DESCRI PTI ON EPDXY RESI N COVPCOSI TI ON FOR ENCAPSULATI NG
ELECTRONI C PART TECHNI CAL FI ELD [ 0001] The
present invention relates to an epoxy resin_

conposi tion for encapsulating el ectronic part
conposi tion containing a high content of an \mmﬂ‘ﬂmm“mm\““\
filler and being flowable at ordinary tenper

BACKGROUND ART [ 0002] In recent years, thesse

t hi ckness of encapsul BEPRELIFE3ONs has been reduced
reatly with thinning of electronic parts, such as

EP%@N]BEﬁchﬁ@MPﬁééEégﬁsFOEnEQ@@@E@&ﬂ@ﬁNGfEéEéERﬂUﬁCcPART

parts, such as sem conductors, has conventionally been

carried out by a transfer_nDIding met hod by using

solid epoxy resin conpositions. Wen a thin package is
TECENGapIulFaEed with a resin by the transfer nol ding

nmet hod, however, it is feared that wire deformation
[00pAy occur because the resin is forced to flowinto a

narrow openi ng. Mreover, when an encapsul ating area

IS Eﬁbabgégenﬂeﬁﬁﬁbhﬁ@oﬁlké&ﬁﬁebeﬂgsahoeggﬁyrr@@&ﬁ
easily. [0003] Therefore, a conpression nol di ng

compBLhed cusirag anbbgguﬂaetﬁ yen%%k@oaqugattlonthés
recentl cone to e used or

comﬂb%%l%&&klééﬁ%a1ﬁlf&% 1%1% %r}g@gg% inor anlé: filler

encapsul ating a wa or encapsu
andt B'e,ntnfgl 'f'_t‘o%%‘iég‘étogréikg&ge t% Z}%ra%.er% a |iquid epoxy
in-conposition is uSe or ncapsulati on- nol di ng,
|t is expected that the conposition hardly cause wire
deformation and it will beconme possible to wholly
I a |l arge area because the viscosity in
BAC%@%@&%& %é%very | ow as conpared with a solid epoxy
Oorgzin conposition. [0004] I n whol |y _
8 apsulating a large area, however, there is a big
probl em of generation of warpage after nol di ng. Hence,
t hel® Fécangezﬁﬁtauetlt% HrdRiERe $ et frein cpsede e re sins
mol di ng by adding an inorganic filler in a large .
asirpimredseed duratehanpt e, tiFareng Daummtront apagys, such
When an inorganic filler is added in a |arge anount,
as $Rinevetdueher paskegety iﬁ@¢@aseéaahdnkﬁbeb@qposmt¢@ﬁrts,
is no longer a liquid, so that wire sweep, which is a
suchi ag ssfmivtarelwsfarsypheencovenef ectl Ve Hedn tagried out by
_ easily caused or resin supply at the time of
a tpeadfeti aolbecgmes ttictf bguhtsintheafier epokggakdiing an
epoxy resin conposition for encapsul ating electronic

compaklis ibysa CRRPhESShon gHH W 1RBEMegh st her & hasnbgersin
a need for a liquid epoxy resin conposition that

by €RAUAIHE @ hBoEYAR fedidd Shdwr v, ateetsa@’ea%d that wire
exhi bits | ess warpage after nmol di ng, and has hi gh

de thlrawalidh hyy $0005Ratent Pacugent s flR844d393 &y into
Pat ent Docunent 2: JP 2002-121260 A Patent Document

o Rl LA R B T B PS ores

Ln_view of the ab ment i one resent situation,
enlggoscy dtefteﬁéuﬁfrees ﬁtl H?vé:r‘?ﬂdg;npco 5P BV &e 5‘ﬁlé[¥0xy
oooﬁz'” conposition for encapsul ating el ectronic parts,
conposition containing an inorganic filler in a
| ar annunt being low in viscosity and havi ng
~flo BEF; Pﬁeat oFBWHé??S%%ﬂp%?a?E?% m%ﬁ%P¢mRﬁ%ﬁ?t§u%1quld
fol | owi ng advantages: reactivity and storage stability
SPOFe LRECHN GF@R S 1{HE e paRy TEESTIT [00F98Si HicoRe) gisec for
superior in, for exanple, nold releasability and
appear ance of nol ded articl.es, and is inhibited from

?Sgggatlon of war page. &S FOR SOLVI NG THﬂmmwmﬂmmmmmm"
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The present invention provides an epoxy resin
conposition for encapsul ating el ectronic parts,

conpri si ng: (A) 100 parts by weight of an
epoxy resin, (B) 50 to 150 parts by weight of an acid
anhydri de, (C 8 to 40 parts by weight of a

curing accel erator of the nicrocapsul e- type which.
satisfies the following: the viscosity increase ratio

encRetl 4 npar yaseandergl afKQ50 nfengapsiviagriecod 10in film
parts by weight of the curing accelerator, 100 parts

pPadiipdfeirght lefrgeherepoxyhassianl{dyid mmaepantcsom:;osulon
wei ght of nethyltetrahydroxy acid anhydride as the

is aciedi afthy dirick (B)atiiorkntb itdiry 0 it nes,ex@ttted that Bhe
fused spherical silica wth an average particle

conicanitiem ofar2Q vt ead@enwihecaBed@bRrAt i6h 884t - 922 DYbecome
wei ght of the conposition, wherein t he

posdisfiasidy Wafo e SMERItdn At 256 Wder i Sheas tfrﬁie
of 2.5 (1/5s) |231000 Pas or | ower. [0008]

Vi P odi mENd 1 8 itshee @poxyiy ra%Sl:BmﬁQHEQSvhtﬂr% Q&lﬁaeepoxy
present invention, the fused spherical silica (D)

regy%_qyﬁﬁﬁggiﬂ¥ygj cIe di aneter of 20 to 40 n1conta|ns
fused spherical silica wth an average particle

O(Pb meter of 0.2 to 5 pmin an anount of 5 to 40% by

melght I n anot her enbodi nent of the epoxy

resi | n { ent inventi .
conﬁg§%§g§§§fur?ﬁ%?u%ogfgg sk%ﬁgﬁﬂﬂrF@OngoﬁgVGBr there is
a2 5! |cog§e O n an nnunt f to % arts g¥
161 BEPDER oot G R o s W&tﬁpa&F £hECEPBRY RS Tence,
and (F) a dlsper3|n In stil
theaﬁﬁ;’)ollﬁ i -0 FeFHg %%Wn%sﬁtﬁe%ﬁféé@rtm%hdbmq by
t he present invention, the dispersing agent (F) is an
adddf%ﬁapwwqmﬁélé@rr YAd verigvamih (isee, nbbscnanmd e,
structure represented the followng fornula (1).
PatqnigPREBIEBED) A-@ 13- W%)en poooyjrganic filllent he added in
formula (1) , Arepresents a residue of an
a lgrmgnopulyrgi | dxaveer coonpounds tdrats has iactiesses and the
hydr ogen- cont ai ni ng groups at both ends and has 20 to
con® i ioxanes bondsngBrr epiégentls acorelsaduei o8 @weep, which
bi functional organic conpound that has two functiona
is gr kips cApatte ffaweectidrg wirt bleﬁ@tit\ieehfﬁ[_@gﬁg is easily
wherein the conpound is selected fromanong a bi phenyl
caednaphthal ienesgealetan-oent@in R §RAHL CAMP Withon s
di i socyanat e conpound and a di carboxylic acid

di fearpound, TQeE%@bQ%enkégarEl@%lgdH% @Eo%yb'rggﬁ‘ﬁt E8RRbsition
organi c conmpound that has two active

