapbaiRStEL) o2 CORPOWRd thaWd Gyl reRRANEE G fup having 1
a-olefin having 28 to 60 carbon atons and a mal ei ¢ anhydride

esterified @bt haabbangtohai,n aal sihkatlieteaxgoldlydiamilngthet ¢yrtupl®nd an
carbon atons. Hereinafter, respective conponents will be described in
detail. alkYhenepoxydeegirmupd) ansked liln malye ber édentsamey et idirf fiexamit from
particularlé Iinited3as I9ng as it is generally used for an epoxy

resin coffp68iqtherf & enBapsd aciagteadsartn enidregen Btamp| @substituted

15 or unsubstituted hydrocarbon group having 1 to 10 carbon atoms,

an amino group, a carboxyl group, a glycidyl ether group and an
alkylcarboxylic acid-4,4'~(l-methylethylidene)bisphenol
diglycidyl ether group, and all may be the same or different from
each other; and n represents an integer of from 1 to 100.

20 [3] The -epoxy resin composition for encapsulating a
semiconductor according to [1l] or [2], wherein the content of the
compound (D) having a copolymer of o-colefin having 28 to 60 carbon
atoms and a maleic anhydride esterified with a long chain aliphatic
alcohol having 10 to 25 carbon atoms is equal to or more than 55%

25 by mass and equal to or less than 100% by mass, based on 100% by



20 include a phenol novol ac type epoxy resin and an ortho-cresol

novol ac type epoxy resin, for exanple, a resin obtained by

epoxi dation of a novolac resin obtained in the presence of an acid

catal yst by condensation of phenols sucltP as phenol, cresol, xylenol,
resorcin, catechol, bisphenol A bisphenol F and the | i ke, and/or 25
naphthols such as a-napht hol, p-naphthol, dihydroxynaphthal ene and

the |ikemags Ipf tdec droders aricomt et ddfe wictlhd aeloygpoiungl agrTital ni ng an

al dehyde group, such as fornal dehyde, acetal dehyde, 8

propi onal detfde, BenzaeBehyde resahi cylaumrRaidoror £h5 | FRgapsulating a
di gl yci dyl ether of bisphenol A, bisphenol F, bisphenol S, bisphenol

Al D or tﬁ@milFIQé‘duGﬁt&Iryig‘aWdéPﬂéro bf awéyerr%mﬁﬁet geREeRE of the siloxane

bstit bi ph | , that bi t 5
Spot oS LD B et A iech ARl s f YD Lo idlie Tufin 0.13
f h nd t hal d d th I
b o2 PRy RaBRced dé’an“iylt% &re m'ﬁi WoihEsY, THadd gn 1008 by mass
hydrOQUlg netggpetgggﬁy J&t y IQyI %ﬁﬁgéhf% %JFpQ§%ﬁ;%%&&OH for

obt ai ned by reacting a polybasic aci such al'ic acil

dimeric agicd ghlgggnblgeggdg&dﬁadgydgrohydrln a glycidyl am ne type
epoxy resin obtalne by reacting a pol yam ne such as di am nodi phenyl

net hane, isgeyanues aghskPr ¥Baihi Kedhddsigpighl orohydehBapdllating a
epoxi di zed product of a resin obtained by co-condensation OP

di cycl opeshadbadectivtrhapbenelfig tdahy sne @19 1di eycilopenhadicenet by RPoxy
epoxy resin; an epoxy resin having a naphthalene ring; a triphenol

met héhe tgpénepdyy cestajina tarti metdst obner apade doipe-tapbxyrowsiche ayroup
terpene-nodified epoxy resin; a linear aliphatic epoxy resin obtained
by oxi di gongisiténion dfordseigphenyl peypei epsyghrasiper acgrimaxadiyd eore type
the like; an 20 aljphatic epoxy resin; and an epoxy resin obtained by
subj ect i ﬁ@oﬁﬁesfee%m)x?nﬁes@ n®hesokpdafaklyl o VRe sePPEBn,resin having a
acrylonltrlle but adi ene, isoprene rubber, a polyanide type resin or
the |ike? l?ﬁ§§¥lﬁﬁﬁ 8§e&§§&n3|ngly or may be used in conbination of

two or nore g 25[ 0010 Anong these,. preferably used are

bi phenyl typ X r eFHF epF8§éHteEQQPq #Qﬂlo ﬁg GgﬁéPéplatlng a
for rax Iene reS| ent

folrganné géﬁggg or%u C?¥?+?gaﬁp ﬁ% % © d? gBe égd uF8§ For

0 copper oxil

5[ Chemi cabvkag ”Hlﬁo%ber conﬂMYﬂﬂﬂgniéa@.Eg%ﬂﬁﬁneral formula (I1), R1
to R4 are sel écted froma hydrogen atom and a substituted or

unsubsti t ut edj nRNOMRA @RIy ES O GRIYIRIE 9w'é.tte%vangeéléenégceakb@nement is
atons, and all may be the 10 same or ‘different from each other; and
represenéSCapsuﬂhegaerthféOﬂthﬂOpBodﬁﬁhe@fC@&eF&ﬁdﬂﬁitéﬂln cdd&dbltlon
r.(l 1l') wherein, in the general formula (I1l), Ris selected froma

15 h9@r ogem ehoapandaaisgbsat semiedndnctingubstotrdiad tonangl @ of [1] to
hydr ocarbon group having 1 to 10 carbon atons; and n represents an

i nteger dflfromo0 to 20,

For mita CTG)CrLURCERE U Leggf*ﬁf%ﬁﬂﬁ%ﬁﬁéi?%%{%“% A égm%nggg%f‘ device

[8] A mold releasing agent containing a compound (D) having a
copolymer of o-olefin having 28 to 60 carbon atoms and a maleic
anhydride esterified with a long chain aliphatic alcohol having

25 10 to 25 carbon atoms.
[2] The mold releasing agent according to [8], used for an epoxy

resin composition for encapsulating a semiconductor.



[ Chem cal Fornula 4] 10 wherein, in the general formula (1V),

R5 to R15 are selected froma hydrogen atom and a substituted or
unsubsti tut ed nonoval ent hydrocarbon group having 1 to 10 carbon

atons, and all may be the 5 sane or difféerent fromeach other; and n
represents an integer of fromO to 3. [0011] Alto R4 in the

af orenenti oned general fornmula (I1) are selected froma hydrogen

atom an al KyP]drioapohdavieteds ing beodr doroad dome tH0[ e hwheesred mehbydpoxy
group, an ethyl group, a propyl group, a butyl group, an isopropyl
group, ahepiBberiPoghddenotoh@ndapsu lat iglok ex wergrasuplurihbmg sl used for
carbon atonms such as a nmethoxy group, an ethoxy group, a propoxy

gr oup, aeseﬁﬁﬁylaﬁéea of a ﬁ@mﬁp?édu§ﬁ°ér91re@¢ p-Thavs il eor@uapor device
carbon a %ons such as hen g& %p tonI group, 15 a xylyl group

or the I REL10Gnd SHPBF5FE? SF é@@ﬂg &3 10 carbon atoms such as

a ben group, a phenethyl group or the |ike. Anpbng these,

prefe ably used are a hydrogen atom and a nethyl group. Exanples of

t he afor EEE&FOB?I EEpQﬁQ% T&&@e epoxy resin represented by the

general ormui ncl udé an epoxy resin 20 mainly conposed of
4,4' -bis(2, §O§@9¥ypropoxy)b|phenyl or 4, 4 ' -bis (2, 3-epoxypropoxy)
-3 3", -tetranet hyl bi phenyl, an epoxy resin obtai ned by

reacting epTHQ'@%@defééhﬂMé&hﬁ%éﬁt£%ﬁﬂ¥%¥”ed&apsulatlng a semiconductor
-(3,3",5,5 -tetranet hyl ) bi'phenol, and the I'ike. Anbng these, nore

pr ef erabby tisedbdcsait eRPENLIRY AsBkddYledd GPERA%Ed oof to copper oxide,
4,4' -bi s(2, 3-epoxypropoxy)-3,3',5,5 -tetranet hyl bi phenyl . For

exanpl e, mé(l(déhﬁﬂ%saMXtEDQ@Hn(qowﬂuﬁzhuaammﬁ&@ba@p@m@ dyrdagadlding.
Epoxy Resin Co., Ltd.) and the |ike are available as a commercial 5
product . Wi h el tuse iaf tbmpobephenydudty pes efoxy L&bi andaditesi dhkeo are
copper oxide is inproved. Its mxing anount is preferably equal to or
nor e t hagngapsbyarads, bior eupired er by eqralxyt o v2shmr ecbhans3dioby for
mass and further preferably equal to or nore than 50% by mass, based

on the t%ﬂﬁﬁpﬁﬁéégﬁnéfatﬁéméﬁ@%ﬁuﬂé§¢n a; GeRIOBIdUGtoy Tpvice excellent
perfornance L R in the aforenentioned general formula (111)

i s sel ectBdtf oﬁ?é RPdrldG¥ncatoRe fRt&HK¥d-group having 1 to 10

carbf atons such as a nethyl group, an ethyl group, a propyl group,

a bu %I group, 15 an isopropyl group, an isobutyl group or the like;

an alkoxgklggoBESE§¥b@gO& b %%Ec%%%@&F%%ons such as a net hoxy group,

an et hoxy y “gr oup, a OXy group or the like; an aryl
group haV|n? ? 10 carbon atons such as a phenyl group, a tolyl

group, a xylyl group or the like; and an aral kyl group having 6 to 10

carbon at onmgh20,8uGB as @ fenzylo ol iPs, aa ROSHELBYE Qﬁeuge%ufr@% of the
| i ke. Anbng these, preferably used are a hydrogen atom and a net hyl

group. Agrtbenaf oiev@ntiened;par axyl Vhene taHpe RPAXY fkef Nthe following
represented by the general fornmula (I11), nore preferably used is an

epox30 r edescraphnliyncofiposethiof pirefedfeid exdopliaenNe208ReipI@dittjunction
nane, 25 manufactured by N ppon Kayaku Co., Ltd.) and the like are
avai | abl eidb &heoamepupahypngddotwiVbish time wiisehaf this paraxyl yl ene
type epoxy resin, its mxing anount is preferably equal to or nore

than 12 1096y #ets andlemrel preferably ®quetss ot hor e thart 2090d an

mass, based on the total amount of the epoxy resin, to exhibit its
perfornaﬁggmpﬂgg§§F.semlconductor device using the epoxy resin composition

for encapsulating a semiconductor of the present invention.
25 Fig. 2 is a schematic plan view illustrating a state of a middle
mold after molding in a mold for evaluating a load during mold

releasing of the epoxy resin composition for encapsulating a



5R5 to R13 in the aforenentioned general fornmula (IV) are sel ected
froma hydrogen atom an al kyl group having 1 to 10 carbon atons such
as a nethyl group, an ethyl group, a propyl group, a butyl group, an

i sopropyl group, an isobutyl group or tHe like; an al koxyl group

having 1 to 10 carbon atons such as a nethoxy group, an ethoxy 10

group, a propoxy group, a butoxy group or the like; an aryl group
havi ng 6stnitoOndachor atfombespoiesanta ipvemtiogr.oup, a tolyl group, a
xylyl group or the like; and an aral kyl group having 6 to 10 carbon
atons such B39a benayd groughemabhenstigl gléouptoetine | keroNrmpction
t hese, preferably used are a hydrogen atom and a net hyl 3roup. As 15

t he phen8FTHFEPER OfypR BRAGE ridsi %(\}Pﬁ@l&y’bpﬁh@ﬂwﬁ% Rep@i@h in the
represente t he afarenentioned general formula (1V), nore
preferabW%gﬂgédm idaﬁ%egaﬁy Fesin mainly conposed of n=0. For

exang;e, NC- 3000L ( product nane, manufactured by N ppon Kayaku Co.,
Ltd.)  and the like are available as a comercial product. Wth 20 the
use of tBE§CﬂE§@9bNab%lEMEOBXH%N%BOXV resin having a bi phenyl ene
skeleton, 1Tts mXxing anmount 1s preferably equal to or nore than 10%

by mass and;gppgjpreferably equal to or nmore than 20% by mass, based

on the totaF anount of the epoxy resin, to exhibit its performance.
25[0014]  1dhei af opeapatiwned bhphenye t YRS BPOLI ST R IRILSENEd For
by the general fornula (11), the aforenentioneéd paraxylyl ene type

epoxy 18neepknlaepngsensedi byndhet genetabrd ohgud HHd lpredttht Revention
af orenenti oned phenol aral kyl type epoxy resin having a bi phenyl ene

skel Bt oncoepatssrdredpbyyt hes gen@nal afaminpage) my, e Usetgshh@lfiiller
or may be used in conmbination of two or nore kinds. 5 Wen two or

nore ki ndi€) t amdeaf mald wsédatopgt hgentthe It disngrafemab lishehedf the mold
preferably equal to or nore than 50% by nass and nore preferably

equal toreteadibdt BESNEO% BV afarss, (Bhsad compovect diawt isgoantopblymer of
epoxy resin_(A). The content of the epoxy resin (A) according to the
present F0°tAFERt PGV ot par t60c tarPgn | pEPREd amkuta j halglc anhydride

preferably equal to or nore than 0.8% by mass. and_equal to or |ess

Phan 1207 BySHRSLSaNd thofe L5FEF ST SHRIE LS of LABRSL { RaHI 2950 25
mass. and e uah tp.or | ess than 10% by mass, based on 100% by mass of

t he {ota? Unt “8F=t he epoxy resin conposition for encapsulating a

15 sem cond 5]...The, cur.i t u in_the.present .

i nvention ihslg%l%%é%g?}g%éuﬁea%%/%%‘ﬁ%gg‘%g’% (Q):r?)g%lgf%e Eg?fjg%g’?é Jrrfl dl?gléi&l'
for an epoxyng eebOMPOsiA ! Ql)f Qe SNCAASULAL | BUoBeABMGRANCILY \ 18N ot
it my 20 be, for exanple, a phen&? resin. Such a p énol’ resih ype
curing ageptiBaYageper ahl Yedes SONHB S i@ &gogleﬁéra@iypﬁéwefér Ny iy

two or nore phenolic hydroxyl groups in one ndlecule.” The nol ecul ar

wei ght andsinl eetbakistivuctisre dheimallaf tndlod Bamt beHbartyrli Meehples
and exanpl es include a phenol novolac resin and a cresol 25 novol ac

resi# foncendapke plendsimoobladnegpen epheypriesenceand an agittho-cresol
catal yst by condensation of phenols such as phenol, cresol, resorcin,

cat echol nowpsphenuired, ebiogghenosif; glenyephepok, &d4resin obtained by

epoxidation of a novolac resin obtained in the presence of an acid

catalyst by condensation of phenols such as phenol, crescl, xylenol,

resorcin, catechol, bisphenol A, bisphenol F and the like, and/or

25 naphthols such as o-naphthol, p-naphthol, dihydroxynaphthalene

and the like, or by co-condensation thereof with a compound

containing an aldehyde group, such as formaldehyde, acetaldehyde,



am nophenol and the |like, and/or naphthols such as a-naphthol,

p- napht hol , di hydr oxynapht hal ene and the |ike, or by co-condensation
thereof with a conpound containing an al dehyde group such as

f or mal dehyde or the like; and a phenol & alkyl resin 5 which is

synt hesi zed from phenol s and/ or napht hol s and di met hoxy paraxyl ene or

bi s(met hoxynet hyl ) bi phenyl . These may be used singly or may be used

i n conbi pabtpdenefl delwyder, nbeezkiindbyde, Asvhicyheddehpdef epabl yhaisedike;
is a phenol aral kyl resin having a biphenyl ene skel et on represented

by the fdigdwicagydenetaer 1% obagbhepv)l fRomhimsohdrevipoFnt sbbsphemel S,
viscosit%_and | ow nmoi sture absorption, [Chem cal Fornula 5] .
wher ei n, PLEPRRBOGeAEPaP T BRAul hkev)diRivcidy Rogt gl aleladdteld sukshitmted

a hydrogen atom and a substituted or unsubstituted nonoval ent ,
hydr ocar B8nIBFBHRCREVERG BLPBoT6 caFBoh SEord DHAERY P RPPRE resin;

diff t .t h.ot her; d t i nt f, ,
fromd t6°10°PFO0TBF 04T OHCRIPT o oD RO ABOFE  oF A (V) Ty 1°
be th ' f d lected f
nyar ogen AL SACARGCE SRL LRy aro(he i Bt Snda Ol By Hhayaene

Y 0" 00 BN LR A chy O CHBIRALA 21 TRpkAL VA Epo) YL, -

group having 1 to 10 as a nethyl
group, ah?ﬁ@@ﬁhigéngrﬁygg ?pQH§Y£eQ£QUpa ﬂyéf@@iQQ¥ieﬂr§?§b éﬁ?xy resin
0

i sobutyl group or the I ke; an alkoxy group havi ng

carbon abpfEisHEh 16 BedBtNOYY adfBIPbA8Y €t BOXY GRRWP,af BRERAXYc acid,
group, a butoxy group or the like; an aryl group having 6 to 10

carbth atidnersuchcas arphaeylligeown tha elpdlchll odobiy@ir id ;X W1 y@ied Qnine
the like; and an aral kyl group having 5 6 to 10 carbon atons such as

a benzyl tgproupprexpherstihy| optedpedr bhe tedketirorg phégemine such as
preferably used are a hydrogen atom and a nethyl group. Exanpl es of

t he af or ékeninedéahphedol matheRyl rissdovaraviig adiihhemyl the skifet oiith
repr esent ed bX the general formula (V) include conpounds in which al

of R14 t8PReh aff@h&géhnloaéﬂ SRR By ed orraducthef] jkerephdngbtrésed by
pr ef er abl useg is a mxture of a condensati on product containing the
condensaF%ﬁﬁOB SREEF L8R SfuatisrrbrPomradithn HodibPhanslsm Waikhis, a
is equal to o mor e _t.han 1, fromthe viemgoint of the melt viscosity.