£ o N EHQGRAGANGLR @l%@&ﬂ@rr%g}ﬁtrdiec}:&p %%%ns 1ding

resi due of a bi sphenol reactlng

nethdd) AhAROHE LOMOUL A d 88l due ﬁfqa@ oqigucorgoound

capabl e of reacting w I'socyan or a
d t
o iy ST g e e,

functional organic ound t .
xR R G S Bapan Bob TP Eactihg o EhoackinebiLity.
Hxﬂ%grogen n represents an integer of 1 to 20, and p

resents an integer of 1 to 20. EFFECT OF THE
I NVENTI ON [ 0010] Because of the
aboE-bREt i Eonflirguifatlidi,2%hé conposition of the
present invention has sufficient reactivity at high
t enperEnir $9ameEn therec\er2,0 02 Li2dkiedi fed from
increasing in viscosity at roomtenperature. Because
t he conposition has Iom1te2$ency to increase in
viscosity at roomtenperat it exhibits less
increase in viscosity during machi ne press for curing,
so that the appearance of nolded articles made
therefromw || be good and it therefore is suitable
for conpre33|on nDIdlng appllcatlons Mor eover



[ 0011] As the epoxy resin (A) in the present
i nvention can be used epoxy resins to be used for
sem conduct or encapsul ati on. Exanpl es t hereof include
nononucl eus aromati ¢ epoxy resins having one benzene
ring, such as catechol diglycidyl ether, resorcin
di gl ycidyl ether, phthalic acid diglycidyl ether,
2, 5-di i sopropyl hydr oqui_none di%lﬁcidﬁl et her,
hydF8§&rhoRecHm§yciPdy Fet RBF - 18raphl or ogl uci nol PEG
alicyclic epoxy resins; bisphenol type epoxy resins
such as bi sphenol A type, bisphenol F type, bispheno
AD type, and bisphenol S type, as well as oligomer
DISHLREURES ObbTHENSH VEWTE&Nt i al condensati on of bi spheno
type epoxy resins, and nucl ear hydrogenated epoxy
PROB&EMSS TOf BBi SPh&EOG By fEEe UINENTEONNS;
t et ramet hyl bi s(4- hydr oxyphenyl ) met hane di gl yci dyl
[00@ther and tetranethyl bi s(4-hydroxyphenyl) ether
di gl yci dyl ether; biphenyl type or tetranethyl bi phenyl
typenepaxy beésihs apdvauskeahohydr pgesahedsepoxyYion, an
resins thereof; fluorene type epoxy resins, such as
objkicepBenehef bHoEENE { HPENEPOXYiE 88 NSrovide an epoxy resin
bi scresol fl uorene type epoxy resins, and BPEF
com@lo@li¥GldY e o8t Belapand aRapit Ralkere Jhype LaRexy Kesi ns.
reover, fromthe viewpoint of elastic nodulus, with
comp3eS ¢ iR HBﬁEFQH?h CPO Mo iileg f‘iﬁﬁe@eiﬁogbl'aﬂegge amount,
ol yfunctiona epo%y resins having three or nor
: tionalities.. .Exanples _of the. polyfunctional epox
A A S MR i b A
di cycl opent adi ene.type,_ ep resins, an .
ten SRR Ee BRI FOT iDL S kb AR a9 § Seaggvity
perm ssi bl e %g'USe i n conbi nation with other epoxy
and, ghiogager SLabidmbive 21§ INFICRNED Lefox e SPREY Tesin
het erocyclic epoxy resins, diglycidyl ethers of
COMBIOSAf&RHN - A SHPEFVENEN oxXiodeS Heftiete s Modidgr G5 bt Hey end
of bi sphenol A ethylene oxide adducts, and .
APPGEZIANACH? S PREFSId ArEvpbeepaRy i edindd bipest BF e @ cavdag 1on
t hese are bi sphenol A type epoxy resins, alicyclic
of eaP@EdIcesi ns, napht hal ene type epoxy resins, and
conbi nations of two or nore of them [0012] In
the present invention, an acid anhydride that has been
used as a curing agent for an epoxy resin can be used
MEANS tFOR SOLY Iawehyidiel dROBEREMS and exanpl es t her eof
i ncl ude phthalic anhydride, tetrahydrophthalic
[00avhydri de, 3-nmethyltetrahydrophthalic anhydride, himc
anhydri de, methyltetrahydroxy acid anhydri de,
et plehexadyet exy ea&h @ nasaird e an sl k- 6s apsid A8t ion
trinmellitic anhydride, and pyronellitic anhydride.
forTReSQJIRY e ridsed SN | oc%?% ised in a
conbi nati on o;éstvvo ggkgmrcg%%f&tsﬁem rrgf%el?l?gd anong
t he ar |t - XY.gCi ri .and
met ﬁ%)héﬁ?g@%%fyz’ i 3*% r?;edié?dé‘% %g)g’%%] 48 In
t he present | nt i-qn, ed a he .curing.accel erat.ar
(O (I%g é%m'ttgr g\(‘:é?pgpl?l%gcst;/ﬂ) eq’gﬁ ihtﬁgoéfcggl éalF%étoran\RHfjgﬁ s
satisfies . th the viscosity increase ratio after 24
houﬁg)s?aﬁai%g g?rE§C58fW%?%?&t?ﬁe§(ﬁUPﬂT%xﬂQQ§%ﬁfg%or of
wei.ght of the curing . accel eratar, 100 parts by wei ght
the ORIy ST (A CThiTd 166 155 (6 by Werahrder The
. methyl tetrahydroxy acid anhydride as the acid
V1sgfidi decEBpRSies rataot 8fven 44 esir sTisd apddeskipty 25°C of a
increase ratio is preferably 1.0 to 1.5 tines. The
smal l er the viscosity incrq@se rati o, the longer the
handling tine at the tine of work can be made. If the
viscosity increase ratio exceeds 2.0 tines, no resin
may be filled into sonme part of a cavity because the
handl eability at the tine of work falls due to poor
storage stability or the reactivity is high.
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[ 0019] To the conposition of the present
i nvention can be further added silicone gel or
silicone oil (E) . The silicone gel, which is per se a
known substance, has a pol ysiloxane structure and is
produced by a condensation reaction process or an:
addition reaction process. The silicone oil, which is
. per se _a known substance, al so has a pol ysil oxane
mix$prGePhr £V apRrFe Y widHeftt dthru@iridhanasg easder, 100
2000 or |ess sil oxane bonds. Their production nethods
pargpebkntfigdna it bley armxbsesbraihed yd 106 pexaaphie weight
t he production nethods disclosed in JP 54-48720 A, JP
of methyBYgTt mahuhdoxhediickenh@gedidki ealihg athdyaandbede (B)
obt ai ned, for exanple, by making an SiH
is @r.dupec@nbaicnimeg,sehdxane in a rel ati ve anount of 0.3
to 0.8 nole react with one nole of vinyl
gr oups conkabinkpgeciganopol yskl exane ann atbeapeepanee cok
a platinum conpound as a catal yst. The incorporated
diaaeRert 08f 20 the 43 LinCOReafninSidd 88Nec0bds () WeSight of
preferably 5 to 180 parts by weight, nore preferably
thel@ok@o8QtRant S wh¥ reeihght rel ative to 100 parts by

wei ght of the epoxy resin (A). [0020] When
: ¢ o A, . it
oo Pl DR gEPRLEOnEroeheotortbLOETBROLE S Hadi o chear

[ r,Sizn nt, (Enfor_dispersing it in an epoxy
rat%eé&ﬁzuéi%%?%Sy}ngépgrﬁgﬁségén%?%érbf t he di spersing
(0028 nt include organopol ysil oxane derivatives having a

structure represented by the following formula (1) in

their nolecules, -[-B-A-B-(CGDn-C]p- (1 0021
| SReSRE P IE R ShFeSBAKY GePLsi RoUTE anon of che
or ganqgpol ysi .| oxane caonmpound that, has active , '
preﬁf%Fod@ﬂﬁﬁémﬂﬁ'nF grS6s SR ot leridd 157d (Fas Wadh g
50 sil oxane bonds, B represents a residue of a
avegiaaen PrirérAall coldgamed egopodid tondt0 hias cowd aflansc thiussal
groups capable of reacting with active hydrogen
sPhgdicéiln silRé ceopbiindni aveeheet edr t + ohe adrge e biphdhnd to
or napht hal ene skel et on-cont ai ni ng epoxy conpound, a
S i iisoeyaratendorgouwnd cardd $a bdi eyl i c acid
conpound, C represents a residue of a bifunctiona
or gdami encvhpousbodahehavef thhe apbikyeresin composition of
hydr ogen- cont ai ni ng groups wherein the residue is a
ther gsiethea tofi rar dvitsipine nalh ec ap@ud thapalkd e tife r eacttarighs (E)
Wi th an epoxy, a residue of a glycol conpound capabl e
sildfcoreageilngr vé 1 hi otk icsiacy anaheakOIROUNT,S5 86 B0 0 5d Te by
of a diami no conmpound capable of reacting with a
weidjrgarBoxykive a6i thEYMeUNdy 1 gRF RS 8phRsi b 0f (a),
a bifunctional organic conpound that have ?mo

and Unot i:0nglsURY; GRRaRl e of reacting with active
hydrogen, n represents an integer of 1 to 20, and p

reprgs Psr%tis_tla%rfoncth%%erem%fodjimte%tz%f %Lflceh epoxy resin
or ganopol ysi I oxane derivatives are SUi Cable as °a
di sper.sin ent for _dispersing silicone_gel .or

o 9 e Y PSS A SpecaS SRERes el st (F)