I th ,
As slich SE¥HHBHAATARNER Fe516E (FPOEYCtT PR AEnUFRRYYr &850y MBRVANTG &
15 Pl t] i . ) i il | i al duct. .
Win penfehBHMIbRESSEhbl ) | S AN AN PrRBAnEOTURES el Usin,

skel et ong ki8¢ AL X LAY ngr%@ltf L@&%‘ eét%s%f' Yo EOH! 4t %;gg%eggtﬁlohme%o‘@&oxy

by mass and noré pre nore fhan mass, base
on the tekaknamduningfy bhepeHiiRleS8LPlrdHn R BHILLY bt faLling olefin
per f or mance. The contenF of the curing agent (B) actording to the
present bouast ivditH SaNQlerPafild Callat | ¥s! igadRbritabtal sprEefer abk¥; an
equal to or nore than 0.8% by mass and equal to or |ess than 12% by
mass20 andliphetpreépoabl yeedual ahd o amsey tiesid. @0ynamssy atbjecting
equal 25 to or less than 10% by nmass, based on 100% by mass of the
total anbbateoferichey epoxins espn mooifdsiadiom floy entapsul atsioxylanitrile,
sem conductor. 16

butadiene, isoprene rubber, a polyamide type resin or the like.

These may be used singly or may be used in combination of two or
more kinds.
25 [0010]
Among these, preferably used are a biphenyl type epoxy resin

represented by the following general formula (II), a paraxylylene



[ 0017] The equivalent ratio of the epoxy resin (A to the curing
agent (B), that is, the ratio of the nunber of epoxy groups of the
epoxy resin (A) to the nunber of hydroxyl groups of the curing agent
(B), 5is not particularly limted, but 4t is preferably set in the
range of 0.5 to 2 and nore preferably in the range of 0.6 to 1.5 in
order to suppress respective unreacted contents as | ow as possi bl e.
| n order tiypeobpaky s igporpreesnieddnpabiet fohldwingnrapsudlafonguaa (IT1)
sem conductor excellent in nolding property and refl ow resistance, 10
it is fuPPRer YTl apbykydt Cype poxyangeinfhaveng @ hiphenpbesp skeleton
The epoxy resin conposition for encapsulating a sem conductor of the
present FRPERSESTSHayPY urtiifer fOddcHinda garehgl ackermeikd orl IVE) . fype the
curing accel erator %E) is not particularly Ijmted as 15 long as it
is genergFFVP8§8% or CEITRY TP SOWPEIMTSSidS-on for encapsul ating a
sem cpnduct Exanpl t hereaf. i ncl ude cycl oam di ne conpounds such
as 1, -diaZE?BFgﬁggg(géf, 3n%écene-7,
1, 5-di aza- bi cycl o(4, 3, 0) nonene, 20
5, 6-di but yl am no- 178-mli aza- t cycl o(5, 4;0) ygndecene-7 and the |ike;

oeRds sgaR as benzyl|digpet hylalm ne,
VAR pet harol 0

;i;gzgﬁﬂgiﬁy aﬁino their Werivatives;
;?Lﬂgﬁs:?4?ﬁgFE;P?&iéazole and the like, and their2&2?$3212322?20|e’
TGS i g e
the Iikg? Eﬁéﬁﬂﬁgﬁ%gﬁﬂgﬁg%gacghﬁ%ﬁﬁﬁgﬁgﬁ%<§ggraugg%§g§ﬁ5%ﬁgéfmngyélent

i ntranol gﬁg&%a%bﬁr hg@ﬁboﬂavﬁqgai neg 1@&%&@0&4 %@.oﬁfs t%_ﬁggQ?Yema% be the

organi ¢ phosphines and a qui noné comnpoun such as 1, nzoqui hone,

2, 5- @l ugHBOBe. aif fie RARPT POGHI LINE o thed-;dilRRE RYLBBPZOEHERORR i nteger of
2, 6-di et hyl benzoqui none, 2, 3-di nmet hoxy-5-net hyl-1, 4- benzoqui none,

2, 3-di metkexy 0lcé- Benzoqui none, phenyl -1, 4-benzoqui none or the |ike,

or a conpound havi ng n-bonds such as bi sphenol A, bisphenol 10 F,

bi sphenol S[Caephendl Foesuiaon]lthe |ike; and tetraphenyl boron salts

al

such as tetraphenyl phosphonj umtetraphge borate, triphenyl
phosphi ne t aphenyl boréKk and the |i §§ and their derivatives.
These may be|used singly |or| may be usedjiph conbination of two or nore
ki nds. Anmong ese, fromithe. vi ewpoi nt pf | di ng 15 property,
preferably used is an organopghosphor ous] conpound, nore preferably
used are organie sl nNe afteh.an adelc rgami c phosphi ne and a
gui none conp i ) fﬁtgsf - ' psed; are tri phenyl phosphi ne
and an adduct™efg =/y p Rhi na as2ty i phenyl phosphi ne,
tris(4-nmethyl phenyl)phosphine, 20 tris

4Qnethoxyphenyl)phosphine or

the |ike and.a_quinine ound such; as_p-ben i ngne,
1,4;naphthogﬁﬁﬁgﬁg'o%nt%%Q%qggeﬁ%%nﬁﬁr anfi?ﬂg’aﬁoﬁﬁtsgﬁeFﬁgd from a
curing agcal-erator i 0 ; |J_mi n s the
curing acgye}repatl oan’g((l):%féﬂzltClrl tg F2)5%&240 ll%el\?;treéd%/ but %Iﬁg}lgg%#g?g?gbInl)i/or}orvoar%ent
0.1 to 1Q%BKARSSNA ®aRrifenakley 1for QR0 %Y ks hassd

100% by nggs gf thg nga aﬁbdhéﬁof t he epoxy reéﬁﬁ A) . éh it |5§Ehts
| ess thaant hatkgwer ofi Firom 0l&cwpgbility in a short tine period

range tends to be inferior. Wen it exceeds the upper limt, the

curing rate[taeaschd Fertn@dahiagh and it tends to be difficult to

produce an excell ent nol ded product due to insufficient filling or
the |ike. 5[0020]



The inorganic filler (C) used in the present invention is mxed in
order to reduce noisture absorption and |inear expansion coefficient,
and to inprove thermal conductivity and strength. Exanpl es thereof

i ncl ude powders of fused silica, crystaf®silica, 10 alumina, zircon,
calciumsilicate, calciumcarbonate, potassiumtitanate, silicon
carbide, silicon nitride, alumnumnitride, boron nitride, beryllia,

zirconia, zirgceon, forsterit steatite, spi , mullite or titania,
ensphered bends produced theYefrom glass fiYers and the |ike.
Furt her nor e, Se¢xanpl es of an oraapic71§ fhl r having a flane

retardant efféct |Fnclliae
zinc borate, {zi TONY
be used sing 20 ‘ - . two or nore kinds.
Anong t he af or enerti ahe'tl ixior ganie® fi 5(C), fused silicais

preferable fromthe 20 vi ewpoi nt of reduction in the |inear expansion

ffici | um na, | f bl.e_f h i i nt,19f _hi gh
Chormal condUBERITryth S BREZRLECERI RO Y11 By 1@ Ror g7 gr aBfpoted From
erml _col : e T : :
brasi on ol RN 2 GHRTRRY, &) Sttt AR R fihongratent
pr ef erabhgd%%@lrbm 8% olpr ﬁaxfgﬁg §0$°]/a biyg %org%ﬁ:%n%nef ekabhy o t@{ the
urt her ﬁ ¥

range of 82 to 96% by nass an preferably in’'the range o

to 929 i8mbyoregsrrbased PromUReOIRSS @hd RerbphakeatBugh Pitdder of
epoxy resin conposition for encapsulating a sem conductor, fromthe

Vi ewpoi nfrefn oltdi 3 property, reduction in noisture absorption and

| i near expansi on coefficient, and i nprovenent in strength. 5 Wen it

is |less thanoohé]lower limt, the reliability tends to be | owered.

When it exceeds the upper limt, the nolding property tends to be

| over ed. [0B2to RAdmbhe aébremengiagedtgerserhl f drmelle d¥@ntare selected
i nvention contains 10 a conmpound (D) having a copolynmer of a-olefin

havi ng 28rp® 80hFdrBERNaREAE, aRl alkHlevrounhyavide bsterl®iearhen toms
| ong chain aliphatic al cohol having 10 to 25 carbon atons

(her & nafPeR A&f ér Fedhyd &M ike d @)OUP TR PERPoHPYD) § Putyl
hi ghly di spersible in the _epoxy resin and effective in

or ovenBRPoPn SRS BOBPRY b L SRPUS YRR o ¢ Ehe st Ryl koxyL
[ 0022] The a-ol efi.n,_hayin 8.10.60 carbon atons .used for the
conpoundIFBF B B P daf ) BUIERPT AEPTEc U ahd o AT ERTY [Py on ethoxy
i ncl ude L. r a- j as._ - n -tria en

hent 11 dEaaPens, PORORY; 2ESMh o B R, B, o HhieP90RES o &R group
1-tetrat gl t [ t 5 I AC e,

L tetraconrens, CIhe SR p3RR! Son 49 MEPHErACBREEE 2 toly) group,
1-trh§et éaﬁﬁmﬁ@%ou%r betdred etin_aGOoAHENR a2a PR ALANIEPRving 6 to 10 carbon
1- henpent acont ene, 1-dopentacontene, 1-tripentacontene, Zg

1- pent apanbaeosteness b bexagongesepand ghikeelihka; gabdpbsanahedike. Among
a-olefins such as 3-nethyl-1-triacontene, 3,4-dinethyl-triacontene,

3- net hyl thetet r aceficanadly 233 Ardi nethyd rdoetnr adamt ened andudtteyl i deoup.
These may be used singly or nay be used in conbination of two or nore

ki nds. Ex@hed eshe fodhisor fonsrem tafored lkefdhenysled iy e omgpiund

(D) is less than the lower Iimt, continuous nolding property (nold 5

r el easabrEPERFens ededr itheatdedenerf dumuebecedds tic ipperan igRaxy resin

adhesion tqQ copper oxide is Iowered.Z;OOZB] Monohydri ¢ al cohol
havi AY 18268125 SCFPRSE Sattdmé s 6P i e RGPPHARP D)L iR vl or

ticul grl i.m , d I t eqf 10 .include |ine,
D anched aft GRABIC  SEERaET SO Sudt Be (AN SHBEHEA B ey
al cohol, _Lauryl al.cohol. , .tridecyl_ alcohol, nyristyl. .alcohol,
pent adecﬁ?P%g( Zg o ggtty maldggﬂ%Ir,eahcgcdtné’déa@%yc%soc%m%mﬂ e“é:'_r%}?
al cohol, snanagdecyle@hcoly, Licosy . al cohqle and NG 1 K& ndddEara X the

like. Among these, more preferably used is an epoxy resin mainly

gnesi um hydr oxi de,
se imprganic fillers may




20 singly or may be used in conbination of two or nore kinds. Linear

al cohol having 10 to 22 carbon atons is preferable, while |inear

al i phatic saturated al cohol having 15 to 20 carbon atons is nore
preferable. Wien the carbon nunber of nbhohydric al cohol used for the
25 conpound (D) is less than the lower limt, continuous nolding
property (nmold releasability) is deteriorated. Wen it exceeds the
upper |i gpmpoadhesifon to copper oxide is lowered. 21 [0024] The
copol ymer of a-olefin having 28 to 60 carbon atons and a mal eic

anhydri dé:#n-bhé (Eorperra YOEBPra&yordi-id (5 Xt'mé efregerthvildbigritaron. i s For
not particularly Ilimted, and exanples thereof 5 include a conmpound

r epr esenBE@MBY- St hEXT 6P POl ngr oMl (Frsdnatangyey, BagBipetHged by Japan
represented by the follow ng general fornpula (VII) and the like. As a
commer ci 4POBY 0BG+ (I‘fﬁi’acaq‘qig' P8yl H06 dd kEr a88nAY &I 1 3BLE R DR QOGRS 1AL

Choh e HE SR S BT PSS R BRI SIS o
FoPrn ] 20pR Edlfpe ILHACON! SRS Sfed PETLE R L fn S VG Fs pETEEREBLy egual
me vso phesein,-d Rithe -pkoye gener %E&y&abé@era(b\i{}) e%ggl( V! %r &%eg than
represents a nonoval ent "al i phati ¢ hydrocdrbon group ving 26to

carbon ageEBHyNmhSsaBnbNkagehe? pe@Yalralbd yoliRie ttha}t kor@dHlin 503 by
represents the copolynerization ratio of the a-olefin to the nmaleic

anhydri deawh| chassd ot R toedlashyuht bt ethe ipoxyhesstine oot elimid Sts
X nmole and maleic anhydride is Y nole, XY, that is, 20 mis

pref 8y abbygrfeematé2.to 10/ 1 and nore preferably an approxi mately

equi nol ar anmount of around 1/1. [0025] A nethod for producing a

copol yner of0@idlefin having 28 to 60 carbon atons and a mal eic
anhydride is not particularly limted, 25 and a general

copol yner i zZBtinrtheetdedasnerdiivingf geactiadg framunat ¢ L ab sismge bectusdrom

For the reaction, an organic solvent capable 22
a hydrogen atom, an alkyl group having 1 to 10 carbon atoms such

as a methyl group, an ethyl group, a propyl group, a butyl group,
15 an isopropyl group, an isobutyl group or the like; an alkoxyl group
having 1 to 10 carbon atoms such as a methoxy group, an ethoxy group,
a propoxy group, a butoxy group or the like; an aryl group having
6 to 10 carbon atoms such as a phenyl group, a tolyl group, a xylyl
group or the like; and an aralkyl group having 6 to 10 carbon atoms
20 such as a benzyl group, a phenethyl group or the like. Among these,
preferably used are a hydrogen atom and a methyl group. As the
aforementioned paraxylylene type epoxy resin represented by the
general formula (III), more preferably used is an epoxy resin
mainly composed of n=0, For example, NC2000 (product name,
25 manufactured by Nippon Kayaku Co., Ltd.) and the like are available
as a commercial product. With the use of this paraxylylene type

epoxy resin, its mixing amount is preferably equal to or more than



of dissolving a-olefin and nal eic anhydride or the |ike nmay be used.
The organic solvent is not particularly limted, but toluene is
preferable. An aromatic solvent, an ether solvent, a hal ogen sol vent
and the like may al so be used. The reactfon tenperature 5 is

di fferent depending on the kind of the organic solvent in use, but it
is preferably from50 to 200 degrees centigrade and nore preferably
from 100106 bB0naey raoes noewt pgeddeabloneghelviewpoimare ohanhh20% by mass,
reactivity and productivity. The reaction tine is not particularly
linited B§SEEnPrastize c@ﬁ‘éﬁirr@umql@tom%i hbd, eporYi treiin,s prekahdbliy its
from1l to 30 hours, nore preferably from2 to 15 hours and further

pr ef er abP§TEPERARCLe 10 hours from the vi ewpoint of the productivity.