. both _an_organopql ysi | oxane_chain and.an aromatic

1S APng GORCRIAVRG (CRATS OF & FORGSCRATTdl 1 PhotT AR S
1%35%5%i Regarding'the ar.ganopol ysi | gxane

ST UAR iR SR s iue NS &t ke 1 S HmB i 1 t-he
formul a (%g may be the same conpound residue, and in

~ [ Bt Realle )Hg{é@ﬂTVa$mve can have a structure
represented by the following formula (2).
-[-B-A-B-(CGB)n-C]p- (2) LPOZB] In the formul a
(2), Arepresents a residue of an organopol ysil oxane
conpound that has active hydrogen-contai ning groups at
both ends and has 20 to 50 sil oxane bonds, B
represents a bifunctional aronatic epoxy conpound
residue represented by the formula (3). [0024] [Chem
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di spersing agent are also disclosed in Exanple 1

(di spersing agent B) and Exanple 5 (dispersing agent

C) of the above-nentioned publication. In an exenplary

producti on nethod, phenol-term nated silicone oil and

a napht hal ene skel etal type diglycidyl ether are nade

react together and then bi sphenol A diglycidyl ether

and bi sphenol A are polynerized to the reaction -
[00 %?bduct By doing so, it ispossible to obtain a

di spersing agent that has a pol yether structure and

hasiepbXy §PoUpPsaatlt heRehEBTEREREST A FOO2FNe of an

The incorporated anmount of the dispersing agent (F)
orgaRgrpéyahyoaanancorpaunilsthecessar pctoredi spersing the

silicone gel or silicone oil (E) in a resin; for
hydeggaptepntheniogi ggothe abovetheerhdenedd has 20 to 50

or ganopol ysi | oxane derivative, the anount is
silprefernablds ,5Birep8@ spaitissa e sieiughd £ anet uprtef @abby g ic

to 50 parts by weight relative to 100 parts by wei ght
compbuhbiersid haonavoof bnot i ansl lgrenns gehabi9028feacting with

For the conposition of the present invention can be

act U680h P hegeRdgid i as til estdieOhkest 1 8ftéher AIeSelng a
invention is inpaired. Such additives include a silane

bipBOHPLI &8 n%gﬁ{’cthal‘@febgﬁemaﬁ%lflv—c%%%a%%lgﬁ eFSRMR&HAnd, a

the silane coupling agent include

d11¥08>/¥ﬁ'ag€)%8fn B}ﬁlﬂjr L ARt Qo%ﬂ%ar%%%yllc acid compound, C
gl yci doxypr py triethoxysilane,

repr%% ﬁtgpgxyggf{igﬁeﬁlg etj]r'?/"}r% 5 e J?)SILS ana_L%e ‘compound that

epoxycycl oheXxyl oxyS| ane,

Vi n ILrlnethox si | ane, nd A triethoxys

has PR Cotph g dgent st T GGP BB AThRc 02 Fag idue
even in the ev i ng fuse herjcal _silica to

15 S IRcH of B gﬁ“& sF %}ﬁeue uf)gﬁ’ﬁ@l%g‘e%tr%lﬁ]&er‘flth
made react in advance The |ncorporated

an %ﬁBﬁMtCBWP?H8d5|?aﬁ%ﬁ%%%%l?%gaéﬁeﬁ?D%é“%%%%%Fb&%PQ§ ¢ of
to 10 phr, nore preferably 2 to 6 phr in the

reaeaﬁrﬁeswﬂ%ﬁ AIhgO ¢ YRR PR FRIEE Uafo UPE 2ofe$ Hdue &fbaprliamino
black is preferably 0.1 to 5 phr, nore preferably 0.5

comp@uedmﬂpabﬂené:emmﬁﬁnqwéﬁheﬁ@i@ﬂrboxylicamedcompound,
conposition of the present invention can be prepared

D r¢yresenhy & e sdbioees frenbiidmed tdomednengsnby @mpound that
conventional nethod. In the present invention, no

hasorganifansaliventl gz ouped chpaalse dfhe case 0 wdkatetelve
conponents is to be avoided. [0031] The

hydeonpasi hi ofpodsdhes plresantgienventi an has andiseesiregents
of 1000 Pas or |lower at 25C under a shear rate of 2.5

an (htsherThe Vi seoSioty is a val ue neasured by an HBT
type visconeter manufactured by Brookfield Engi neering
Labs, Inc. if the value varies dependi ng upon
measuri ng nmethods. If the conposition has a viscosity

EFFQ&QG@@!Q@Elq%@Eﬁ@§ONlt easi |y causes wire sweep or

defective filling at the tinme of conpression nolding,
OO% g resin supply will becone difficult at the tine of
ducti on. [0032] As curing conditions for the

osi_tion resent invention, .a tenperature of
"?805668 &3n S 605 SaP P raBy CHBrdSHrareranl
ratu f 100 to _175C and a perio of about 2 to
combBRAE 16 T rigtes AR bel DLt L To6aE o CiSpgeaceiticy
osition of the present invention is conposi tion
at P&%ﬁ@ﬁ%&%@ﬁ& &gt MOFSC VSt 4.5 Aﬁlhér%’&r?ﬁlde £3P™ he
nmet hod of use of the conposition is such a nethod that
the encapsulation of an electronic parts, preferably
the encapsul ation of a large-area sem conductor
package, is perforned by a conpression nol ding nethod.
The conpression nol di ng met hod can -be perfornmed by
usi ng a known conpressi on nol di ng machi ne, or the
i ke. [0034] The present |nvention will be

e I



Next, the respective conpositions were nolded by a
conpression nolding nethod, with a cavity of 100 x 100
X 0.3 mmon an FR- 4 circuit board (120 x 120 x 0.4 )
at 150C for 3 minutes in Exanples 1 to 9 and
Conparative Exanples 1 to 9, and with a cavity
di aneter of 200 nmand a cavity height of 0.4 nmon a
. silicon wafer (200 mnmin dianeter and 0.7 mmin
INCERRERABSEN HESE20CtVoRT1DCRTMNGERBSrAtEX G| B8CAVSE 0t
and Conparative Exanples 10 and 11. For nol ded
comppeiiEles, hapel amltenosingas &bi Lhcyecand tmevfgddsisiy iatty room
wer e eval uated by the foll ow ng nethods. [0037
temppretver, theeX¥pibfita hekdednartieskeinasimeasuteddbyiag
DVMA net hod. Wil e the measurenment conditions were set
machtina pempper dbvur eurhogease tane ohe2@&ppearandeaof molded
frequency of 1 Hz, the tenperature of a first peak of
artiabe6 wasedehersifnefl. wkunt ber goba, addmkdedeaktribekeis
was subjected to post curing at 150C for 1 hour, and

suithel¥gfot tbfapedsedoar hbthenyasppeasdeednby the DVA
met hod. Whil e the measurenent conditions were set at a

t enperabyk e, IfIRARL K8l o AWM 209 &, f £ LAHERCYy A gh
1 Hz, the tenperature of a peak of tan 6 was