Af ter conpl?bhig of the reaction, the unreacted conponents, the

sol vent and li ke may be renoved under heating and reduced

pressure, assnecessary. As_the conditiagns, the t enper reis

b of et abl y T 0 H00 t o >0 HEGPEAS TERRA GF ATES A MOHE pid} ef 5pigp Lected
from 120 180 i grad e | ref erabl y .equa

to or Ie§%8gh§nh§§gésgﬁ1%§8éé éﬁdg%%$£ %f% éﬁ%%?§ﬂédﬁa()ﬁé?éﬁﬁﬁggéatoms
than 8 x - I IS pr bl om0 1 S.
Furthern%%gﬁ Egratﬁgtbggc??gﬁP'aagagﬁggﬁ g%ok Vyﬁb ?f%&?b%%qﬁqﬁzﬁtﬁutyl
such as gzehpsispbubyrepiir itsu AlBN) s cBERFO r REY 0¥ G (BRY); 2k 4@ xy1
| i ke may be added, as necesSary. [0026] A nethod for esterifying a

copol ynmegretipan®veidg n Bavigaz®onoa £6me afe aat & i tHdk A gBLGI, Can ethoxy
anhydri de with nonohydric al cohol 25 having 10 to 25 carbon atons is

not partgeubprl y propoed,geneb t kebaitiokya ggener alr greéhdtké hvah VAmgl group
carrying out an addition reaction of nonohydric alcohol with the

copol ynehavTheg ¢ eartlilogambloar ataimsosu@l af & beengpobynep, od oy kfgmoup,
having 28 to 60 carbon atons and a nal ei ¢ anhydride to nonohydric

al cohol fsxwatl paetiocer dMeyl i kar tan andetahkpe audin havihyg &é. 10 carbon
However, since the degree of hydrophilic progerty can be controlled

by adj us®FAGSt RGP Feaét PORZBL TP r & PHENpthyd Grererabitie haket hdmong
reaction | ar ratio is%gro erly set_according to a desired poldin

g
mat er i al TREFCenBHSUr AP B e ¥vAahe PEIEPPEA, ABPM AlfhA Be§BveRAroup. As
capabl e di ssol vin - fin and nal ei ¢ hydride .or .the |ike
o ubeq. TR Eegah TR BROL Ry SR s PereaT L % HARIEAAS GiRsgrRson
is 10 pr n o] i ent., . t sol vent hal n
sol vent g%ﬁgggéngéékﬁéygg%s%ﬁéa%ﬁé&ﬁl é§r§§é?f§% ﬁ%ﬁ%&ﬁa uéggfé more
differen h 09 t j i I LAsuse, byt it
IS prefeéﬁgﬁggggggm%%gfongghggﬁﬁgE%h%%%%?g@% e§gné8ﬁ%?éggr§?epagry For
100 to 18Qaflgacseasccenddor @dediamhbhie, vhenesh ot srob bgﬁmapgon Kayaku Co.,
reactivity and productivity. The reaction tine is not “par |cularYy
limted asdl pngnastleCOpRkyaREe b¥aqhb@iiRets RUlcdrindre ipnefaiar fremen
1 to 30 hours, nore preferably from2 to 15 hours and further
pref 2r abtefusamnc tloid @Heoulsatadhylheyps eppaknteofn bhae ipiodktitgharylene
After conpletion of the reaction, the unreacted 20 conponents, the
sol vent ahkdlehenli k&snmayxbagr emoved usderefeatioly auphaleduced more than
pressure, as necessary. As the conditions, the tenperature is
pr ef er abLQ5fppma® angl pegedeyeéesabéit fgralictamt more phahe?@bllyy mass,
from 120 to 180 degrees centigrade, the pressure is preferably equal
to or |eS8spHar™M xtqgébaagﬁ@nﬁoﬁéfng?eﬁéﬁﬁy 25 gidual te oeBhibdgs its
than 8 x 10% Pa, and the tinme is preferably fromO0.5 to 10 hours.
Furt her MBFELCEBR FRe reaction, a reaction catalyst, for exanple, an
aninﬁscatal¥6g g?ch as triethylam ne, 24 N, N-dinmethyl am nopyri di ne
or the I|ike, % an acid catal yst such as sulfuric acid,

[0037) "sExam & 1T Lo g (Bt hePaoer Sohpotgo- Conea arrg Bhe e

general formula (II), the aforementioned paraxylylene type epoxy



25 compound contai ning equal to or nore than 30% by nol e. [0028]
[ Chem cal Fornula 7] 25 (CHCHCHCHG6 6 d dND 0 k2 (a)

[ Chem cal Formula 8] (CH CHYCH CH (a) 4im'6, ot, ED uH FPn (CH
Chl)-CH CH RIC I (e) Tid LOD h2n Fornul al9]

10

15

20

25

resin represented by the general formula (III) and the
aforementioned phenol aralkyl type epoxy resin having a
biphenylene skeleton represented by the general formula {(IV) may
be used singly or may be used in combination of two or more kinds.
When two or more kinds thereof are used together, the mixing amount
thereof is preferably equal to or more than 50% by mass and more
preferably equal to or more than 70% by mass, based on the total
amount of the epoxy resin (A).

The content of the epoxy resin (A) according to the present
invention is not particularly limited, but it is preferably equal
to or more than 0.8% by mass and equal to or less than 12% by mass,
and more preferably equal to or more than 1.5% by mass and equal
to or less than 10% by mass, based on 100% by mass of the total
amount of the epoxy resin composition for encapsulating a
semiconductor.

[0015]

The curing agent (B} used in the present invention is not
particularly limited as long as it is generally used for an epoxy
resin composition for encapsulating a semiconductor, and it may
be, for example, a phenol resin. Such a phenol resin type curing
agent may generally be monomers, oligomers, or polymers having two
or more phenolic hydroxyl groups in one molecule. The molecular
welght and molecular structure thereof are not particularly
limited, and examples include a phencl novolac resin and a cresol
novolac resin, for example, a resin obtained in the presence of
an acid catalyst by condensation of phenols such as phencl, cresol,

resorcin, catechol, bisphenol A, bisphenol F, phenylphenol,



(CHCH H) CHC (9 (CH2 CH) CHCH11(h) Rme ,o0,n wherein, in
the above formulae (a) to (h), R represents a nonoval ent aliphatic
hydr ocar bon group having 26 to 56 carbon atons; R2 represents a
nonoval ent hydrocarbon group having 10 td 25 carbon atons; and m
represents the copolynerization nolar ratio 10 of a-olefin (X) to the
mal ei ¢ anhydride (Y), that is, XY, and mis Ereferably from1l/2 to
10/ 1 andapsrerpeapdr abld) Hrouhbkas 1anqoopopaphtitpésngissr agverggohthol,
nol ecul ar wei ght of the conpound (D) is not particularly [imted as
| ong as ?ﬁ@anﬁgééhng gahvdrexy¥garithglenels Abfe thBR 1.1E%Rel | %  bY
adhesion to copper oxide and nold releasability may be, achi eved in
oy ol SEHTSPRRBT AL Plg R btk T o RTPaULs agE her B iy e
is preferably from?2 0.t 000. .. Even t hough the_ conmpound .
(D cont aEneb nell e A e R rsc et e BRoaolr SahRRh Hesin
mass, ¢ cont, Lk pYOL : p ;
are ot Spandets FRAEhSHiRACEENE Mt R SRS Hen it GRE Snd i ehony
surface gfra gokded §F oguctnbends %tﬁ?l@%@bﬁ@hgﬁt._ed @H@%Eagﬁaft?én)used
remar kably. The m xi ng amount of the conpound (D) is not particularly
l'imted, s@n?@!y bt hayPbel @bl ¥ nf oMl nR tionl Q% BY,JTRSS mkd NMIRis.
preferably from1l to 5% by nmass, based on 100% by mass of the total
amount of thRoRpOoxMeEesSi PréArrahenusbe 1% xh Nghe®UMNMrd SkyESSedidhaving
the lower imt, nold releasability tends to be | owered. Wen it
exceeds théigipmyleme t skadkesironrépresppeedoxiye thendsol bokwend0 general
insufficient. [0030] In the epoxy resin conposition for
encapsul dpirnygla $€hi Corducheviswidia s esehvwi nieabsdhy and low moisture
conventional |y known nol d rel easi ng agent such as carnauba wax,
mont anoi éPaerBtishearic acid, high 15 fatty acid, netal salt of high
fatty acid, ester type wax_such as nontanoic acid ester or the |liKke,
polyethylené?hﬁmlﬁﬁﬁngéWPﬁatﬁée wax may be used as a nold rel easing
agent togethe&imj h the compound (D) i n the ranges in which the
effect of thefprepeht ghvgntfBn cH “achi'twbd. R20MEinwhi | e, the

oholews

content of the sl ar == i m , but it is
qiral_Jt o r | ess

preferably e
t han 100% by t ot ak~"grount of the

nol d rel easi ng agen ; - *a range, excellent
adhesi on to copper oxide and nold 25 releasability are achieved.

[0031] The siloxane addition polyner nodified product used in_ the
wherein, in the general formula (V), R to R*® are selected from

15 a hydrogen atom and a substituted or unsubstituted monovalent
hydrocarbon group having 1 to 10 carbon atoms, and all may be the
same or different from each other; and n represents an integer of
from 0 to 10.

[0016]

20 A1l of R™ to R?? in the above formula (V) may be the same or
different from each other, and are selected from a hydrogen atom
and a substituted or unsubstituted monovalent hydrocarbon group
having 1 to 10 carbon atoms, for example, an alkyl group having
1 to 10 carbon atoms such as a methyl group, an ethyl group, a propyl

25 group, a butyl group, an isopropyl group, an isobutyl group or the



27 present invention is a nodified silicon oil obtained by

substituting a part of the nmethyl substituent of dinethylsiloxane

with a substituent such as an al kyl group, an epoxy group, a carboxyl
group, an am no group or the I|ike, reprégented by the 5 follow ng
general formula (1), which is excellent in the affinity with the

resin. Thus, an epoxy resin conposition for encapsulating a

sem conddékgr axcElientl proyel Heyingrless e saghbmicatand Juohals fimgthoxy
can be obtained. Furthernore, the nodified product has the effect of.

di sper si H§URe #5101 dEPHE &) EFOPOF Yt BECTRs IS PUTOX Y W 8 Faetlike;
of enhancing tTe nmol d releasig ef fect withouyt Iomer'ng adgﬁgéo s

al so exp8Pt BEYTCHECYY MaFE 9o tife L¥ GPEMER: PGRBES SHFPBx&Re® RY-orfroup,
pol yrer i roduct. s ybe used i i hation in mount _of .
Prom o, 1506 bt Bl es SadiS8rtBRe HRecl B0 ahe S Pl kloRyorediaving
conpasi t op . f td l C Ho

aourt of FRer o1 TEuans B & AP ERRa b e hugt A s BN or
upper |ipght, 141he surkaeg ikpegasi bxﬁe%&ta%mw%}s%@ and tah_q{gféif&?;étrr%g.om and

possibility of causing resin bleéding for "a | onger peri

Wien it bsmeesylt Rgude Iowehplédibr sHEf heberheh@Wokas hhe AWM Kyl
and 20 dispersibility of the nold rel easing agent are not achieved in
some casessihChewieal aFaipHenyline -s RIRIRIn| béptB4eHt8dShy0+Sie RHIral
28 having 1 to 55 carbon atons, an al kyl eneoxy gl yci dyl ether group

and an afkymehe ¢Xi}déngladp, cangoahbBsmiy bhitheadanefoR'diticf @ferdre each
fromeach other; R3 to R4 are selected froma hydrogen atom a

substd t ueedydrogasubdsomt anddt hgdt bsar bokmepouphdmei nredfemaldy Sused is a
carbon atons, an am no group, a carboxyl group, a glycidyl ether

gr oup an@léﬁuéﬁkﬁﬁb&%b@ﬁ?ﬁ?@sé§ﬂén4PmQQRFﬁﬁ#¢n¢%§¢wmgdé%@)MQﬂﬁﬂaﬂﬁtion
di gl yci dyl ether group, and all may be the same or different from

each ot hBFOAURE ALreBresehPsCANPREebRRN 0P0F rovnmass Imovhie] obdy equal

From t he_vi ewpoi nt of inprovenent. in noisture resistance and high
t enper at EPeogfIB?ﬁﬁetlb?%ggrt TR SR BOTRR O %Tfee%tr%ejsthc‘ﬁsa%oﬁg@iéﬂd As

composi ¢ SR 31 eNRERET A TRY 18 BORGae b fe r R4S rag by Meiua
i nvepd i 08; anj n i t rtieylarly |im and I

bubl Tl yPkashecannalsEinatottd 9 18 RlraBelae r ket didanst
hydrOtalﬁi%ﬁstﬁ@ddﬁéﬂ6¥‘%ﬁﬁg(Eﬁbﬁ%ltgfafkﬁﬂﬁgés§ﬁlﬁ%%gggf%pp%%qﬁﬂxlene

antinmony, bisnmuth, zirconium titanium tinh, nagnesium and alu

These magkbeeusay §tgghcixcihgwamol@1eltug%d;Jﬁéf@qraiah@atéqngQcpfort W1 than
nore kinds. Anong these, a hydrotalcite represented by the foll ow ng

general H0&nuY and34 land andchpdedtbeabiydeqoslbismy hoaketpaef 208be mass,
Myi -xAlx ( OH) 2 ( COB ) X/2 *ML-120 (VII1) wherein, 0<X0.5; and mis
a positikesadnbertheSkhes IviancunanfuntheotutthagaagentexBhangerestisinot its
particularly limted as far as the anount thereof is enough to
captr e penferingpaeiti es such as hal ogen ions, but it is preferably
from0.1 to_ 29
The content of the curing agent (B) according to the present
invention is not particularly limited, but it is preferably equal
to or more than 0.8% by mass and equal to or less than 12% by mass,
and more preferably equal to or more than 1.5% by mass and equal
25 to or less than 10% by mass, based on 100% by mass of the total
amount of the epoxy resin composition for encapsulating a

semiconductor.