Tqg, gjiéﬁre@aﬁ%(ie , Fgﬁgcgﬁgﬁ&i.&&ﬁr%fsco %@rrﬁj]agffgefl\@ﬁaﬁyiﬂ'lléjﬁ%%ging

the follow ng mnet ese res are given in

corfEOLEE ek pFecantabe 00T RSl on T gk, (0,

anpl.es % tQ_9,..evaluation was perfornmed according
gooEﬁmEﬁg 6 F%ﬁf%élégieria after conpressi on nol di ng

dong a%h1§oc for E m nutes. . 0, (Good): The
rel 64SE PRI BxhiBFt §°8B8a1F&PBaSAbFI Pt PraRa EannBEN LoD
renpved froma nol d. . X (Paoor): TQe resin fails

exhiBiLhr 6 bPYdbtorTel B TheTIIRATOr HRUINSLS B S Methie being
. mold, so that it can not be renopved fromthe nold.

highd YEXaApPEs1bht 3N 13N aRde Thphk bl ¢ Vel IBaihpnaintp ofnds to
11, evaluation was perfornmed according to the

92%%}/quﬁfcﬁptté?atatgﬁt@@m@@%%@@iweirimieaﬁﬁgtdmwatrpage

120C for 10 minutes. O (Good): The release film
eveaxhf i tecigoudl ¢ glegdsabhnl ¢ tohiandacéngbeor enimatk drigmparts
nol d. X (poor): The resin fails to cure or

wittehorles gat atrke biree eotapeldasiengwiitbmcaenebtposa ttibat by
it can not be renoved fromthe nold. (2) Fillability
compappedanae)ldAng and wlinlExanpkescltherdwameé sweep nor
Conparative Exanples 1 to 9, evaluation was perforned
derfaceakd g itianyhe Rothouwengrcrhtelianafpenlceipressi on
nol di ng done at 150C for 3 m nutes. O (Good):
elef:eVilyph10q XsdOR Xs O3 Juahas Rean-dridded UpWirkhes,

a resin and the appearance of a nolded article has no

cand_%ggﬁg§formed witK ‘Lglg)@oéarﬁp(gjirﬂi% %Jlad'ﬂ & gjhn ptz%%luctivity

m e of nolding, and part of a cavity (I00 x 100 X

043 hasitemained unfilled with a resin, so that a
d“h 1tye .
an nolggghgrtlcye has defects in appearance caused by

defective nol din ). _Fillability ppearance) B .
I Einasee 16% §155%RY Congarhr) 98 CRanprod k6 aRd’
to 1% eeval. %tion vas . per farnmed accordin tolth% : R
SIS G e A CEA aft & SEEHSrYs PER Mol GG TR CaParts
..120C for 10 mnutes. It is noted that in Conparative
W1tEY AR TSR0 ERI b PIS £52 L 8P FeCaRE) 1B YwadORgtxample, the
eval uat ed because the conposition was high in initia
compogdddiofy CaAn8henPESHERE yI DT Rt 5eat@@n be applied eydipbly
good): A cavity (200 mmin dianmeter x 0.4 nmin cavity
hei ght) has been filled up with a resin, and the
mol ded article has no defefts inits appear ance from
the internal circunference to the outer periphery of a
waf er . 0 (Good): Although a cavity (200 mmin
dianeter x 0.4 mmin cavity height) has been filled up
with a resin, a flow mark has occurred in a wafer
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Moreover, when the fillability (appearance) B was
evaluated simlarly by using the conpositions of
Exanples 1 to 9, the results were all -10 (Good)" (4)
War page A In Exanples 1 to 9 and Conparative
Exanples 1 to 9, evaluation was perforned according to
the following criteria by the follow ng nethod after
conpr essi on nol di ng done at 150C for 3 m nutes.
alsafterenprafngating evreomprpsaiansingedehgacpatkage-area
havi ng been subjected to post curing was neasured and
elecheocnmouparbfé fucpage wasieval wafedsaccording to the
following criteria. Regarding the neasuring nethod,
the average of the differences of height between the
central part and four corners were neasured by using a
BESiragepEdi BpRaCRRBHINGeOBT, THR INKENTabNe was regar ded
as the amount of warpage. o (Very good) : Less than
(00109 mO (Good) : Not |ess than 100 m and | ess than 500
m X (Poor) : Not less than 500 m (5) Warpage B
I n ExappéespdPy t feddh an) Gammalatd s danplesiti®rakdn be
11, eval uation was perforned according to the

usebobbow, NG S d @1 Bebysiher d.0ldon ng, JiRthad eﬁfctagrsulation .

conpression nol ding done at 120C for 10 mnute It 1s

o o | |

e R e R e R R s A
Lpitial yi ity.and i ttysLi tate, .

et AL LRESRLL £S800 LR B LK LAG SHabe i ovner,

I'ng, the ¢ircul oar

waf er having.heen bj ect to.post .curi.ng wa
resiRael BACART THE Shdane BF hassBoecids Chpaviatey ether,
according to . the following.criteria. Regarding the. .
2., S AS PP AP HOP OGS BOR 0P 4GS Y6R e P EFer SHEES G none
. hei ght between the central part and points |ocated on
digflyGrdyer Ppheral 2par PELRECE4USI PRt EEFAl & lWay cheasaPedY
by using a |aser displacenment neter, and the val ue
resgasirpyapdedcast PR smiht ssfingappafeas i ueisngbddrype,
Less than 5 nm O (Good): Not less than 5 mm and | ess
bisphgnol5E nnype ( PoiospherNot Alesypehanndsbhsphenol S type, as
Mor eover, when the warpage B was evaluated simlarly
we lpya asd higgareer corrgosids obsadheBxhppp@st lat cdddrmtion of
results were all "O (Good)" [0039] The neani ngs
bisphenbé albeewpatiyoresiinseaahdt ahlce care hasirbalkehawed epoxy
Regardi ng the viscosity increase ratio of an
resdgeeber aiebheaoli $¢08 kyokpcreaseasrati o at 25C after
24 hours standing of a m xture of 10 parts by wei ght

tet@hnkhe yaseel @rakoirox10epant mchnawel ghly19k1a3y1eReX¥r and
resin (1), and 100 parts by wei ght of

I d i hydr.i red .
e SO AN 00 s e

. B fi gi ri L.nc. r.esin
o1 pHAY eI pe BRORRREEHAG AN onb S rygs oPERAY keLERL

nuc%%léirvﬁ%qgé%%?ated e ¥eg§§5r\: 52]) csfa;l ifci}ﬁglrieﬁgﬁg}%(é/ epoxy

resin eq i n-epoxy equrval en

anhydrid 1): .net hyl tetrahydroxy acid anhydride (164
resdRg FHEo R RAMIANGS dquFarantyPe Sromyqegans:
b1 spherical silica (1): 10 min avera eEParticIe,
1SEir&vetidr uorene tYPe Bpody LHatt cardsiiical gLy ciay mether
average particle dianeter (resulting from 15%
and; AEENSERENSN LoP S GROX Vs plRerinSal YPFPEHSHI t RT@R the
. average particle dianmeter of 2 mto fused spherica
viegpoilga f) plastic mpgaddisgpiértihc dhesiel ddunI)tiods Ineprxy
average particle dianeter Fused spherica
silica (4): 30 pmin average particle dianeter
(resulting from15% i ncorporation of fused spherica
silica wwth an average particle dianeter of 2 mto
fused

and



spherical silica (3)) Silane coupling agent:
3-gl yci doxypropyl tri net hoxysi |l ane Accel er at or
(1): curing accelerator of the mcrocapsule type (1)
(produced by Asahi Kasei Corporation) (1.2 tinmes in
Vi scosity increase ratio) Accel erator (2):
curing accelerator of the mcrocapsule type (2)
(produced by N ppon Kayaku Co., Ltd.) (2.2 tinmes in
resyng eyl by GHRRIguskrPayf o) CAdeBRereR@tY (8Fins having three
2-met hyl i m dazol e " Accel erator (4): curing
or mprelfepatéprrefithesni ckowapsas et ype Ay {ynaduwedl bpoxy
Asahi Kasei Corporation) (1.3 tines in viscosity
resiper easéudat po}lyfunctiopetebéyatioylémineesuri ng
accel erator of the mcrocapsule type (4) (produced by
dicpsabhpeKasaielor pgpat epokxy( te2ihisnesanbdnpyil§€asttyonal
i ncrease ratio) Or ganopol ysi | oxane
glydedivattNersa ploshetehavitg LpOEH6 PeOtlS sab lict $bOR in
ends and having a wei ght average nol ecul ar wei ght of
comBBﬂ@GiObtahﬂﬁdobyeﬂagbﬁgyrQé@ﬁn@?gﬁbﬁeéxiﬁglﬁarbﬁl Yated
wei ght of phenol -term nated pol ydi net hyl sil oxane (1500

kD phenod, el 8l ; AABERas 5AnKi SEAST § ¥
epoG% parts by wei ght ofCha%ﬁtgglSnenskelg?%#d¥€%é%§gkrs of

bis EQBMQiﬂybrng§EnélégiBQ seeﬁxtgquegah9ggayéggggigef5%

y wei ght of tetranethyl amoni um chl ori

3ok svRloBheol MBNRNBL o g sy BLLCENEL AT oo
opeff LR SUENGE Bons Ukl s oo RE0DS ) oy
resgggh\r/aelxjgcn};&_l j@%&ﬁ%ﬁré?&%?’r%%%}{%a tenzesa/pé Oe%4oo><]y rels:?ns ,
and combinations of two or more of them.
[0012] |

In the present invention, an acid anhydride that has been
used as a curing agent for an epoxy resin can be used as the
acid anhydride (B), and examples thereof include phthalic
anhydride, tetrahydrophthalic anhydride,
3-methyltetrahydrophthalic anhydride, himic anhydride,
methyltetrahydroxy acid anhydride, methylhexahydroxy acid
anhydride, succinic anhydride, trimellitic anhydride, and
pyromellitic anhydride. These may be used singly and also may
beusedjj1acombinationoftnn>ormoreofthem. Preferred among
these are methyltetrahydroxyacid anhydride and
methylhexahydroxyacid anhydride.

[0013]
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In the present invention, used as the curing accelerator
(C) is a microcapsule type curing accelerator which satisfies
that the viscosity increase ratio after 24 hours standing at
25°C of amixture of 10 parts by weight of the curing accelerator,
100 parts by weight of the epoxy resin (A), and 100 parts by
weight of methyltetrahydroxy acid anhydride as the acid
anhYdride(B)jsili)to2.0times. The viscosity increase ratio
is preferably 1.0 to 1.5 times. The smaller the viscosity
increase ratio, the longer the handling time at the time of work
can bemade. If the viscosity increase ratio exceeds 2.0 times,
no resin may be filled into some part of a cavity because the
handleability at the time of work falls due to pcoor storage
stability or the reactivity is high. Measurement of the
viscosity increase ratio can be performed at 25°C by using an
HBT type viscometer manufactured by Brookfield Engineering Labs,
Inc. 1In the present invention, as the microcapsule type curing
accelerator to be used as the curing accelerator (C) can be
easily selected a proper one by measuring the viscosity increase
ratio of a mixture of an epoxy resin, an acid anhydride, and
a curing accelerator under the above-mentioned condition.
[0014]

As the microcapsule type curing accelerator, examples
which can be used include a fine particle composition obtained
by dispersing an amine compound powder in an epoxy resin, for

example. The amine compound may be selected, on the basis of
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a viscosity increase ratio, from among compounds provided below
as examples: aliphaticprimary amines, alicyclic primary amines,
aromatic primery amines, aliphatic secondary amines, alicyclic
secondary amines, aromatic secondary amines, imidazole
compounds, imidazoline compounds, and reaction products of
these compounds with carboxylic acids, sulfonic acids,
lsocyanates, epoxy, and so on. These may be used singly or
alternatively two or more of them may be used in combination.
For example, an aliphatic primary amine, an alicyclic primary
amine, an aromatic primary amine, an aliphatic secondary amine,
an alicyclic secondary amine, an aromatic secondary amine, an
imidazole compound, or an imidazoline compound in combination
with a reaction product of these compounds with a carboxylic
aclid, a sulfonic acid, an isocyanate or an epoxy can be used
preferably. The volume average particle diameter of the amine
compound powder is preferably 50 pm or less, more preferably
10 ym or less. Moreover, the melting point or softening point
of the amine compound powder is preferably 60°C or higher from
the viewpoint of inhibiting increase in viscosity at 25°C.
[0015]

In the present invention, the incorporated amounts of
these components are 50 to 150 parts by weight for the acid
anhydride (B) and 8 to 40 parts by weight for the curing
accelerator (C), respectively, relative to 100 parts by weight

of the epoxy resin (A). When the content of the acid anhydride

10
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(B) is within the above-mentioned range, the curability and the
physical properties of a cured material are good. If the
content of the curing accelerator (C) is less than the
above-mentioned range, a Tg after molding will not become
sufficiently high, resulting in poor mold releasability,
whereas if it exceeds the above-mentioned range, the
fillability will be poor. Preferably, the content of the acid
anhydride (B) is 80 to 120 parts by weight and that of the curing
accelerator (C) is 10 to 25 parts by weight relative to 100 parts
by weight of the epoxy resin (A).

[0016]

In the present invention, furthermore, fused spherical
silica (D) 1is contained in an amount of 88 to 92% by weight in
the composition. As for the fused spherical silica, one that
is high in sphericity is preferred. If the incorporated amount
of the fused spherical silica (D) is less than 88% by weight,
it is impossible to inhibit a molded article from warping; on
the other hand, if it is incorporated in an amount larger than

92% by weight, it is difficult to give flowability to the

composition.
[0017]

In the present invention, the fused spherical silica (D)
is preferably one which containes 5 to 40% by weight of fused
spherical silica with an average particle diameter of 0.2 to

5 ym. The filled amount of the fused spherical silica (D) can

11
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be increased while inhibiting the composition from increasing
in viscosity when the fused spherical silica (D) contains the
fused spherical silica with an average particle diameter of 0.2
to 5 yum in an amount of 5 to 40% by weight, more preferably 10
to 30% by weight, in the whole portion of the fused spherical
silica (D).

[0018]

Moreover, regarding the fused spherical silica (D), a
fused spherical silica whose surface has been treated in advance
with a silane coupling agent can also be used.

[0019]

Tothecompositionofiﬂmepresenfinventioncankxafurther
added silicone gel or silicone 0il (E). The silicone gel, which
1s per se a known substance, has a polysiloxane structure and
is produced by a condensation reaction process or an addition
-reaction process. The silicone o0il, which is per se a known
substance, also has a polysiloxane structure and is of a linear
structure having about 2000 or less siloxane bonds. Their
production methods are known and théy can be thained by, for
example, the production methods disclosed in JP 54-48720 A, JP
48-17847 A, and the like. Specifically, they can be obtained,
for example, by making an SiH group-containing siloxane in a
relative amount of 0.3 to 0.8 mole react with one mole of vinyl
group-containing organopolysiloxane in the presence of a

platinum compound as a catalyst. The incorporated amount of

12
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the silicone gel or silicone 0oil (E) is preferably 5 to 100 parts
by weight, more preferably 10 to 80 parts by weight relative
to 100 parts by weight of the epoxy resin (A).

[0020]

When using the silicone gel or silicone o0il (E), it is
preferable to incorporate it together with a dispersing agent
(F) for dispersing it in an epoxy resin uniformly. Preferred
examples of the dispersing agent include organopolysiloxane
derivatives having a structure represented by the following
formula (1) in their molecules.

-[-B-A-B-(C-D)n-C-]p- (1)

[0021]

In the formula (1), A represents a residue of an
organopolysiloxane compound that has active
hydrogen-containing groups at both ends and has 20 to 50
siloxane bonds, B represents a residue of a bifunctional organic
compound that has two functional groups capable of reactingwith
active hydrogen wherein the compound is selected from among a
biphenyl or naphthalene skeleton-containing epoxy compound, a
diisocyanate compound and a dicarboxylic acid compound, C
represents a residue of a bifunctional organic compound that
have two active hydrogen-containing groups wherein the residue
is a residue of a bisphenol compound capable of reacting with
an epoxy, a residue of a glycol compound capable of reacting

with a diisocyanate compound, or a residue of a diamino compound

13
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capable of reacting with a dicarboxylic acid compound, D
represents a residue of a bifunctional organic compound that
have two functional groups capable of reacting with active
hydrogen, n represents an integer of 1 to 20, and p represents
an integer of 1 to 20. Such organopolysiloxane derivatives are
suitable as a dispersing agent for dispersing silicone gel or
silicone o0il in an epoxy resin.because they contain both an
organopolysiloxane chain and an aromatic ring-containing chain
or a long-chain aliphatic chain.