30% by mass, nore preferably from1l to 10% by mass and further
preferably from2 to 5% by nass, based on 100% by mass of the total
anmount of the epoxy resin (A). Wien the m xing anmount is |ess than

the lower linmit, capturing of ionic inplfities tends to be 5
insufficient. Wien it exceeds the upper limt, there is no big
difference in the effect as conpared to a case when the anmount is

equal to or [P@d3]1than the upper lint so that it is economically
unfavorable. [0033] 10In order to inprove adhesion between the resin
conponent ahBetd@ulvdkgahia¥ic odr thegngrene BFskhodn Eeuphe ngrakjemtagent
including various silane conpounds such as epoxysil ane,

ner capt 0$Pl ankl@2ar frodiNeaket i RY| Ehe aHELRT QTdEPPRINEr oVPEYPSi thmEPoxRy
and the like, tjtani conmpounds, . al um nym chel at e_ conpounds, 15

2 Ui nunFSF L Bob Lt BCUTRRS AT PWETCFYd FgUBS Siadd CHTLRE RR% (B
resin composition for .en ul atin em. conductor_ of. the, present

i nve%i o:rLlng %%t r?eacretslscaurlya?r zSiLr:rLﬁr}lécse Oﬁhg}%of ijh%lptf(?e&sﬁal% es(%ubflith - range

agents _SH%ho% 1-th! @ygﬁﬁi ﬁé%@ﬁrséé y in the range of 0.6 to 1.5 in order

vi nyl tri s(p- methoxyet hoxy) Si‘l ane;

y-met hactyl oxypropy! {&i et hoxy Sid Aleet ddcdnbedt LRAXYBYCLONSEYLIb1e. 1In
et hyl tri net hoxysi | ane, y-gl yci doxypropyl trimethoxysil ane,

y- gl yci dexypropyl mpithyindidretdiosi +888n composition for encapsulating a
y-gl yci doxypropyl tri et hoxysil'ane, vinyltriacetoxysilane, 25

y- mer capseni epythct betdioxysl édn molding property and reflow resistance,
y- mer capt opr opyl net hyl di net hoxysi | ane,

y- metcapiopiepyhtrthetrhpxgselrabdy peamimophepyangeretth@x\ssitdcarie,2. 30
y-am nopr opyl net hyl di met hoxysi | ane, y-am nopropyltriethoxysil ane,

y-ani | i nopr 6p9L81i net hoxysi | ane,

y-ani | i nopropyl met hyl di met hoxysi | ane,

N- p- (am noeﬂg?l?pgxmr%m oPMR e $ Het troxiaT lemapsilating a semiconductor
y-(p-aninoethyl)aninopnopyldLnethoxynethﬁlsiIane,_ ,
N—(trinE?ﬁd§%%i95@?ﬁQﬁnHQWQQF¢F§h§@Qh§Pﬁ§,er contain a curing accelerator
N- (di met hoxynet hyl sil yli sopropyl)ethyl enedi am ne, ) .

N b (N viRY beRDEl BHENOE: AEFR LT BRI p ey FolebREhiGH aTdy 1imited as

-ch Ltri h i h hyl di si | .. 1Q s
iyl Er RRRRY DS e EREoE AR LY RESEhREH Pl RRCE Ve SEh G ARERE A HoT
a5 1 SO0r QOYLLEL SOSHEAEOLL LARRL B0l SOBSARY oo thereot include

tris(diocC yrophosphat e€)titanate, i sopropy

tri (N-an:peebhyk naRkneghBybhiist anake a5t etraoctyl bis

(ditridecyl phosphite)titanate, 15

tetra(2, 2; diakhyhoxymethylkslabatl yindiceh@i-tri decyl ) phosphite titanate,
bi s(di octyl pyrophosphat e) oxyacetate titanate,

bi s(di octLybpyiaphebphgtehauhyl, @nednenanat e, i sopropyl
trioctanoyltitanate, isopropyl dinethacryl isostearoyl titanate,

i soppyb, erddbdegybhénzeieSuldfiamrpgl-Hhictyaniat (&,, 4, 90mmajeden20-7 and the
i sostearoyl diacryl titanate, isopropyl

tri(di oclykphosphatieyyi panate Compomnosy Isuahi asmpeptrenydifigtindtasine,
tetrai sopropyl bi s(di octyl phosphite)titanate and the |ike. These may
be used Sragkthapplamynge déagthylesvsiosatiam®lof two or nore ki nds.
25The m xi ng anmount of the aforenmentioned coupling agent is

pr ef er abFy1FLeAteLH5 1 aB 15956y Nivdd PPERP Insé fher dridisi-y FYbrhR it t o
nor gani DoTTIRELTEe). LREA ZPe EOTBEE i tie AovB A2 e
o0 5 o, e s ARueset A 4 b BAGERIS IR ARG 100 e, an
5Furthergﬂég¥ogé9§5a§99FELyg?g%ﬂ%aﬁ§%§%%ﬁﬁnég’é#@%Eﬁ??&ﬂﬁﬁ%ﬁlphosphine,

COh’pOSi tion r encapsu af i ng e nauctor o resent
methyldiphenylpheosphine, triphenylphosphine,



10 atom netal hydroxides and the |like, such as -a brom nated epoxy
resin, antinony trioxide, antinony tetroxide, antinony pentoxide and
the like; coloring agents such as carbon bl ack, organic dye, organic
pi gnent, titaniumoxide, red |ead, bengadla and the |ike; and adhesion
pronoters such as imdazole, triazole, tetrazole, 15 triazine and
their derivatives, antranilic acid, gallic acid, malonic acid, malic
aci d, nak&ie (4chgthydohepiénohosghiing i v phenvilpdiospddmievat i ves, an

al i phatic_acid am de conmpound, a dithiocarbamc acid salt,

t hi adi azBP8nYéPIeaPPIES and &l Uikes. orgessphoepherepsxgoreepnds such as
conposition for encapsul ating.a sem conductor of the present ,

i nvent i ofi EaﬁPBBHBrEEXHB& B éﬁ§rﬁ@Pﬁ8&U&§rlBﬁ&aé§2@§ﬂP@USQQ$ﬁlned by

TR 1 SG80,06 4B LRCTLEoRELSRd RO TG, £.8 9eREtl. P00

Prodet o LERCAE 1 19o8M0YALIAARE | BOEONANLYTLERL PY 22 ot ladhone,

the I'l ke, "and nea t mxing rol

extruder)os-bigethbenbAlbanedony, ook ad and AYlYsgling it o pouder.

For easier handling, it prefefable to"prepar€ a tabl'et with

appropri at -8k A8t ABYyMBSHeEAY1 e3PQNRLAG ol iFRihdi Nng condi tions.
Furthernore, the epoXy resin conposition for encapsulating a

sem C0ndg?BOﬁiméthbﬁypﬁ?ﬂeﬁbn&l&g@ﬂhbﬁé,i $hednsgehy ad pleh 23l ehed or the
organi ¢ solvents and can be used as a liquid epoxy resin conposition
for encapskéatong acguuahtuetion. ntbosidsi gutld £paxyspieshdll A, bisphenol
conposition for encapsul ating a sem conductor is thinly applied on a
boart) orFa Bhisphenantd Larm gheondie resed as tiheehdky: raasd rtedomudsirtylomoron
for encapsul ating a sem conductor in a sheet or film 10 form obtai ned
by di spef8ihg &WCbr ganietsabhenyluptiesprhiveivondietirepdeny Iwhicslatiche
curing reaction of the resin does not proceed nmuch. [0036] Exanples
of the sbRi-ebBadkt Brogehine SBEARREGNNY BeEapsubad hdcelldikent ansy thsd r
epoxy re in_cog&ositiog for encapsul ating a 15 sem_conduct or obtai ned

in the pPeELhRtLRGENt TORSPNBRUAS BSSENT LHNHNIOTPAURA BaeAnl Rysicgp ination
el enent s %for exanpl e, ,actjve el enen such_as sem conduct or_ chi p, ,
transi st 3F, VP otfe, My LIS aﬁﬁ‘opﬁegﬁ?ﬁg) Lha™p %i‘(/]ee‘légfcé]rf?e%t%tl E‘P&fjmg
exanpl e, G gg'gor ' nc oi | .and the like) .are nmounted OQéO a
supporti%ggﬁen% f %égé%%f’g lgs%%phsera é)aoqafnroéjrpeo,Qpaﬁnocfov%soscé)mr?eocu af{yre
part(s) Ls.encapsyl aked Q%Ehokggngeoéﬁo%gﬁﬁﬂep%%BQ%ht5@@&% "' of organic
encapsulating a sem conduct or the present i nvention, "an e 955E"
Exanmpl esphosphine and a quinone compound, and further preferably used are
triphenylphosphine and an adduct of tertiary phosphine such as
triphenylphosphine, tris(4-methylphenyl)phosphine,
20 tris(4-methoxyphenyl)phosphine or the like and a quinine compound
such as p-benzoquinone, 1,4-naphthoquinone or the like.
[00192]
The mixing amount of the curing accelerator (E) i1s not
particularly limited as long as the curing acceleration effect is
25 achieved, but it is preferably from 0.1 to 10% by mass and more

preferably from 1 to 5% by mass, based on 100% by mass of the total

amount of the epoxy resin (A). When it is less than the lower limit,



of such a sem conductor device include common resin encapsul ated type

| Cs such as DIP (Dual Inline Package), PLCC (Pl astic Leaded 25 Chip
Carrier), QFP (Quad Flat Package), SOP (Small Qutline Package), SQJ
(Smal | Qutline J-1ead package), TSOP (Thfn Snall Qutline Package),

TQFP (Thin Quad Fl at Package) and the like, in which 33

sem conductor elenents are fixed on the copper lead franme and the

t er m nal SuFAbiAL tyl BRehshogichine ondih g apadstendst e Heead$eaier. When
connected by wire bonding or bunps, and then the elenments are _
encapsul ate8x69eEFah8EeRPRBF di HEL tisi Bige t Her Epdxiatesiendwnpodie itse $righ

for encapsul atin sem conduct or. of the present invention. Fig. 1
is a vi egPHI 1ty 3 Fnar?ée & FBrPERYNCE GreeEFeah Bk dipl dedprpduct

sem condyctor device _usi.ng. the.epoxy resin cqnposition for

encapsul P?néoalgéﬁggéﬁdﬁgFoEl§§&89épﬁg%b8 ﬁﬁgp resent invention. Two

seniqpnductgbo?binents 1 are respectively fixed 10 on a die pad 3
ect

t hrough res e two cured die bond materials 2, which are
| am nated. &, gcif Padss of; e t : :
copper | ead franﬁggﬁzrggcdhné%?gg§bggggng&#%gg%gsgﬁﬁe§%%ﬁﬁggﬁgdgigﬁxed

el ements;il ai18nCaBRsutaheck Wnbh s@ usdr e PEPHUCEN 6 0fy tDenLLS Rxpansion
conposition for encapsul ating a sem conductor. As 15 the copper lead

frame 5, cpeeferabhy, used ace jg%ﬂﬁf@é - Phié PRSE @@ﬁ@@&t@@ﬂ&?i AnkY dt@thgth.
frames which are generally used in the technical field of the

sen condEgtanpldeviteredhei moppss eoicdNiofgrhead $1aea] ch@dtal silica,
particularly limted as far as copper is contai ned, and preferably
usedl@ar eaduinénd, f eAmec80 cedtaunmi sglicpper, abllcdast canrbiohe teyr foate,ssd um
| ead frame of a copper alloy, a |l ead frame conposed of copper, and

the |iketifeoave, Asid imsrhodatidencapdalcani nyl of whent 8lusingmt mdtride,
epoxy resin conposition for_ encapsul ating a sem conductor of the .
present PSTPRVRRETBAS, | N pEbE3urel ¥¢emisd erz it nd dustafd tfpststeatite,
generallg use netEgd but injection nolding, conpression nolding and
the |i ke Haj€ar sB4 lEﬁpPSyE&Faﬂﬁém FREPEFERY Pesids Parpbsied dhergtrom,
34 encapsul at i a_sem duct.or is_in ligquid formor a paste form |,
2t nor maP (R eRpEFAThr 0 S pdSe PUFERPTEOLSs PRGTRISEEH o 1nordanic
prinid ng echi ) sed. Furthermore, there is

ot b yE L IEERARDd Boch bR, FBe Al R R o PG A Tyt B e,
encapsul ghh8sCLAMRGLS Wi 2 JiR! hoitle { NEL S0l R0 2l 8828 NahkOWRe. 11 ke.
package nmethod I n ich an epoxy resin conposition Tor encapsulating

a seni ConHEEEON ot ofa@ti COFEL It ﬁ@gt%t wadd g ggRht & TR, 8POX¥sed in
resin conposition can also be suitably used as an epoxy resin

conposi t tenblipatesaapstl atfbndhra gepkCHIHEE Or Mhdry HBE iaFJrId<eWioned
packages. Furthernore, the epoxy resin conposition for

encapsul ahbrgaaisenf chheltst oiC)gf ftheeflr esehica nvient peafiegapieel femh the
in adhesion to copper oxide, nold releasability, continuous nolding
prop#lt yvaawpohet| ikie. rdecteloact ronitthe odporent sespaths Aon | Codfi caracht,
the 15 li ke are encapsul ated using this epoxy resin conposition for
encapsul athmgna sewi eowdissiadrle afsem comluctievwigevitceoéxcelgleet ithermal

t he reliabilit¥_can be obtai ned. EXAMPLES
conductivity, and the shape of the filler is preferably spherical

from the viewpoint of flowability during molding and abrasion of
molds.