[0022]

Regarding the organopolysiloxane derivative, the residue
B and the residue D in the formula (1) may be the same compound
residue, and in that case the derivative can have a structupe
represented by the following formula (2).

- [-B-A-B-(C-B)n-C-]p- (2)

[0023]

In the formula (2), A represents a residue of an
organopolysiloxane compound that has active
hydrogen-containing groups at both ends and has 20 to 50
siloxane bonds, B represents a bifunctional aromatic epoxy

compound residue represented by the formula (3).
[0024]

[Chem. 1]

14
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—CH,CHCH,— [0Ar 10CH,CHCH,1,,.—— 0Ar 10CH,CHCH, — (3

| |

OH OH OH

[0025]

In the formula (3), Arl represents a divalent aromatic
group derived from biphenyl or naphthalene, and m represents
an integer of 1 or 2, C represents a dihydric phenol compound
residue represented by ~0-Ar2-0- wherein Ar2 represents a
2,2-bisphenylpropyl group, n represents an integer of 1 to 20,
ané p represents an integer of 1 to 20.

[0026]

The production method of the polysiloxane derivatives is
known and, for example, thelmethod.disclosed:ulthe publication
of Japanese Patent No. 3855074 can be used. Moreover, specific
examples of the polysiloxane derivative as a preferable
dispersing agent are also disclosed in Example 1 (dispersing
agent B) and Example 5 (dispersing agent C) of the
above-mentioned publication. In an exemplary produczion
method, phenol-termirated silicone o0il and a naphthalene
skeletal type diglycidyl ether are made react together and then
bisphenol A diglycidyl ether and bisphenol A are polymerized
to the reaction product. By doing so, it is possible to obtain
a dispersing agent that has a polyether structure and has epoxy
groups at the ends thereof.

[0027]

15
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The incorporated amount of the dispersing agent (F) may
be any amount that is necessary for dispersing the silicone gel
or silicone oil (E) 1in a resin; for example, when using the
above-mentioned organopolysiloxane derivative, the amount is
preferably 5 to 80 parts by weight, more preferably 10 to 50
parts by weight relative to 100 parts by weight of the silicone
0il or a silicone gel.

[0028]

For the composition of the present invention can be used
other additives unless the object of the present in?ention is
impaired. Such additives include a silane coupling agent,
carbon black, and so on. Examples of the silane coupling agent
include y-glycidoxypropyltrimethoxysilane,
vy-glycidoxypropyltriethoxysilane,

B- (3, 4-epoxycyclohexyl)ethyltrimethoxysilane,

B- (3, 4-epoxycyclohexyl)ethyltriethoxysilane,
Vinyltrimethoxysilahe, and vinyltriethoxysilane. The silane
coupling agent may be incorporated if cesired even in the event
of.using'fused.spherical silica to the surface of which a silane
coupling agent has been made react in advance.

[0029]

The incorporated amount of the silane coupling agent is
preferably 0.1 to 10 phr, more preferably 2 to 6 phr in the
composition.

The incorporated amount of the carbon black is preferably

16
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0.1 to 5 phr, more preferably 0.5 to 3 phr in the composition.
[0030]

The composition of the present invention can be prepared
by mixing the above-mentioned components by a conventional
method. In the present invention, no organic solvent is used
because the use of volatile components is to be avoided.
[0031]

The composition of the present invention has a viscosity
of 1000 Pa-s or lower at 25°C under a shear rate of 2.5 (1/s).
The viscosity is a value measured by an HBT type viscometer
manufactured by Brookfield Engineering Labs, Inc. if the value
varies depending upon measuring methods. If the composition
has a viscosity exceeding 1000 Pa's, it easily causes wire sweep
or defective filling at the time of compression molding, and
resin supply will become difficult at the time of production.
[0032]

As curing conditions for the composition of the present
invention, a temperature of 50 to 200°C can be used preferably,

more preferably, a temperature of 100 to 175°C and a period of

about 2 to about 10 minutes can be used.
[0033]

The composition of the present invention is a composition
for encapsulating electronic parts. An example of the method
of use of the c;omposition is such amethod that the encapsulation

of an electronic parts, preferably the encapsulation of a
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large-area semiconductor package, is performed by a compression
molding method. The compression molding method can be

performed by using a known compression molding machine, or the

like.
[0034]
The present invention will be explained below in more

detail by providing examples, but the present invention is not
~limited thereto.
[0035]

Examples 1 to 13 and Comparative Examples 1 to 11

Respective compositions were obtained by blending the
ingredients in the incorporated amounts (parts by weight) given
in Tables 1, 2 and 3 and mixing them well at room temperature.
For each of the compositions obtained, the viscosity at 25°C
under a shear rate of 2.5 (1/s) was measured by an HBT type
viscometer manufactured by Brookfield Engineering Labs, Inc.
The viscosity increase ratio was determined as a rate of
increase (%) of the viscosity by measuring the viscosity of a
resulting composition after 24 hours standing at 25°C. However,
if a compositionis high in initial viscosity and in a putty-like
state, its viscosity increase ratio cannot be determined. The
viscosity increase ratio of an accelerator will be described
later. The filling ratio of a filler represents the filling

ratio of fused spherical silica.

[0036]

18
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Next, the respective compositions were molded by a
compression molding method, with a cavity of 100 x 100 x 0.3
mm on an FR-4 circuit board (120 x 120 x 0.4 mm) at 150°C for
3 minutes in Examples 1 to 9 and Comparative Examples 1 to 9,
and with a cavity diameter of 200 mm and a cavity height of 0.4
mmon a silicon wafer (200 mm in diameter and 0.7 mm in thickness)
at 120°C for 10 minutes in Examples 10 to 13 and Comparative
Examples 10 and 11. Formoldedarticles, themoldreleasability
and the fillability were evaluated by the following methods.
[0037]

Moreover, the Tg of a molded article was measured by a
DMA method. While the measurement conditions were set at a
temperature increase rate of 2°C/min and a frequency of 1 Hz,
the temperature of a first peak of tan 6 was determined.
Furthermore, a molded article was subjected to post curing at
150°C for 1 hour, and the Tg of the cured article was measured
by the DMA method. While the measurement conditions were set
at a temperature increase rate of 2°C/min and a frequency of
1 Hz, the temperature of a peak of tan 0 was determined. For
cured articles, warpage was evaluated by the following methods.
These resulits are given in Tables 1, 2, and 3.

[0038]
Evaluation methods
(1) Mold releasability

In Examples 1 to 9 and Comparative Examples 1 to 9,
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evaluation was performed according to the following criteria
after compression molding done at 150°C for 3 minutes.

O (Good): The release film exhibits good releasability
and can be removed from a mold.

X (Poor): The resin fails to cure or deforms at the time
of releasing from a mold, so that it can not be removed from
the mold.

In Examples 10 to 13 and Comparative Examples 10 and 11,
evaluation was performed according to the following criteria
after compression molding done at 120°C for 10 minutes.

O (Good) : The release film exhibits good releasability

and can be removed from a mold.

X (Poor): The resin fails to cure or deforms at the time
of releasing from a mold, so that it can not be removed from

the moid.

(2) Fillability (appearance) A

In Examples 1 to 9 and Comparative Examples 1 to 9,
evaluation was performed according to the following criteria
after compression molding done at 15C°C for 3 minutes.

O (Good): A cavity (100 x 100 x 0.3 mm) has been filled
up with a resin and the appearance of a molded article has no
defects.

X (Poor): Curing started in the middle of molding, and
part of a cavity (100 x 100 x 0.3 mm) has remained unfilied with

a resin, so that a molded article has defects in appearance

20
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caused by defective molding.

(3) Filiability (appearance) B

In Examples 10 to 13 and Comparative Examples 10 and 11,
evaluation was performed according to the following criteria
after compression molding done at 120°C for 10 minutes. It is
noted that in Comparative Example 10, fillability (appearance)
B was not evaluated because the composition was high in initial
viscosity and in a putty-like state.

© (Very good): A cavity (200 mm in diameter x 0.4 mm in
cavity height) has been filled up with a resin, and the molded
article has no defects in its appearance from the internal
circumference to the outer periphery of a wafer.

O (Good): Altﬁough a cavity (200 mm in diameter x 0.4
mm in cavity height) has been filled up with a resin, a flow
mark has occurred in a wafer outer peripheral part.

X (Poor): Curing started in the middle of molding, and

part of a cavity (200 mm in diameter x 0.4 mm in cavity height)

has remained unfilled with a resin, so that a molded article
has defects in appearance caused by defective molding.

Moreover, when the fillability (appearance) B was
evaluated similarly by using the compositions of Examples 1 to
9, the results were all "O (Good)"

(4) Warpage A

In Examples 1 to 9 and Comparative Examples 1 to 9,

evaluation was performed according to the following criteria
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by the following method after compression molding done at 150°C

for 3 minutes.

After molding, the circuit board side of a package having
been subjected to post curing was measured and the amount of
warpage was evaluated according to the following criteria.
Regarding the measuring method, the average of the differences
of height between the central part and four corners were
measured by using a laser displacement meter, and the value was
regarded as the amount of warpage.

© (Very good): Less than 100 um

O (Good): Not less than 100 um and less than 500 um

X (Poor): Not less than 500 um

(D) Warpage B

In Examples 10 to 13 and Comparative Examples 10 and 11,
evaluation was performed according to the following criteria
by the following method after compression molding done at 120°C
for 10 minutes. It is noted that in Comparative Example 10,
warpage B was not evaluated because the composition was high
in initial viscosity and in a putty-like state.

After molding, the circuit board side of a silicon wafer
having been subjected to post curing was measured and the amount
of warpage was evaluated according to the following criteria.
Regarding the measuring method, the average of the differences
of height between the central part and points located on four

peripheral parts at equal intervals was measured by using a
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laser displacement meter, and the value was regarded as the

amount of warpage.

© (Very good): Less than 5 mm

O (Good): Not less than 5 mm and less than 15 mm

X (Poor): Not less than 15 m

Moreover, when the warpage B was evaluated similarly by
using the compositions of Examples 1 to 9, the results were all
"O (Good)™"

[0039]

The meanings of the abbreviations in each table are as
follows. Regarding the viscosity increase ratio of an
accelerator, a viscosity increase ratio at 25°C after 24 hours
standing of a mixture of 10 parts by weight of the accelerator,
100 parts by weight of an epoxy resin (1), and 100 parts by weight
of methyltetrahydroxy acid anhydride was measured by using an
HBT type viscometer manufactured by Brookfield Engineering Labs,
Inc.

Epoxy resin (1): bisphenol A type epoxy resin (190 g/eq
in epoxy equivalent)

Epoxy resin (2): alicyclic epoxy resin (135 g/eq in epoxy
equivalent) |

Acid anhydride (1) : methyltetrahydroxy acid anhydride
(164 g/eq in acid anhydride equivalent)

Fused spherical éilica (1): 10 pm in average particle

diameter
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silica (2) | Fused spherical silica (3) SirEne
coupling agent |I. Carbon black | Accelerator (1)

Accel erator (2) Accelerator (3) Total | Filling ratio
of filler IViscosity (initial) I Viscosity increase
ratio (tinme(s)) ITg after nolding | Ml d Releasability

I Filling nature (appearance) A I Tg after post curing
V abeclaem 1 [0042] [Table 3] Exanple 10 Exanple 11
Fused spherical silica (2): 8 um in average particle

diameter (resulting from 15% incorporation of fused spherical

silica with an average particle diameter of 2 um to fused

spherical silica (1))

Fused spherical silica (3): 35 pm in average particle
diameter
Fused spherical silica (4): 30 um in average particle

diameter (resulting from 15% incorporation of fused spherical

silica with an average particle diameter of 2 um to fused

spherical silica (3))

Silane coupling agent:
3-glycidoxypropyltrimethoxysilane

Accelerator (1): curing accelerator of the microcapsule
type (1) (produced by Asahi Kasei Corporation) (1.2 times in
viscosity increase ratio)

Accelerator (2): curing accelerator of the microcapsule
type (2) (produced by Nippon Kayaku Co., Ltd.) (2.2 times in
viscosity increase ratio)

Accelerator (3): 2-methylimidazole

Accelerator (4): curing accelerator of the microcapsule
type (3) (produced by Asahi Kasei Corporation) (1.3 times in
viscosity increase ratio)

Accelerator (5): curing accelerator of the microcapsule
type (4) (produced by Asahi Kasei Corporation) (1.2 times in

viscosity increase ratio)
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Exanpl e 12 Exanpl e 13 Conparati ve Exanple 10
Conparative Exanple 11 Epoxy resin(1l) 70 70 70 70 70
70 Epoxy resin(2) 30 30 30 30 30 30 Acid anhydride(1)
100 100 100 10C 100

Organopolysiloxane derivative: a product having epoxy
groups at its both ends and having a weight average molecular
weight of 23000 obtained by making react together 100 parts by
weight of phencl-terminated polydimethylsiloxane (1500 in
phenol equivalent, 100 mPa:s in viscosity at 25°C), 65 parts
by weight of naphthalene skeletal type diglycidyl ether (142
in epoxy equivalent), 0.03 parts by weight of
tetramethylammonium chloride, and 34 parts by weight of
bisphenol A.

Silicone gel: two-component type silicone gel TSE3062
(produced by GE Toshiba Silicones Co., Ltd.)

Silicone oil: epoxy group-containing silicone oil (1200
in epoxy equivalent, 700 mPa's in viscosity at 25°C)

[0040]
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1 Accelerator(1l) 20 20 20 20 5 - Accel erator(2)
- 10 Total 2011 2148 2079 2274 1886 1921 Filling ratio

of filler 88.0% 86. 0% 88. 0% 88. 0% 88. 0%

[0042]
[Table 3]
Example Example Examp:e Examrple | Comparative | Comparative
10 11 12 13 Exampie 10 | Example 11
Epoxy resin (1) 70 70 70 70 70 70
Epoxy resin (2) 30 3C 30 30 30 30
Acicd anhydride (Z) 100 100 100 10C 100 100
Orggnop?Ly5lloxane 3 6 5 10 3 3
derivative
Silicone gel 14 28 - - 14 14
Silicone oil - - 20 40 - -
Fused spherical _ _ _ B _
silica (2) 1660
nggd spherical _ _ B _ _ 1690
silica (3}
Fased spnerica: 1770 1890 1830 2000 - -
silica (4)
Silane coupling agent 3 3 3 3 3
Carpbon black 1 1 1 1
Accelerator (1) 20 20 20 20 5 -
Accelerator (2) - - - - - 10
Total 2011 2148 2079 2274 1886 1921
i 1 1 £
Filling ratio of 868.0% | 86.0% | 88.0% | 88.0% 88.0% - 88.0%
filler
Viscosity (initial) 750 950 300 400 Putty 900
Viscosity increase 1.5 1.5 1.4 1.5 - 2.8
ratio (time(sj))
Tg after molding 150 150 145 145 100 140
Mold Releasability Good Good Good Good Poor Good
3 111+
Fillability Good Good Good Geod Good Poor
(appearance) A
Tg after post curing 150 150 - 145 145 1590 150
Very Very Very Very .
Warpage A good good good good Good Good
Fillability Very Vexy Very Very
: - Poor
(appearance) B good good good good
Very Very Very Very
W B - \Y d
arpage good good good good ery goo
[0043]