25 The mixing amount of the inorganic filler (C) is preferably equal
to or more than 80% by mass, more preferably in the range of 82

to 96% by mass and further preferably in the range of 86 to 92%



20[ 0038] The present invention is nowillustrated in detail bel ow
with reference to Exanples. However, the present invention is not
restricted to these Exanples. [0039] 25Synthesis Exanple 1

Synt hesis of a conpound (D) having a cob%lyner of a-olefin having 28

to 60 carbon atons and a mal ei ¢ anhydride esterified with 35
nmonohydri c al cohol having 18 carbon atons 300 g of a copol ynmer of

a m xt ur yconsisst bagest ob- déxl&c dbyemassl afy itdeoritedisd, amausty axforthenespoxy
1-pentacont ene, 1-hexacontene and the |ike, and a mal eic anhydride
(product TREFE: PRRP LB (feli sneppgulpaddsark) sepicendneiefal Ifgom the
avai | abl e from M tsybi shi Chem cal Corporation), and 140 g of stearyl

al cohol WeFHPGLESoPFe AR 15G0 PROPSE Wol FEFRICTRHR rids MiadiSigixiahganption

was reacteg aﬁillo de rees.centigtfde.for 8 hqurs, and then_tpluene
was renoi8 N8 ThSHHHY 1He SOFUtTortlp t 3"46MBEGVERE et G ath-

Sooh by RbeR 2pcid O dde sheasied LAIPINEaLe PRES-LETRNENI PY rends to be

conduct i ng e reactl on un uced pressur

centigragg, £oL46 hQues, ; 8 c nd 1 of 1t '
nonoest er | Fi cation ?%?ie l\g?%%%%é)qéy%rl}%l glfp %sr gbq{&lgi%ﬁeg}l%ﬁgl%nggﬁ%r%%rty
wei ght waspABasur ed aggerdigng to the gel perneation chromatography in
ternms 15 of pol ystyrene using tetrahydrofuran as an eluent and as a

result, thefpupher average nol ecul ar wei ght (M) was 4,100, the

nol ecul ar wei ght distribution (MvV M) was 3.52, and the anmount of

remai ned unThaqheld Mdavadim aghalt wesdeuahet presehessnédwtti d¥contains
based on the total conpound 1. 20[ 0040] 100 g of the

af or Ehenti wmgebwodpdindatings dogsdlmed o6 o4@0 afiirohaadatyde toaddl Edon
m of n-hexane was added thereto. The precipitate was filtered off

and dri edtombearedy melglofarhydxfdarelséeulidregevfhh & dopguaith in wdsphatic
obt ai ned. _The nol ecul ar_wei ght 25 was neasured according to the gel

per meat i BACCRPANBEBEREPRY ta Teremrisn puiget yrhgweeimd fepr referred to as
tetrahydrofuran as an eluent and as a result, the nunber average

mol ecul aFPReFYRROERIA) (s 51866 ararered @Y s sadhay despprsible in the
di stribution (NM/Nh)Zgas §%8£ Fﬁﬁthernure, t he sol vent was, renoved
from t heSBRpEr hat it Bnd e FEASCIEFely W PSR dR Aghes#Parto copper

wei g o n obt ai_ ned, .The nol ecul ar wei ght was measured
acco?%inégﬁggt%gégggiSe?ﬁegeggglgﬁﬁgﬁatography 5in terns of
polystyrene[g§bgg tetrahydrofuran as an eluent and as a result, the
nunber average nol ecul ar wei ght (M) was 2,400 and the nol ecul ar

vei ght di stfhBullone £ MVHY: WS 828160 [Q04dn %H&d?ﬁ'séd@f?fpérﬁe Zompound
10Synt hesi s of a compound (D)” having a copolynmer of a-olefin aV|n5

28 to 60 (par b@nnatoEér@m@uaa@h;eilqn@F&aﬂqr 26he eeflfdsed b include
nonohydri ¢ al cohol having 12 carbon atons 385 g of a conpound 2 of

t he nonogshenirf heate@insakachl ak0Q%oky aklseneys 1ckirdiatethtaseqr ding to

t he met hod described in Synthesis 15 Exanple 1, except that 97 g of

1- dodlecahehenasiaddetenrst éadoafr istearygheal dohalitrile omleesyl ar

wei ght was neasured according to the gel perneation chromatography in
ternms of lpbRysayirénecnseng t étprehpditofiacentasean lelhgsiatt rdrdcag cae,
result, the nunber average nvol ecul ar wei ght (M) was 3,800, the

nol ecul at “HBEHRECBESREI bt R TL2G repRnERewad —Bog Bt rasdntisdeanount  of

remai ned_unreacted 1-dodecanol was equal to or less than 1% based on
t he tOta@-EaﬁﬁsaﬁacgptF§§42F—tetratetracontene, l-pentacontene,

l-henpentacontene, l-dopentacontene, l-tripentacontene,
25 l-pentapentacontene, l-hexacontene and the like; and branched
a-olefins such as 3-methyl-l-triacontene,

3,4-dimethyl-triacontene, 3-methyl-l-tetracontene,



Synt hesi s Exanple 3 Synt hesis of a compound (D) having a

copolynmer of a-olefin having 25 28 to 60 carbon atons and a naleic
anhydri de esterified with nonohydric al cohol having 22 carbon atons

458 g of a conpound 3 of the nonoesteriffPcation rate of 100% by 37
nol e was obtai ned according to the nethod described in Synthesis

Exanpl e 1, except that 170 g of behenyl al cohol (product nane: Kal col
220- 80, Goevmeigedhyl -dedidamsing ereomnikabheot poe at iThrdsenvas vabldedsed singly
instead of stearyl alcohol. The nolecul ar wei ght was 5 neasured

accor di n§Tt Bayh&egelsesle e ST Aricatdyrtaishy i maes nelnsts .

pol ystyrene usizg tetraﬁgdrofuran as an_eluyent and as a result, the .
nunber ~ aver 4§87nbl 8 A Hr O FHRE Y O) ARad 51 n0pS e} e Thiihsc GPRPOWBHgRP) 1s
di stribution (N?/Nh% ma§13.55, and the amgunt of remjned unreacted
behenyl &FE8hJt°Mas BGudioWST of 1Feks CRAT 119 uTaJoy FH Y 0PERESE ) (mold

ConpqynQréleggg%§hin§?tggsggtE§$gP|geé. Vgﬁﬂ%g ”tQ%%EgggEggoﬁéggo r%%it,

(D) having a copoly a-orefrnhavi hg car

mal ei ¢ aggﬁggkgg g%g%5§géyjdgfa% L% "pphydyic al cohol having 18

carbon atons m xture consi'sting of 1-eicosene, 1-docosene
and 1-tetragggene (product name: Lineal ene 2024, commercially
available fromldemtsu Kosan Co., Ltd.), and 58 g of a maleic

anhydri de webgolkasekvedcohcl0faiingf 1toltdens, bdh Mo fRD 20 the
was added thereto three tines every 20 minutes while heating the

resul ti ngofipwunee (@) 10 ndegrees icaitdrgdnademiAfddr aeihmpengieoftherect
addition of BPO the reaction solution was further heated at 110

degr éks cenflugeadenkar erhauwas.chEsl aj igfhagtiearsdt vatacmtola Mashalddedadlo as
a toluene solution of the copolyner and reacted at 110 degrees 25

centi gr adeciyéra8chbat s. uideey L taol amrel wdsureipeédohbill et hedetnyg aweohol,
resulting m xture up to 160 degrees centigrade step by step, and the

unr eact eRYESFBTReALSEORSle PERPFEE Bt lingathel aBgaheyet ikgptadecyl
under reduced pressure at 160 degrees centigrade for 6, hours, whereby
380 g of 24CEBRpourEcaryl heohedireanABRGESt 2+ FPREAt i BRCPAY L dFCAlmRLand

by nol e s obtai ned. The nol ecul ar ,wej ght was neasured according to
emoer BRR kR bn T Enenr b BesrRs ! o fhatfd AU PE &L SO Sl d Suen
tetr dr.of uran a | uent. and..as .a.,result,, the n r__average

ol e%yaragwelegﬁtn%§%?"\%§§<e§{e§ _,OJI’?lel_rIrltﬁxzegltﬁ_g’r_o\r}Ei &uatnrpc |esqc\?/li ’butgi on

(MM 38211 Il ] Sl et e AR cupr, o

10[0044]cyclopentanol, cyclohexanol and the like; aromatic alcohols such

as benzyl alcohol, cinnamyl alcohol and the like; and heterocyclic

alcohols such as furfuryl alcohel and the like. These may be used

20 singly or may be used in combination of two or more kinds. Linear

alcohol having 10 to 22 carbon atoms is preferable, while linear

aliphatic saturated alcohol having 15 to 20 carbon atoms is more
preferable.

When the carbon number of monochydric alcohol used for the

25 compound (D) 1is less than the lower limit, continuous molding

property (mold releasability) is deteriorated. When it exceeds

the upper limit, adhesion to copper oxide is lowered.



Synt hesi s Exanple 5 Synt hesis of a conmpound (D) having a copol yner

of a-olefin having 28 to 60 carbon atons and a nal ei ¢ anhydri de
esterified with nonohydric al cohol having 8 carbon atons 15340 g of a
conmpound 5 of the nonoesterification ra?g of 100% by nol e was

obt ai ned according to the nethod described in Synthesis Exanple 1,
except that 68 g of 1-octanol was added instead of stearyl alcohol.

The nnleculéﬂoagﬂght was neasured according to the gel perneation
chromat ography in terns of polystyrene using 20 tetrahydrofuran as an

el uent and E@eacPEgéVF?rtﬁé RURBEL 1ay 82dGEINBIled@ &0 Wairden @Rpnswand a

3,700, the_mol ecul ar, wej ght distribution (Mv M) was 3.80, and the
anount o@a}ﬁﬁﬁiﬁ@@ﬂﬂﬁ%iﬁn%ﬂiED%CFQWBPU%SS GHuaACTFIINg eb8 {-hgn PrRSent

b d .th | d 5.,10045] .25 i Ex | 6

pased on Lgniobgl commound 2. L00fcl, soyLies) s DATLE B oo hapeot
(050 cat bon Lot LS AU 05 SHEDISRM hodRey compute
(e ronogster  beadkan aLe: ploA00LY i 195, 00 dned Sce0ethnd

octacosagRli HRoduCke NaMeys 5y Pebingesanah (shesdyed f Hoathi-aS b(rr%@f'_’stered
comercially avail able from Functi onal Material Laboratory Co., Ltd.)

was addedrihashead)ofostgasyhcal €] mamer ot ecad aty WaitHhiib MaS Chemical
measured according to the gel perneation chromatography in terns of

pol yst yreaepusahgohet r alsydgofl W anras anatéveal asdchBs asr eSHdotdddsene,
nunber average 10 nol ecul ar wei ght (Wn) was 4,800, the nol ecul ar

wei gt distribathbenéMivlvhktwasocdiehe,andpent aaontreneof Iréradanetitene or
unreacted octacosanol was equal to or less than 1% based on the

total cobPeuhdke. ipoegelilable.  Conponents used in Exanples 1 to 10
and Conparative Exanples 1 15 to 9 are shown below. (A) Conponent:

Epoxy Resin{CheBigaéniPrIybad €hoxy resin (product name: Epi coat

YX- 4000K, conprercially avai] abl e fromfJapan, Epoxy Rasin Co., Ltd.,

epoxy equi val-pftH-C -CHAreH g.,poi nt H-HE8,- eesH i grade) 20

Par axyl yl ene gEée ggi_ ‘ies n Y@roduct amb:mwﬁzﬁgg, cgﬁhercially
avai |l abl e from N ppo f? nCo., Ltd.L epoxyOeEui lrent : 237,

softening point: 52 degrees centigrade) Phenol aral kyl type epoxy
resi n havi nghardiphenyl ebkesledlosteongénefetr dbrmulase t K€Ibi phehy(VII), R
aral kyl type epoxy resin) (product 25 nane: NC 3000L, commercially

avai I%bl ECPFORENE fpdMEAYERUCTH. 2l iphat ie poxgrecmiven egoup A8 ving 26 to
softeningﬁpoint: 52 degrees centigrade) 40 (B) Component: Curing

Agent hedBPORr AFRYPF 7 t JpkS phenbhteERF nohavatRyl &£ biPheipeidian 1; and
skeleton (referred to _as the hi phenyl aral kyl resin), (product nane:
MEH 78518SI CBORREFEFalM SPRMAT F70m Wei WAl £P aSt i ERPnBastrfes t the

Ltd., hydroxyl eguivalent:. 199 .softenin oi nt;. 64 degrees
cent | or A8 CLC) SEARRBRERL Yo F by bEm e T TEr Rt i Ehr e 1 art arhqbhe
(product uﬂéﬂEfiP?EFaxfoéfg é%{i'ﬁ?léP@a&?@&ﬂ&é' 1 PR 4 YREA Gads s,
FB-105), conmercially avallable TT70om
20 m is preferably from 1/2 to 10/1 and more preferably an
approximately equimolar amount of around 1/1.
[0025]
A method for producing a copolymer of a-olefin having 28 to 60
carbon atoms and a maleic anhydride is not particularly limited,

25 and a general copolymerization method involving reacting raw

materials may be used. For the reaction, an organic solvent capable



10 Denki Kagaku Kogyo Kabushi ki Kai sha, average particle dianeter:

10.8 pm surface specific area: 5.1 n2/g) (D) Conponent: Mld

Rel easi ng Agent Conpounds 1 to 6 obtained in the above Synthesis

Exanpl es Pol yet hyl ene oxi de wax (product?nane: PED191, commercially

15 available fromddariant Co., Ltd.), nontanoic acid type wax

(product nane: LicowaxE, cormer cially available fromd ariant Co.,
Ltd.), aodldkssporumerolptdduand mekelcAbphadeideior €8O+ 1ke may be used.
comercially avail able_from Chevron Phillips Chem cal Conpany) as

ot her noTHer ergasifgsSagErns 26( EPtO@ﬁﬁ(’Sﬁélﬁltlar@aYr |lﬁgll/1§@@el &4t groluene is
Adduct of triphenyl ph hi ne and p-benzoqui none (product nane:

TPP- BQ EB%@EEP&FI y a‘Vgl FEPRRCEF oFPLBRRG - cﬁ!é}neda}eq n%l%%Y?S}tCoa halogen

Ltd.) Sil Add Modi fi.ed P 5Si | I
n;t)re;s%%%%sb?a%fntﬁ”bi%gﬁxga é%'okﬁ% & g%esb: 'f°“ R b ture
foll f X b BY5 4,

Cgrn?érqﬁgnggr%/ﬁé%%eyit%eée é%u? T e 3‘% }gbgﬁél O]iqalﬁl 8%3 V%I% L0 use,

bi sphenoj, ﬁyi}fpﬁseggﬁe?g%%?\]g%gﬁ begist %e‘éieégr%‘é%”%%@c élra%%]'%’nd more

conmer ci a aval | poxy e3|n

eqUivalE?EeféngQQEEroﬁﬁﬂGG'ﬁ% ngnﬁegééegegéﬁ€§?9§aé'fﬁéﬁk%hé'%f@%p01nts

anopunt of 12 partS by mass at 140 degrees 5 cenfigrade for nelting,

addi ng 6ppathe Reamssrialy Glnd gRddfctbvRayts Mhdmssa®ion time is not
tri phenyl phosphine thereto, and nmelt-m xing the resulting material at

140 degrpesttenlaglgdeifoted0aBi nohesks RChemolgmeoigulodtbdhe@dBPdt it
00CG- (CH2)io -Si H3 CHO Si0--Si---(CH2)113-COOH(I X) I CH3 14CH3 CH3
10Si 10 cons @te B fabpfromt treplesent ed rayrd peefelrhowynfrboramibal § Xours
wherein, in the formula (X), m n, 1, a and b are each the sane or
di f f er enanfinfugéheppodtierahdye frez- 3730, lommursi dlvol aval IValsiwpofimamof
Dow Corning Toray Co., Ltd.)),
the productlv1ty After completion of the reaction, the unreacted
components, the solvent and the like may be removed under heating
and reduced pressure, as necessary. As the conditions, the
15 temperature is preferably from 100 to 220 degrees centigrade and
more preferably from 120 to 180 degrees centigrade, the pressure
is preferably equal to or Less than 13.3 x 10° Pa and more preferably
equal to or less than 8 x 10° Pa, and the time is preferably from
0.5 to 10 hours. Furthermore, for the reaction, a radical
20 polymerization initiator such as azobisisobutyronitrile (AIBN),
benzoyl peroxide (BPQO) or the like may be added, as necessary.
[0026]
A method for esterifying a copolymer of ao-olefin having 28 to
60 carbon atoms and a maleic anhydride with monohydric alcohol
25 having 10 to 25 carbon atoms is not particularly limited, and there

is a general method involving carrying out an addition reaction

of monchydric alcohol with the copolymer. The reaction molar ratio



[Chem cal Fornmula 13] H3C-70 CH3 r3\ SO C3H6OCH2 -CH -CH 2 V
Coupl i ng Agent y-gl yci doxypropyl tri nmet hoxysi | ane (product nane:
5510=GPS-M commercially avail able from Chi sso Corporation) Coloring
Agent 20Carbon bl ack (product nanme: Carbdn No. 5, commercially

avai l abl e from M tsubi shi Chem cal Corporation) 42 The

af orenenti oned conponents were mxed in parts by mass shown in Tabl es

1 and 2 Pé&spaet ceplkyymgnd ofi axioakihink headed #¥ddro tG¥e courpdin iadpmspfang a
kneadi ng tenperature of 100 degrees centigrade and a kneading tine of
30 mi nut B&ledr e bide da MRECRKETHEI @%@ga@%gl,s Boftea bicakaehydimited
resin con‘Bgsition for ggca sul. ating a sem conductor was prepared.

| nci dent 8PPy, CEymMPSUNAEPAtEATL AY aritR T he p%‘l"ﬂ/%’(lﬁf)f erret 5§ dé . xd‘??lree of
Compat 2 46 SERURLES, foRNEk JB1 S 2ah b0 ncel Ll Rty KIESEL Wil con
gg%i}%;ﬁﬁ&g;ﬁ%ﬁ%‘ir St 1Y Q04 e Lkl el e M XL NG EQE UL akL90% M2HiRY 15
properly set according to a desired molding material for
encapsulation. For the reaction, an organic solvent capable of
dissolving a-olefin and maleic anhydride or the like may be used.