From the examples provided above, it was found that the

compositions of the present invention exhibited a liquid form

at room temperature in spite of the inclusion of a filler in
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88.0% Vi scosity(initial) 750 950 300 400 Putty 900
Viscosity increase ratio(tine(s)) 1.5 1.51.4 1.5 -
2.8 Tg after nolding 150 150 145 145 100 140 Mol d
Rel easability Good Good Good Good Poor

a high filling ratio, reconciled reactivity with storage
stability, excelled in, for example, mold releasability and
fillability into a cavity, and were inhibited from warping.
Especially, package molding on a silicon wafer was extremely
good in the case of the use of silicone gel or silicone oil
together with a suitable dispersing agent (Examples 10 to 13).
On the other hand, regarding the compositions of the comparative
examples, they were no longer in a liquid form when a filler
was highly filled (Comparative Examples 1 and 2); the amount
of warpage increased as the flowability of a composition was
increased by saving the filling amount (Comparative Examples
3, 4, and 5); fillability into a cavity was deteriorated when
the content of a curing acceleérator was excessively large
(Comparative Example 7); and it was impossible to reconcile
reactivity with storage stability and fillability into a cavity
was deteriorated when the viscosity increase ratio of a curing
accelerator was excessively large (Comparative Examples 8 and
11). Moreover, when the content of a curing accelerator was
excessively small, the Tg after molding was low and the release
from a mold was impossible (Comparative Examples 1 to 3, and
6) . When a curing accelerator that is not a capsule type curing
accelerator was used, the viscosity increase ratio of a

composition became high (Comparative Example 9).
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Good Fillability (appearance)A Good Good Good Good
Good Poor Tg after post curing 150 150 145 145 150 150
W War page A Very good Very good Very good Very good
Good Good Fillability (appearance)B

CLAIMS

1. An epoxy resin composition for encapsulating
electronic parts, comprising:

(A) 100 parts by weight of an epoxy resin,

(B) 50 to 150 parts by weight of an acid anhydride,

(C) 8 to 40 parts by weight of a curing accelerator of
the microcapsule-type which satisfies the following: the
viscosity increase ratio after 24 hours standing at 25°C of a
mixture of 10 parts by weight of the curing accelerator, 100
‘parts by weight of the epoxy resin (A), and 100 parts by weight
of methyltetrahydroxy acid anhydride as the acid anhydride (B)
is 1.0 to 2.0 times, and

(D) fused spherical silica with an average particle
diameter of 20 to 40 pm in an aﬁount of 88 to 92% by weight of
the composition,

wherein the viscosity of the composition at 25°C under

a shear rate of 2.5 (1/s) is 1000 Pa-s or lower.

2. The composition according to claim 1, wherein the
fused spherical silica (D) with an average particle diameter
of 20 to 40 um contains fused spherical silica with an average

particle diameter of 0.2 to 5 pum in an amount of 5 to 40% by

weight.
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Very good Very good Very good Very good - Poor \Warpage
B Very good Very good Very good Very good - Very good
[ 0043] From t he exanpl es provi ded above, it was
found that the conpositions of the present invention
exhibited a liquid format roomtenperature in spite
of the inclusion of a filler in a high filling rati o,
reconC|Ied reactivity with storage stability, excelled
3f orThex &1RIRS S ol Al PeIceasEgIg ity Card IF il fogbrli fyprther
|nto a cavity, and were inhibited from warping.
compspechal [§), pobkeges ras ldiong séa igosiel peodni mefreramgast of 5
extrenely good in the case of the use of silicone ge
to b0 spditcorie eididghdgethertiwiet hoal8Qipabte o spergingf the
agent (Exanples 10 to 13). On the other hand,
epokggaeding (Bhe ecﬂp@s|taoﬂ$spéremagcaqaatat|ve
exanpl es, they were no longer in a liquid formwhen a
filler was highly filled (Conparative Exanples 1 and
2); the ampbunt of warpage increased as the flowability
of a.COrmoStdmeds Mol NEECRE@IPYr SV Al t DL +dihdieng the
anount (Conparative Exanples 3, 4, and 5); fillability

disbBtQ 1%g“e@j’ér¥ty was det efianaied M@%ﬁa@f‘e GOPI €t i Of hadving

curing accel erator was excessively large (Conparative

in BX@Bhecd)e éggrhEt%é ARSI L) 59 HRCOHLI b ®ing formula

reactivity wth storage stability and fillability into
(1)8 cavity was deteriorated when the viscosity increase
ratio of a curing accel erator was excessively |arge

_ . (Camr qrgtbgg Exﬁ|ng%§88 and 11). Moreover, when the

cel erator was excessively snall,
the Tg after nol di ng was |OMIng t he rel ease from
rml&f §1Pn%o%%%?% ‘GrpaPat eﬁfbloéﬁafotp8l§51§r‘? ane
. Wien a curing accelerator that is not a capsule
mPVﬁ@dbGP@ﬁghéécél 1&@0P%ﬁ%§g§§eﬁonﬁﬁénﬁp§b@§@PFS at both
increase ratio of a conp05|t|on becane hi gh
end@cgﬁgah§§|@@ Egaﬁﬁ|§1 9xang1p@mg§ B represents a residue

of a bifunctional organic compound that has two functional
groups capable of reacting with active hydrogen wherein the
compound is selected from among a biphenyl or naphthalene
skeleton-containing epoxy compound, a diisocyanate compound
and a dicarboxylic acid compound, C represents a residue of a
bifunctional organic compound that has two active
hydrogen-containing groups wherein the residue is a residue of
a bisphenol compound capable of reacting with an epoxy compound,
a residue of a glycol compound capable of reacting with a
diisocyanate compound, or a residue of a diamino compound
capable of reacting with a dicarboxylic acid compound, D

represents a residue of a bifunctional organic compound that
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1. An epoxy resin conposition for encapsul ating

el ectronic parts, conprising: (A) 100 parts by
wei ght of an epoxy resin, (B) 50 to 150 parts by
wei ght of an aci d anhydri de, (C 8 to 40 parts

by wei ght of a curing accelerator of the

m crocapsul e-type which satisfies the follow ng: the

viscosity increase ratio after 24 hours standi ng at
haspgoofuachignatedsPurd pareblby odeirghictanat Wetburicihgve

accel erator, 100 parts by weight of the epoxy resin
hydgayenana 200 gaTtss by wetgberodtf nettioyPOet ambydrepyesents

aci d anhydride as the acid anhydride (B) is 1.0 to 2.0
an tnnegerand 1 to 20.(D) fused spherical silica with an

average particle dianeter of 20 to 40 p.min an anount

of 88 to 92% by wei ght of the conposition,

wherein the viscosity of the conposition at 25C under

a shear rate of 2.5 (I/s) is 1000 Pas or | ower.

2. The conposition according to claim1, wherein the

fused spherical silica (D) with an average particle

di aneter of 20 to 40 pm contai ns fused spherica

silica wth an average particle dianmeter of 0.2 to 5

1.1, min an amount of 5 to 40% by wei ght. 3.
The conposition according to claim1l or 2, further
conprising (E) silicone gel or silicone oil in an

anmount of 5 to 100 parts by weight relative to 100
parts by weight of the epoxy resin (A), and (F) a

di spersi ng agent. 4. The conposition accordi ng
to claim3, wherein the dispersing agent (F) is an

or ganopol ysi | oxane derivative having in its nolecule a
structure represented by the followng formula (1):
-[-B-A-B-(CGCDn-C]p- (1) wherein A represents
a residue of an organopol ysil oxane conmpound t hat has
active hydrogen-containing groups at both ends and has
20 to 50 sil oxane bonds, B represents a residue of a
bi functional organic conpound that has two functiona
groups capabl e of reacting with active hydrogen
wherein the conpound is selected fromanong a bi phenyl
or napht hal ene skel et on-cont ai ni ng epoxy conpound, a
di i socyanat e conpound and a di carboxylic acid
conmpound, C represents a residue of a bifunctiona
organi c conmpound that has two active

hydr ogen- cont ai ni ng groups wherein the residue is a
resi due of a bi sphenol conpound capabl e of reacting

wi th an epoxy conpound, a residue of a glycol conpound
capabl e of reacting with a diisocyanate conpound, or a
resi due of a diam no conpound capable of reacting wth
a di carboxylic acid conpound, D represents a residue
of a bifunctional organic conmpound that has two
functional groups capable of reacting with active
hydrogen, n represents an integer of 1 to 20, and p
represents an integer of 1 to 20.
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