The organic solvent is not particularly limited, but toluene is

10 preferable. An aromatic solvent, an ether solvent, a halogen
solvent and the like may also be used. The reaction temperature

is different depending on the kind of the organic solvent in use,

but it is preferably from 50 to 200 degrees centigrade and more
preferably 100 to 150 degrees centigrade from the viewpoints of

15 the reactivity and productivity. The reaction time is not
particularly limited as long as a copolymer is obtained, but it

is preferably from 1 to 30 hours, more preferably from 2 to 15 hours

and further preferably from 4 to 10 hours from the viewpoint of

the productivity. After completion of the reaction, the unreacted

20 components, the solvent and the like may be removed under heating
and reduced pressure, as necessary. As the conditions, the
temperature is preferably from 100 to 220 degrees centigrade and

more preferably from 120 to 180 degrees centigrade, the pressure

is preferably equal to or less than 13.3 x 10 Pa and more preferably

25 equal to or less than 8 x 10% Pa, and the time is preferably from
0.5 to 10 hours. Furthermore, for the reaction, a reaction catalyst,

for example, an amine catalyst such as triethylamine,
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type epoxy resin Bi phenyl ggalkyl resin 5.18 5.18 5.18

N,N-dimethylaminopyridine or the like, and an acid catalyst such
as sulfuric acid, para-toluenesulfonic acid or the like may be
added, as necessary.

[0027]

Examples of the compound (D) include compounds containing cone
or more kinds selected from diesters represented by the following
formulae (a) and (b), and monoesters represented by the formulae
(c) to (f) in the structure as a repeating unit and the like, and
the compound (D) may contain non-ester represented by the formula
(g) or (h). Examples of such a compound include (1) a compound
composed of any one kind alone of (a) to {(f), (2) a compound
containing two or more kinds of (a) to (f) at random, regularly
or in blocks, (3) a compound containing one or more kinds of (a)
to (f) and (g) and/or (h) at random, regularly or in blocks in the
main chain skeleton, and the like. These may be used singly or
may be used in combination of two or more kinds. Furthermore, the
compound (D} may contain (4) a compound containing (g) and (h) at
random, regularly or in blocks, and/or (5) a compound containing
each of (g) or (h) alone. The esterification rate of the component
(D) is preferably equal to or more than 20% by mole from the
viewpoints of mold releasability and adhesion. As the compound
(D}, preferably used is a compound containing equal to or more than
20% by mole of one or more kinds of monoesters represented by the
formulae {(c) to (f) in total, while more preferably used is a
compound containing equal to or more than 30% by mole.

[0028]

[Chemical Formula 7]
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CH-CH%—CH-—-CH Ha-CH CH-CH
é ! (a) é ] [(a)]
oIy, ’L‘j“‘o%ac%

£ R’ |In 2 & |n

[Chemical Formula 8]

— CHcm CHCH—“- CHa-CHA—CH—CH
© e @
bjbﬁ R m&bng
—fCH CH%—CH T CHy- CHj—CH ~cH

[Chemical Formula 9]

A{—(CH CH%*CH CH+ ‘ﬁCHg CH CH—-CH

wherein, in the above formulae (a) to (h), R? represents a
monovalent aliphatic hydrocarbon group having 26 to 56 carbon
atoms; R® represents a monovalent hydrocarbon group having 10 to
25 carbon atoms; and m represents the copolymerization molar ratio
of a~olefin (X) to the maleic anhydride (Y), that is, X/Y, and m
is preferably from 1/2 to 10/1 and more preferably around 1/1.

[0029]

The number average molecular weight of the compound (D) is not
particularly limited as long as the repeating unit is equal to or
more than 1. Excellent adhesion to copper oxide and mold
releasability may be achieved in any molecular weight region, but
the number average molecular weight is preferably from 2,000 to
10,000.

Even though the compound (D} contains the unreacted a-olefin in

an amount of 0 to 33% by mass, continuous molding property and
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adhesion to copper oxide are not changed. However, when the content
exceeds the upper limit, a surface of a molded product tends to
be contaminated (package stain) remarkably.

The mixing amount of the compound (D) is not particularly limited,
but it is preferably from 0.5 to 10% by mass and more preferably
from 1 to 5% by mass, based on 100% by mass of the total amount
of the epoxy resin (A). When the mixing amount is less than the
lower limit, mold releasability tends to be lowered. When it
exceeds the upper limit, adhesion to copper oxide tends to be
insufficient.

[0030]

In the epoxy resin composition for encapsulating a semiconductor
of the present invention, a conventionally known mold releasing
agent such as carnauba wax, montanoic acid, stearic acid, high
fatty acid, metal salt of high fatty acid, ester type wax such as
montanoic acid ester or the like, polyethylene, or polyolefin type
wax may be used as a mold releasing agent together with the compound
(D) in the ranges in which the effect of the present invention can
be achieved.

Meanwhile, the content of the compound (D) is not particularly
limited, but it is preferably equal to or more than 55% by mass
and equal to or less than 100% by mass, based on 100% by mass of
the total amount of the mold releasing agent. When the content
is in such a range, excellent adhesion to copper oxide and mold
releasability are achieved.

[0031]

The siloxane addition polymer modified product used in the
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present invention 1is a modified silicon o©il obtained by
substituting a part of the methyl substituent of dimethylsiloxane
with a substituent such as an alkyl group, an epoxy group, a
carboxyl group, an amino group or the like, represented by the
following general formula (I}, which is excellent in the affinity
with the resin. Thus, an epoxy resin composition for encapsulating
a semiconductor excellent in solder stress resistance and
flowability can be obtained. Furthermore, the modified product
has the effect of dispersing the mold releasing agent in the resin,
and the effect of enhancing the mold releasing effect without
lowering adhesion 1is also expected. Cne or more of the
aforementioned siloxane addition polymer modified products may be
used in combination in an amount of from 0.1 to 2% by mass, based
on the total amount of the epoxy resin composition for
encapsulating a semiconductor. However, when the amount of the
siloxane addition polymer modified product exceeds the upper limit,
the surface is easily contaminated and there is the possibility
of causing resin bleeding for a longer period of time. When it
is less than the lower limit, sufficient low elastic modulus and
dispersibility of the mold releasing agent are not achieved in some
cases.

[Chemical Formula 10]
R’ R R
| I |

R'—Siqo—sit0—si—R'

bl k], k

wherein, in the general formula (I), R! to R? are selected from

a hydrogen atom, a substituted or unsubstituted hydrocarbon group
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oil B Coupling agent 0.03 0.03 0.03 0.03 0.03 Coloring
30.30.30.30.3 43 [Table 1] (Continued) M xing conponent
6 789

28
having 1 to 55 carbon atoms, an alkyleneoxy glycidyl ether group
and an alkylene oxide group, and all may be the same or different
from each other; R® te R! are selected from a hydrogen atom, a
substituted or unsubstituted hydrocarbon group having 1 to 10
carbon atoms, an aminc group, a carboxyl group, a glycidyl ether
group and an alkylcarboxylic
acid-4,4'-(1-methylethylidene)bisphenol diglycidyl ether group,
and all may be the same or different from each other; and n
represents an integer of from 1 to 100.

[0032]

From the viewpoint of improvement in moisture resistance and
high temperature storage property of semiconductor elements such
as IC and the like, an anion exchanger may be added tc the epoxy
resin composition for encapsulating a semiconductor of the present
invention. The anion exchanger is not particularly limited, and
all publicly known anion exchangers can be used. Examples thereof
include hydrotalcites and hydrate oxides of the element selected
from antimony, bismuth, zirconium, titanium, tin, magnesium and
aluminum. These may be used singly or may be used in combination
of two or more kinds. Among these, a hydrotalcite represented by
the following general formula (VIII) and hydrate oxide of bismuth
are preferable.

Mgi-xAly (OH) 2 (CO3) x/2-mH20 (VIII)

wherein, 0<¥£0.5; and m is a positive number.

The mixing amount of the anion exchanger is not particularly
limited as far as the amount thereof is enough to capture ionic

impurities such as halogen ions, but it is preferably from 0.1 to
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30% by mass, more preferably from 1 to 10% by mass and further
preferably from 2 to 5% by mass, based on 100% by mass of the total
amount of the epoxy resin (A). When the mixing amount is less than
the lower 1limit, capturing of ionic impurities tends to be
insufficient. When it exceeds the upper limit, there is no big
difference in the effect as compared to a case when the amount is
equal to or less than the upper limit so that it is economically
unfavorable.

[0033]

In order to improve adhesion between the resin component and the
inorganic filler, any one of known coupling agents including
various silane compounds such as epoxysilane, mercaptosilane,
aminosilane, alkylsilane, ureidosilane, vinylsilane and the like,
titanium compounds, aluminum chelate compounds,
aluminum/zirconium compounds and the like may be added to the epoxy
resin composition for encapsulating a semiconductor of the present
invention, as necessary. Examples thereof include silane coupling
agents such as vinyltriethoxysilane,
vinyltris (B-methoxyethoxy)silane,
y-methacryloxypropyltrimethoxysilane,
B—(3,4—epoxycyclohexyl)ethyltrimethoxysilane,
y-glycidoxypropyltrimethoxysilane,
vy-glycidoxypropylmethyldimethoxysilane,
vy-glycidoxypropyltriethoxysilane, vinyltriacetoxysilane,
y-mercaptopropyltrimethoxysilane,
y-mercaptopropylmethyldimethoxysilane,

y-mercaptopropyltriethoxysilane, y-aminopropyltrimethoxysilane,
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y-aminopropylmethyldimethoxysilane,
y-aminopropyltriethoxysilane, y-anilinopropyltrimethoxysilane,
y-anilinopropylmethyldimethoxysilane,
N-B-{aminoethyl) -y-aminopropyltrimethoxysilane,
v~ (B-aminocethyl)amincopropyldimethoxymethylsilane,
N-(trimethoxysilylpropyl)ethylenediamine,
N- (dimethoxymethylsilylisopropyl)ethylenediamine,
N-B-(N-vinylbenzylaminoethyl)-y-aminopropyltrimethoxysilane,
v—-chloropropyltrimethoxysilane, hexamethyldisilane,
vinyltrimethoxysilane and the like; and titanate coupling agents
such as isopropyltriisostearoyl titanate, isopropyl
tris(dioctylpyrophosphate)titanate, isopropyl
tri (N~aminoethyl-aminoethyl)titanate, tétraoctyl bis
{(ditridecylphosphite)titanate,
tetra(2,2-diallyloxymethyl-1-butyl)bis{ditridecyl)phosphite
titanate, bis(dioctylpyrophosphate)oxyacetate titanate,
bis{dioctylpyrophosphate)ethylene titanate, isopropyl
trioctanoyl titanate, isopropyl dimethacryl isostearoyl titanate,
isopropyl tridodecylbenzenesulfonyl titanate, isopropyl
isostearoyl diacryl titanate, isopropyl
tri(dioctylphosphate}titanate, isopropyl tricumylphenyl titanate,
tetraisopropyl bis(dioctylphosphite)titanate and the like. These
may be used singly or may be used in combination of two or more
kinds.

The mixing amount of the aforementioned coupling agent is
preferably from 0.05 to 5% by mass and more preferably from 0.1

to 2.5% by mass, based on 100% by mass of the total amocunt of the
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inorganic filler (C). When it is less than the lower limit,
moisture resistance tends to be lowered. When it exceeds the upper
limit, molding property of a package tends to be lowered.

f0034]

Furthermore, other additives may be mixed to the epoxy resin
composition for encapsulating a semiconductor of the present
invention, as necessary. Examples thereof include flame
retardants such as known organic or inorganic compounds containing
a halogen atom, an antimony atom, a nitrogen atom or a phosphorus
atom, metal hydroxides and the like, such as a brominated epoxy
resin, antimony trioxide, antimony tetroxide, antimony pentoxide
and the like; coloring agents such as carbon black, organic dye,
organic pigment, titanium oxide, red lead, bengala and the like;
and adhesion promoters such as imidazole, triazole, tetrazole,
triazine and their derivatives, antranilic acid, gallic acid,
malonic acid, malic acid, maleic acid, aminophencl, quinocline and
their derivatives, an aliphatic acid amide compound, a
dithiocarbamic acid salt, thiadiazole derivatives and the like.

[(0035]

The epoxy resin composition for encapsulating a semiconductor
of the present invention can be prepared by any method as long as
various raw materials can be uniformly dispersed and mixed. As
a general method, there may be exemplified a method in which raw
materials of predetermined mixing amocunts are thoroughly mixed by
a mixer or the like, and melted and kneaded with a mixing roll,
a kneader, an extruder or the like fcollowed by cooling and

pulverizing into powder. For easier handling, it is preferable
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to prepare a tablet with appropriate size and mass corresponding
to molding conditions.

Furthermore, the epoxy resin composition for encapsulating a
semiconductor of the present invention is dissolved in various
organic solvents and can be used as a liquid epoxy resin composition
for encapsulating & semiconductor. This liquid epoxy resin
composition for encapsulating a semiconductor is thinly applied
on a board or a film, and can also be used as an epoxy resin
composition for encapsulating a semiconductor in a sheet or film
form obtained by dispersing an organic solvent under the conditions
in which the curing reaction of the resin does not proceed much.

[0036]

Examples of the semiconductor device obtained by encapsulating
elements by the epoxy resin composition for encapsulating a
semiconductor obtained in the present invention include a
semiconductor device in which elements (for example, active
elements such as semiconductor chip, transistor, diode, thyristor
and the like) and passive elements (for example, capacitor,
resistance, coil and the like) are mounted onto a supporting member
such as a copper lead frame, and whose necessary part(s) is
encapsulated with the epoxy resin composition for encapsulating
a semiconductor of the present invention, and the like. Examples
of such a semiconductor device include common resin encapsulated
type ICs such as DIP (Dual Inline Package}, PLCC (Plastic Leaded
Chip Carrier), QFP (Quad Flat Package), SOP (Small Outline Package),
S0J (Small Outline J-lead package), TSOP (Thin Small Outline

Package), TQFP (Thin Quad Flat Package) and the like, in which
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semiconductor elements are fixed on the copper lead frame and the
terminals of the elements such as bonding pads and the leads are
connected by wire bonding or bumps, and then the elements are
encapsulated by transfer molding using the epoxy resin composition
for encapsulating a semiconductor of the present invention.

Fig. 1 is a view illustrating a cross-section structure of an
example of a semiconductor device using the epoxy resin composition
for encapsulating a semiconductor according to the present
invention. Two semiconductor elements 1 are respectively fixed
on a die pad 3 through respective two cured die bond materials 2,
which are laminated. Electrode pads of the semiconductor elements
1 and a copper lead frame 5 are connected by gold wires 4. The
semiconductor elements 1 are encapsulated with a cured product 6
of the resin composition for encapsulating a semiconductor. As
the copper lead frame 5, preferably used are general-purpose
copper-containing lead frames which are generally used in the
technical field of the semiconductor device. The
copper-containing lead frame is not particularly limited as far
as copper 1is contained, and preferably used are a lead frame
containing copper at least on the surface, a lead frame of a copper
alloy, a lead frame composed of copper, and the like.

[0037]

As a method for encapsulating elements using the epoxy resin
composition for encapsulating a semiconductor of the present
invention, low-pressure transfer molding is the most generally
used method, but injection molding, compression molding and the

like may also be employed. When the epoxy resin composition for



3.01 3.01 3.01 3.01 Paraxyyl ene type epoxy resin 3.01 3.01 3.01 3.01

3. 01 Bi phenyl aral kyl type epoxy resin Bi phenyl aral kyl resin

5.18 5.18 5.18 5.18 5.18 Curing accelerator 0.27 0.27 0.27 0.27 0.27
34

10

15

20

25

encapsulating a semiconductor is in a liquid form or a paste form
at normal temperature, a dispense system, a casting system, a
printing system and the like may also be used.

Furthermore, there is not only a common encapsulating method
involving directly encapsulating elements with a resin, but there
is also a hollow package method in which an epoxy resin composition
for encapsulating a semiconductor is not come into contact with
elements. The epoxy resin composition can also be suitably used
as an epoxy resin composition for encapsulating a semiconductor
for use in hollow packages.

Furthermore, the epoxy resin composition for encapsulating a
semiconductor of the present invention is excellent in adhesion
to copper oxide, mold releasability, continuous molding property
and the like. When electronic components such as IC, LSI and the
like are encapsulated using this epoxy resin composition for
encapsulating a semiconductor, a semiconductor device excellent

in the reliability can be obtained.

EXAMPLES

[0038]

The present invention is now illustrated in detail below with
reference to Examples. However, the present invention is not
restricted to these Examples.

[0039]

Synthesis Example 1

Synthesis of a compound (D) having a copolymer of a~olefin having

28 to 60 carbon atoms and a maleic anhydride esterified with



Inorganic filler 88 88 88 88 88 Conmpound 1 0.1 Hi gh nol ecul ar
wei ght conpound 1 Low nol ecul ar wei ght conpound 1 Conmpound
2

10

15

20

25

35

monohydric alcchol having 18 carbon atoms

300 g of a copolymer of a mixture consisting of 1l-octacosene,
l-triacontene, l-tetracontene, l-pentacontene, l-hexacontene and
the 1like, and a maleic anhydride (product name: Diacarna
(registered trademark) 30, commercially avallable from Mitsubishi
Chemical Corporation), and 140 g of stearyl alcochol were dissolved
in 500 ml of toluene. The resulting solution was reacted at 110
degrees centigrade for 8 hours, and then toluene was removed while
heating the solution up to 160 degrees centigrade step by step and
the unreacted components were removed by conducting the reaction
under reduced pressure at 160 degrees centigrade for 6 hours,
whereby 489 g of a compound 1 of the desired monoesterification
rate of 100% by mole was obtained. The molecular weight was
measured according to the gel permeation chromatography in terms
of polystyrene using tetrahydrofuran as an eluent and as a result,
the number average molecular weight (Mn) was 4,100, the molecular
weight distribution (Mw/Mn) was 3.52, and the amount of remained
unreacted stearyl alcohol was equal to or less than 1%, based on
the total compound 1.

[0040]

100 g of the aforementioned compound 1 was dissolved in 400 ml
of acetone, and 300 ml of n-hexane was added thereto. The
precipitate was filtered off and dried, whereby 70 g of a high
molecular weight compound 1 was obtained. The molecular weight
was measured according to the gel permeation chromatography in
terms of polystyrene using tetrahydrofuran as an eluent and as a

result, the number average molecular weight (Mn) was 5, 600 and the
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molecular weight distribution (Mw/Mn} was 1.82. Furthermore, the
solvent was removed from the supernatant and dried, whereby 20 g
of a low molecular welight compound 1 was obtained. The molecular
weight was measured according to the gel permeation chromatography
in terms of polystyrene using tetrahydrofuran as an eluent and as
a result, the number average molecular weight (Mn) was 2,400 and
the molecular weight distribution (Mw/Mn) was 2.21.

[0041]

Synthesis Example 2

Synthesis of a compound (D) having a copolymer of a~olefin having
28 to 60 carbon atoms and a maleic anhydride esterified with
monohydric alcohol having 12 carbon atoms

385 g of a compound 2 of the monoesterification rate of 100% by
mole was obtained according to the method described in Synthesis
Example 1, except that 987 g of l-dodecanol was added instead of
stearyl alcohol. The molecular weight was measured according to
the gel permeation chromatography in terms of polystyrene using
tetrahydrofuran as an eluent and as a result, the number average
molecular weight (Mn) was 3,800, the molecular weight distribution
(Mw/Mn) was 3.81, and the amount of remained unreacted l-dodecanol
was equal to or less than 1%, based on the total compound 2.

[0042]

Synthesis Example 3

Synthesis of a compound (D) having a copolymer of o-olefin having
28 to 60 carbon atoms and a maleic anhydride esterified with
monohydric alcohol having 22 carbon atoms

458 g of a compound 3 of the moncesterification rate of 100% by
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mole was cobtained according to the method described in Synthesis
Example 1, except that 170 g of behenyl alcohol (product name:
Kalcol 220-80, commercially available from Kao Corporation) was
added instead of stearyl alcochol. The molecular weight was
measured according to the gel permeation chromatography in terms
of polystyrene using tetrahydrofuran as an eluent and as a result,
the number average molecular weight (Mn) was 4,400, the molecular
weight distribution (Mw/Mn) was 3.55, and the amount of remained
unreacted behenyl alcohol was equal to or less than 1%, based on
the total compound 3.

[0043]

Synthesis Example 4

Synthesis of a compound (D) having a copolymer of a—olefin having
20 to 24 carbon atoms and a maleic anhydride esterified with
monochydric alcohol having 18 carbon atoms

180 g of a mixture consisting of l-eicosene, l-docosene and
l-tetracosene (product name: Linealene 2024, commercially
available from Idemitsu Kosan Co., Ltd.), and 58 g of a maleic
anhydride were dissclved in 500 ml of toluene, and 0.16 g of BPO
was added thereto three times every 20 minutes while heating the
resulting mixture at 110 degrees centigrade. After completion of
addition of BPO, the reaction solution was further heated at 110
degrees centigrade for 7 hours. 162 g of stearyl alcohol was added
to a toluene soclution of the copolymer and reacted at 110 degrees
centigrade for 8 hours. Then, toluene was removed while heating
the resulting mixture up to 160 degrees centigrade step by step,

and the unreacted components were removed by conducting the
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reaction under reduced pressure at 160 degrees centigrade for 6
hours, whereby 380 g of a compound 4 of the desired
monoesterification rate of 100% by mole was obtained. The
molecular weight was measured according to the gel permeation
chromatography in terms of polystyrene using tetrahydrofuran as
an eluent and as a result, the number average molecular weight (Mn)
was 9,800, the molecular weight distribution {Mw/Mn) was 2.63, and
the amount of remained unreacted stearyl alcohol was equal to or
less than 1%, based on the total compound 4.

[0044]

Synthesis Example 5

Synthesis of a compound (D) having a copolymer of c-olefin having
28 to 60 carbeon atoms and a maleic anhydride esterified with
monohydric alcohol having 8 carbon atoms

340 g of a compound 5 of the moncesterification rate of 100% by
mole was obtained according to the method described in Synthesis
Example 1, except that 68 g of l-octanol was added instead of
stearyl alcchol. The molecular weight was measured according to
the gel permeation chromatography in terms of polystyrene using
tetrahydreofuran as an eluent and as a result, the number average
molecular weight (Mn} was 3,700, the molecular weight distribution
{(Mw/Mn) was 3.80, and the amount of remained unreacted l-octanol
was equal to or less than 1%, based on the total compound 5.

[0045]

Synthesis Example 6

Synthesis of a compound (D) having a copolymer of a-olefin having

28 to 60 carbon atoms and a maleic anhydride esterified with
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monochydric alcchol having 28 carbon atoms

506 g of a compound 6 of the monoesterification rate of 100% by
mole was obtained according to the method described in Synthesis
Example 1, except that 214 g of octacosanol (product name:
Policosanol (derived from rice bran), commercially available from
Functional Material Laboratory Co., Ltd.) was added instead of
stearyl alcohel. The molecular weight was measured according to
the gel permeation chromatography in terms of polystyrene using
tetrahydrofuran as an eluent and as a result, the number average
molecular weight (Mn) was 4,800, the molecular weight distribution
(Mw/Mn}) was 3.91, and the amount of remained unreacted octacosanol
was equal to or less than 1%, based on the total compound 6.

[0046]

Components used in Examples 1 to 10 and Comparative Examples 1
to 9 are shown below.

{A) Component: Epoxy Resin

Biphenyl type epoxy resin (product name: Epiccat YX-4000K,
commercially available from Japan Epoxy Resin Co., Ltd., epoxy
equivalent: 185, melting point: 108 degrees centigrade)

Paraxylylene type epoxy resin (product name: NC2000,
commercially available from Nippon Kayaku Co., Ltd., epoxy
equivalent: 237, softening point: 52 degrees centigrade)

Phenol aralkyl type epoxy resin having a biphenylene skeleton
{referred to as the biphenyl aralkyl type epoky resin) (product
name: NC-3000L, commercially available from Nippon Kayaku Co.,
Ltd., epoxy equivalent: 273, softening point: 52 degrees

centigrade)
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{(B) Component: Curing Agent
Phenol aralkyl type phenol resin having a biphenylene skeleton
(referred to as the biphenyl aralkyl resin) (product name:
MEH-78518S, commercially available from Meiwa Plastic Industries,
5 Ltd., hydroxyl equivalent: 199, softening point: 64 degrees
centigrade)
{C) Component: Inorganic Filler
Fused spherical silica (product name: Denka fused silica (DF)
spherical powder type (Grade FB-105), commercially available from
10 Denki Kagaku Kogyo Kabushiki Kaisha, average particle diameter:
10.8 pm, surface specific area: 5.1 m?/g)
(D} Component: Mold Releasing Agent
Compounds 1 to 6 obtained in the above Synthesis Examples
Polyethylene oxide wax (product name: PED191, commercially
15 available from Clariant Co., Ltd.), montanoic acid type wax
(product name: Licowax E, commercially available from Clariant Co.,
Ltd.), o-olefin monomer (product name: Alpha Olefin C30+,
commercially available from Chevron Phillips Chemical Company) as
other mold releasing agents
20 (E) Component: Curing Accelerator
Adduct of triphenylphosphine and p-benzoquinone (product name:
TPP-BQ, commercially available from Hokko Chemical Industry Co.,
Ltd.)
Siloxane Addition Polymer Modified Product
25 Silicon oil A (a melt reactant obtained by heating a compound
represented by the following formula (IX) (BY-750, commercially

available from Dow Corning Toray Co., Ltd., molecular weight: about
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1,500) and a bisphenocl A type epoxy resin (JER (registered
trademark) YL-6810, commercially available from Japan Epoxy Resin
Co., Ltd., epoxy equivalent: 172 g/eq, melting point: 45 degrees
centigrade) in an amount of 12 parts by mass at 140 degrees
5 centigrade for melting, adding 6 parts by mass of Gl-1 and 0.15
parts by mass of triphenylphosphine thereto, and melt-mixing the
resulting material at 140 degrees centigrade for 30 minutes),

[Chemical Formula 12]

CH5 CHy CH4
HOOC—{CH2)1 g -Si—O—5i 0O —8i—{CH2)1g-COOH {1X)
CHa CHal14 CHs4
10 Silicon o0il B {a compound represented by the following formula

(X), wherein, in the formula (X), m, n, 1, a and b are each the
same or different integer (product name: FZ-3730, commercially
available from Dow Corning Toray Co., Ltd.}),
[Chemical Formula 13]
CHs CHg\ / /CHE,\ CH,
Hac—éio Sio SlO Sio 81—0—13 (X
KYVAYWANIA®

LH s0{CaH O CoHOYR
CaHgOCH,; -CH —/-CH 2

15
Coupling Agent
vy-glycidoxypropyltrimethoxysilane (product name: S510=GPS-M,
commercially available from Chisso Corporation)
Coloring Agent
20 Carbon black (product name: Carbon No. 5, commercially available

from Mitsubishi Chemical Corporation)
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[Table 1] Mixing Formulations

Example

Mi xi
1X1ng component 1 2 3 2 5

Biphenyl type epoxy resin 3.01 3.01 3.01 3.01 3.01

Paraxyylene type epoxy resin 3.01 3.01 3.01 3.01 3.01

Biphenyl aralkyl type epoxy resin

Biphenyl aralkyl resin 5.18 5.18 5.18 5.18 5.18

Curing accelerator .27 0.27 0.27 0.27 0.27

Inorganic filler 88 88 88 88 89

Compound 1 0.2

High molecular weight compound 1 0.2

Low molecular weight compound 1 c.2

Compound 2 0.2

Compound 0.2

Compound

|||

Compound

Compound

Montanoic acid wax

Polyethylene oxide wax

o-clefin monomer

Silicon oil A

Silicon o0il B

Coupling agent 0.03 0.03 0.03 0.03 0.03

Coloring agent 0.3 0.3 0.3 0.3 0.3
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47 ABif@ngl adralkyl resin 5.18 5.18 5.18 5.18 5.18

Curing accelerator 0.27 0.27 0.27 0.27 0.27

Inorganic filler 88 88 88 BB B8

Compound 1 0.1

High molecular weight compound 1

Low molecular weight compound 1

Compound 2

Compound 3

Compound 4 0.2 0.1

Compound 5 0.2

Compound 6 0.2

Montancic acid wax

Polyethylene oxide wax 0.1 0.1

o-olefin monomer

Silicon oil A

Silicon oil B

Coupling agent 0.03 0.03 0.03 0.03 0.03

Coloring agent 0.3 0.3 0.3 0.3 0.3




B: Degree of spread of stain of equal to or |less than 10% by area of
t he package surface C. Degree of spread of stain of exceeding
10% by area and equal 5 to or |less than 20% by area of the package

surface D: Degree of spread of stai#4of exceeding 20% by area and
equal to or |ess than 50% by area of the package surface E
Degree of spread of stain of exceeding 50% by area of the package
surface 10[ Q@56] <[ Fabl(eocldlibweldyati on results Eval uation Item Exanpl e
1 2 3 45 Xxide CH adhe5|w§t§trengtr (N) 15 15cdipatbtita Redr@asi ng
| oad (N} 10 10 1518 SHP88%HL nuous rol di éig prloperty (air vent B ocky
A Biphenyl type epoxy resin 3.01 3.01 3.01 2.97
Paraxyylene type epoxy resin 3.01 3.01 3.01 2.97
Biphenyl aralkyl type epoxy resin
Biphenyl aralkyl resin 5.18 5.18 5.18 5.11
Curing accelerator 0.27 0.27 0.27 0.27
Inorganic filler 88 88 88 88
Compound 1
High molecular weight compound 1
Low molecular weight compound 1
Compound 2
Compound 3
Compound 4 0.1
Compound 5
Compound 6
Montanoic acid wax 0.1 0.2 0.2
Polyethylene oxide wax 0.2
c-olefin monomer
Silicon oil A 0.15
Silicon oil B
Coupling agent 0.03 0.03 0.03 0.03
Colering agent 0.3 0.3 0.3 0.3
[0049]
The prepared epoxy resin compositions for encapsulating a
semiconductor in Examples and Comparative Examples were evaluated
5 according to the following respective tests. The evaluation
results are shown in Tables 3 and 4.
(1) Adhesion
A copper oxide base material and a tableted epoxy resin
composition for encapsulating a semiconductor were integrally
10 molded under the conditions of 175 degrees centigrade, 70 kg/cm’
and 2 minutes to obtain a truncated molded product (upper diameter
2 mm x lower diameter 3 mm x thickness 3 mm). Then, a base material
of the resulting respective molded products was fixed and a curing
portion of the epoxy resin composition for encapsulating a
15 semiconductor was pressed from the transverse direction to measure

its torque (N).
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B BBB [Table 3] (Continued) Evaluation Item Exanple 6 7 8
I de Cu adhesive strength (N) 15
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(2) Releasing Load

A mold for evaluating a load during mold releasing is composed
cof an upper mold, a middle mold and a lower mold as a mold for
transfer molding. Fig. 2 illustrates a schematic plan view of the
middle mold after molding. As the shape of the molded product to
be attached to the middle mold after molding, the diameter is 14.0
mm and the height is 1.5 mm (thickness}. In Fig. 2, 11 indicates
a middle mold, 12 indicates a curl, and 13 indicates a runner. 14
indicates & molded preoduct and 15 indicates an air vent. 16
indicates a handle and 17 indicates a hole for inserting a push-pull
gauge respectively.

An evaluation material was subjected to transfer molding under
the conditions of a mold temperature of 175 degrees centigrade,
an injection pressure of 6.9 MPa and a curing time of 1 minute using
the mold for evaluating a load during mold releasing shown in Fig.
2. The push-pull gauge was put on the circular molded product 14
attached to the middle mold 11 after molding from the hole 17 on
the top of the middle mold (see Fig. 3) to measure a lcoad applied
when protruding the molded product. Subsequently, after 20 shots
of the evaluation material were molded, half 10 shots of the molded
product were measured. The average value was evaluated as a
releasing load.

(3) Continuous Molding Property {(alr vent block, mold stain and
package stain)

A 80 pin quad flat package (80pQFP; a cu lead frame, package size:
14 mm x 20 mm x 2 mm (thickness), pad size: 6.5 mm x 6.5 mm, chip

size: 6.0 mm » 6.0 mm x 0.35 mm (thickness)) was encapsulated, and
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up to 400 shots of molding was performed in a continuous manner
under the conditions of a mold temperature of 175 degrees
centigrade, an injection pressure of 9.8 MPa and a curing time of
70 seconds using a low pressure automatic transfer molding machine
(GP-ELF, commercially available from Dai-ichi Seiko Co., Ltd.).

The presence or absence of an air vent block was confirmed by
visually observing the mold every 50 shots, and evaluated in the
following four steps.

A: No problem caused up to 400 shots

B: Air vent block observed at 300 shots

C: Air wvent block observed at 200 shots

D: Air vent block observed at 100 shots

With respect to mold stain, the mold of 400 shots was observed
and evaluated in the following five steps depending on the degree
of spread of stain from a gate opening.

A: No stain

B: Degree of spread of stain of equal to or less than 10% by area
of the package surface

C: Degree of spread of stain of exceeding 10% by area and equal
to or less than 20% by area of the package surface

D: Degree of spread of stain of exceeding 20% by area and equal
to or less than 50% by area of the package surface

E: Degree of spread of stain cof exceeding 50% by area of the
package surface

With respect to package stain, the package of 400 shots was
observed and evaluated in the following five steps depending on

the degree of spread ¢f stain from a gate opening.



[ 0051]
Exanpl e
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[ Tabl e 4]

Eval uation results Eval uation Item Conparative

12345 Oxide Cu adhesive strength (N) 14 15 14 8 8
Rel easing load(N) 15 15 15 10 10 Continuous nol di ng property (air
vent block) DD DC

A: No stain

47

B: Degree of spread of stain of equal to or less than 10% by area

of the package surface

C: Degree of spread of stain of exceeding 10% by area and equal

to or less than 20% by area of the package surface

D: Degree of spread of stain of exceeding 20% by area and equal

to or less than 50% by area of the package surface

E: Degree of spread of stain of

package surface

exceeding 50% by area of the

[0050]
[Table 3] Evaluation results
. Example
Evaluation Item 1 > 3 2 B
Oxide Cu adhesive strength (N) 15 15 15 15 15
Releasing load (N) 10 10 10 10 10
Continuous molding property
(air vent block) A A A A A
Continuous molding property
. B B B
(mold stain)
Package stain B B
[Table 3] (Continued)
. Example
Evaluation Item 3 = 8 3 10
Oxide Cu adhesive strength (N) 15 15 16 16 i5
Releasing load (N) 8 8 8 8 10
Continuous molding property
(air vent block) A A A A A
Contlnuoug molding property A a B A
(meold stain)
Package stain A B A C

[0051]

[Table 4] Evaluation results

Evaluation Item

Comparative Example

1 2 3 4 5
Oxide Cu adhesive strength (N} 14 15 14 8 B
Releasing load (N) 15 15 15 10 10
Continuous molding property
(air vent block) D D D c ¢
Continuocus molding property
. D D D C
(mold stain)
Package stain D [} D C




C
D
6

10

15

20

48 [Tabl e 4] (Continued) Evaluation Item Conparative Exanple
Oxi de Cu adhesive strength (N) 14 6 10 11
48

[Table 4] {(Continued)

Cont i nuous nol ding property (nold stain) DD D C C Package stain D
DCC
789

Fvaluation Item Comparative Example
6 7 8 9

Oxide Cu adhesive strength (N) 14 ) 10 11
Releasing load (N) 15 10 12 12
Continuocus molding property c D 3 5
(air vent block)
Continuous molding property

. D B D
(mold stain)
Package stain D B D

[0052]

Examples 1 to 5 were excellent in all adhesion strength to copper
oxide and mold releasability (releasing load). Also, in Examples
¢ and 7 containing the silicon oil component as the siloxane
addition polymer modified product, adhesion strength to copper
oxide and mold releasability (releasing load) were excellent, and
continuous molding property (mold stain) was further improved.
Also, in Examples 8 and 9 containing the silicon ¢il component using
the total amount of a biphenyl type epoxy resin or a phencol aralkyl
type epoxy resin having a biphenylene skeleton (biphenyl aralkyl
type epoxy resin) as the epoxy resin (A), mold releasability
(releasing load) was excellent and adhesion strength to copper
oxide was further improved. In Example 10 containing 35% by mass
of oa-olefin monomer in the compound (D), adhesion strength to
copper oxide and mold releasability (releasing load) were
excellent as compared to Comparative Examples. In Comparative
Examples 1 to 3, mold releasability (releasing load) was inferior.
Furthermore, in Comparative Examples 4, 5 and 7 employing a
polyethylene oxide wax as the mold releasing agent component
together, continuous molding property (air vent block) was not

excellent and adhesion to copper oxide was considerably inhibited

as well. Comparative Example 5 corresponds to Example 1 described



Rel easing load (N) 15 10 12 12 Conti nuous nol di ng property (air vent

bl ock) C D B B Continuous nolding property (nold stain) DB DD

Package stain DB D D [0052] Exanples 1 to 5 were excellent in al

adhesi on strength to copper oxide and mé?d rel easability (releasing

| oad). Also, in Exanples 5 6 and 7 containing the silicon oi

conponent as the sil oxane addition polyner nodified product, adhesion

st r engt h inoPzogpe Doaximeds tahdmél d Ineteasata t 1 ¢y Hxaalipdas guridadmpiereing

excel l ent, and continuous nol ding property (nold stain) was further

i nproveda montanoic acid type mold releasing agent, adhesion strength to
copper oxXide was weak and mold releasability (releasing load) was
inferior as well.

5 [0053]
This application is based on Japanese patent application No.

2009-241427 filed on October 20, 2009, Japanese patent application
No. 2010-070700 filed on March 25, 2010, and Japanese patent
application No. 2010-102429 filed on April 27, 2010, the contents

10 of which are incorporated hereinto by reference.



Al'so, in Exanples 8 and 9 containing the silicon oil conponent using
10 the total anmount of a biphenyl type epoxy resin or a phenol
aral kyl type epoxy resin having a bi phenyl ene skel eton (bi phenyl
aral kyl type epoxy resin) as the epoxy Pésin (A), nold releasability
(rel easing | oad) was excell ent and adhesion strength to copper oxide
was further inproved. In Exanple 10 containing 35% by mass 15 of
a- ol ef i nCBad®er in the conpound (D), adhesion strength to copper
oxide and nold releasability (releasing | oad) were excellent as
conpared to Conparative Exanples. In Conparative Exanples 1 to 3,
mol d rel easability (releasing load) was inferior. Furthernore, in
Conpar at fve ERaBRPPEYE BSS LN g@MEO oY i FRY LRIV YT eh S Wi dpsior
as the nold releasin% %%%nt conponent toget her, continuous noldin

0

propert y“PRPEI7ERE B XWadeidh didel Peirdm® A5ES off o &op grganic
id . i bly inhihit wel |, ti, EX le. 5 .
ox1 ey Vg R9B5' ST JAILDT L efe g e oo PIDRLRLINE AL, %o
Co ti | oy t i i I d .
Compar o Lye, XapL 22,2 200 Bo S 04| 90 2 00 200 £ 1401 L o

rel easabbhity dd ggggggzgtjbﬁédgnd"%sméﬂé%ié’f{rrf%ri’@é 'esﬁ?rq%g%g& giﬁ%ﬁong

application is base apanese patent app ation

filed oncEatAbEN ;20at2@091 dRRANGSS iRRL Gt t3PRIF CAldRh Mroms.

2010- 070700 filed on March 25, 2010, and Japanese patent application

No. 2010-102429 filed on April 27, 2010, the contents 10 of which are

i ncorporated hereinto by reference. 50 CLAIMS 1. An epoxy resin

conpusi t ponTher epagapses ah i e@mpo SEM 60 NEbLE terfcOONPra t5i Mg AB@A@®Ohductor
resin (A), a curing agent (B), an inorganic 5 filler (C and a nold

r el easi ngcagedtingwhiar echasai d ,nofdrtled easongrageny consailngaae addition
conpound (D) having a copol yner of a-olefin having 28 to 60 carbon

at oms angodymealreimocHrfiyedt | peodeter kfpedsantikda dyonghehdion lakiiphatdenieral
al cohol having 10 to 25 carbon atons. 10 2. The epoxy resin
conpositﬁ@ﬁmﬂgﬁ ddéapsul ati ng a semi conductor according to claimi1,
further conprisingaa si | oxane_addition polyner nodified product

repr esent ed | BYCRAELOFPEWAG general formula (1),
R = R

R —Si0—SiH0—S—R°

I P

wherein, in the formula, R' to R? are selected from a hydrogen

15

atom, a substituted or unsubstituted hydrocarbon group having 1
to 55 carbon atoms, an alkyleneoxy glycidyl ether group and an
alkylene oxide group, and all may be the same or different from
20 each other; R® to R? are selected from a hydrogen atom, a substituted
or unsubstituted hydrocarbon group having 1 to 10 carbon atoms,
an aminec group, a carboxyl group, a glyvcidyl ether group and an
alkylcarboxylic acid-4,4'-({l-methylethylidene)bisphenocl
diglycidyl ether group, and all may be the same or different from

25 each other; and n represents an integer of from 1 to 100.



[ Chem cal Fornula 1] wherein, in the formula, RI- to R2 are
selected froma hydrogen atom a substituted or unsubstituted

hydr ocarbon group having 1 to 55 carbon_atons, an al kyl eneoxy

gl ycidyl ether group and an al kyl ene oxPHe group, and all nmay be the
same or different from 20 each other; R3toR4are selected froma
hydrogen atom a substituted or unsubstituted hydrocarbon group

having 1 to 10 carbon atons, an am no group, a carboxyl group, a

gl ycidyl _ether group and, an al kyl carboxylic , .

aci d- 4, 48+ (TRReERYF Bt FSP 1 B eHIMER Shhbt| L FRFARRAHL G 8568 coaspctor
all may be thg.sa or defErent fro 25,ea%$ ot her; and represents
an int eg?F°BFHPE8nT? £42iB0l ©5123. WPRE SdPok{Sr £8P SIS dsiSEiich Gogpound
encapsul at.i ng_a.sem.caonduct or _accor di to clai.m1.qr 2, erein th
contont 37 rd B8 npo e B eRasEng RL8si0 ShvrTgr 23 seeeth SRty Seme
to 6Q ca n.a - ng g, i Lde erjfy Wi .a | .
chai% al%gﬁafikgh @%ﬁo v?%%glgsﬁgggg&%grB@%ﬁhf%n%ggg Ségé F@H%Patlc
nore tha % a I t han () o
on 100% By ras BT Re T o it ot e ol dral cagi Op Tayenc Ay ©5*
4. The eppXia&ESifdCOGRIB! £b0d f DEs ENERPS Ul @dd NGy n=Sfd) GUNBIEIR 1003 by
according to claim2, wherein the content of sai'd siloxane addition

pol ynmer megsfbedtpeodyehli amequal ofosah dmebe dt han «8siUgbwugemss and

equal to or |ess than 2% by mass, based on 100% by mass of the total
anount of said epoxy resin conposition for encapsulating a 15

sem conductor. 5. The epoxy resin conposition for encapsulating a

seni Wondéict Bne aeroxyli repin compamict oén cier meichptso 14t e reeisensaicthductor
epoxy resin (A) conprises at | east one kind selected fromthe group
consi st i agceDddng £dbicpRémyE , iRy igoker eenrent qfapakdl 4 bereangpeldition
epoxy resin and a phenol aral kyl type epoxy resin having a

bi pheny| BReYERE|IRRGHE 1ed PriRdwpoxyF FESRA EBnposiatcfhedy 0. 1% by mass and

encapsul ati ng a seniconductor_ 25 according to an of clains 1 to
oot PO e BOP ot 25 DY haE RS SRobafl b mgss ol tne tatal

seniconductortdev'ceaq%%ing a cqgger-containhtgileaﬁ frame. 52 7. A
senm condtU®? 3Pt d&i cE2 thePBPAY a ot R o GBS TeiC8he hPri SRrRRPHA Rt 2
W th C of the epoxy resin conposition for encapsul ating

a seﬁfcogéﬁg gégggg%%ding to any one of clains 51 to 6. 8. A nold

rel easi ng agent conprising a conpound (D) having a copol yner of

a-ol efin having 28 to 60 carbon atons and a mal ei ¢ anhydri de

esterified whé he@oz’g{;ﬁ“ﬂeé?ﬂ@'cfbr@éé@f@iéﬁ € ehRladami i il al Gl ZRductor
carbon atons. 9. e nold releasing agent according to claim$8, used
for an epexyraesynteorn9sSbhieonf @ aemeans toati, ngha ream eRNAUCHxy ¥esin
10. The nol d rel easi ng agent according to claim9, wherein said epoxy
resin cofppsedmmni @ sndepstl atengied selicaarduct-on tseugesup @onsisting
encapsul ation of a sem conductor elenent in a sem conductor device
havi gy ac€oppeipbenvai hiypg kepadyf raseén, a paraxylylene type epoxy resin

and a phenol aralkyl type epoxy resin having a biphenylene

skeleton.

6. The epoxy resin composition for encapsulating a semiconductor
25 according to any one of claims 1 to 5, used for encapsulation of
a semiconductor element in a semiconductor device having a

copper-containing lead frame.
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7. A semiconductor device, wherein a semiconductor element is
encapsulated with a cured product of the epoxy resin composition
for encapsulating a semiconductor according to any one of claims

1 to o.

8. A mold releasing agent comprising a compound (D) having a
copolymer of o-clefin having 28 to 60 carbon atoms and a maleic
anhydride esterified with a long chain aliphatic alcochol having

10 to 25 carbon atoms.

9. The mold releasing agent according to claim 8, used for an epoxy

resin composition for encapsulating a semiconductor.

10. The mold releasing agent according to claim 9, wherein said
epoxy resin composition for encapsulating a semiconductor is used
for encapsulation of a semiconductor element in a semiconductor

device having a copper-containing lead frame.



