1 SPECI FI CATI ON RESI N COVPCSI TI ON FOR ENCAPSULATI ON AND ELECTRONI C
COVPONENT DEVI CE TECHNI CAL FI ELD [0001] The present invention is
related to a resin conposition for encdpsul ation and an el ectronic
conponent device. 10 RELATED ART [ 0002] El ectroni c devi ces havi ng
smal | sizes, light weights and hi gh performances are constantly
required to be devel oped, and thus an integration degree and a
density of 15 el ements (hereinaf ipcris@i@irRey to as "chips”) are
becom ng hi gher year after year. =Furtter, a surface nounting
technique is recently devel oped as a nethod for manufacturing an

el ectroni on | (he naf "

and spr eadiig i deryPORESR i t FoBo + e SEvAR S enraly pERaHG
t echnol ogicesipolvatiTe palvactsr oni ¢ conponent device, a resin conposition
used for encapsulating the elenents is also required to have higher
properties. 25For exanple, in a surface mounting step, a crack and/or
an interna-gepanal FgRreccurs due to an expl osive stress of water
vapor whi CiT TS gemerated by rapidly vaporization when the el ectronic
conponent [@&@¥ilde absdiis ngrﬁﬁegtturenvenSuQ]lec:t%d r@damegh tenpar atamin
during a | der.ing Cc n eI|ab|I

t he electggn %Sgg%ﬁghégjpdgéﬁ% g%éﬁ? Pcaﬁgf eFerlorgPeg Qﬁ%onent
Furt her, Bdevtiegponse to gain of nonentun1tomard prohi biting use of

| ead (Pb), a |ead-free solder having a higher nelting point than a
convetitional sol der becomes used, so that a nounting tenperature of

t he el ect ReRh&rD a@FpPoOnent devi ce becones about 20C hi gher than a
conventi offal_mountimg tenperature. As a result, the stress during the
sol deri ng [BP8@éss |sEﬂ§ﬁ§I§eﬂﬂbu§evAF@ﬁg PRvingheswa de spreasl, of Lidhe
surface ghpi; S
|nprovenlrenr%’%él'%c%{#i[E er?hg%l %$g§%§%%#%§5%§ o%%d%%%ﬁ1lﬁﬁiﬁéufkéﬁtEﬂube
technlcaldaysae@eﬂordﬂﬁauhnﬂramonmbegrabnon[d@@ﬁkEuahﬁee,dmnymnyﬂdﬁ
demand. f or oh|b|t use _of a conve fl retardant such as
b O naE R 8 CBn Ry L ATt TP AR DRE o HER S TG AR
backgr oundighetrecgabrenyEtepmentapr obl eMBrtHEHs, 4t 41 FLeRI rr@ﬁhﬂ@mg
devel op a technlque for inmparting the sanme flanme resistance as such a

convent i of8FUFHLENE r el ir dafRCeRt e rAEITLARADOsAS ondwi tAOHROG S| igPT
the convephthorakthhamg 20 reidEdadhic componéﬁta@éyﬂagwwﬂé%élﬁHE%er,
retarded techni que, proposed is a technique in which an 1 norganic
filler isradesdetotohesr eviarkegnidsiaticoprnesdling gerdednmuntAlnnqisiitg
a crystal 25 havi n Vi $COSi for

exanpl e, Egggnt g@%ﬁ%znﬁ§%ﬂan33é)gp§%k %?%ievgﬁEﬁﬁgﬁﬁgicaseCﬁ%er%pe
the aboveeflechrogie icomseatknt tdesideffacutdsim obhposiaioasied for
conposition suffi C|ently haV|n t he spl dering resi.stance and the
flame resFSFERCE: a§6“ﬁbé€ﬁ] QﬁniﬁrﬁiﬁﬂtFﬁq%ﬁﬁg GSedrE LhpT
provi di ngph-BparéakgQr an el ectronic device for using at outdoor such
a cell phone and a sem conductor device in which SiC (silicon
carbide) is utilized. Thus, operation reliability thereof under the

nmore severe COUﬁbE"EE%dﬁie, in a surface mounting step, a crack

and/or an internal separation occurs due to an explosive

stress of water vapor which 1s generated by rapidly
vaporization when the electronic component device absorbing
moisture i1s subjected to high temperature during a
30 soldering process, so that an operation reliability of the

electronic component device significantly deteriorates.



5 required as conpared with conventional personal conputer and hone
el ectric appliances. In particular, in the electronic device for
providing in a car or the sem conduct o2 device in which the SiC
(silicon carbide) is utilized, high tenperature storage |life and heat
resistance 10 are required as one of necessary requirenent
properties. For exanple, it is necessary that the electronic
conponent devi cgs, ke t hel atid on nd funct] er,

hi gh tenperature otf%%%’o ?%1ggéép% c%cﬂvaafl:}gna tecqr{nél%&%{g[g, tdbard
proposed arehabtedhg que faf LepdovPbhg .t ke Irngh fempesalder dborage a

life and sol derin gsi st ance oft%he resin co ositllon b dUSi ng an
epoxy resP iRV Hﬁe HPhERI Ene " BB T af BV FUELIPE tanfoRicer  Pecomes
phenol - baggdagur 89 w@gant ahaybwgt dndapitniialenenehesitcat h@0 Sidataidiie:
in conmbination (see, for exanple, Patent docunment 3), and a technique
for i npro¢PR§ORREtH giﬁ‘fjé?ﬁ)epgﬁﬁp@eﬁ ordfdd i f 808Rd fHiemey esF8®Bncé
of the re?bﬂv%ﬂf%%%&' %u?%iﬂgl RG R RRQIRRON UG ALOMCORLAI BfA0 stress
compound (see, for exanple, Patent documents 4 and 5). 25

However, duenngn thee sabtemhey eprbecabove comeerdenhals t ec Blbgge svidie
used, therﬁ1 IS .a case th&lt tt 'bs difftj cult to obtaig apresin d th
conposi ti Srehdt o] TR RS & Snéett &5t i MU DI H8b W‘Wea & ©
sol deri ngusesi sfangcrRe 301 éad ar 8k f | £b Bl r pal aeeshsmaner .o fForsdifRGE ng
reasons, in order to downsize and famliarjze in-car electronic

equi phent TS Sha6Res hoPRei Mfor taRt TPRAt TRRTGHEd Fechrigal egigpues
conposi ti epchanengetlianempei3tanee, soldering resistance, high
tenperature storage |life and the continuous noldability in a good

bal anced manner. 5 PRI OR ART DOCUMENT PATENT DOCUMENT [ 0005] Pat ent
docunent 1. ~A 2001 3 Pat - - JP- 2

Pat ent doi[gr(%éﬁt] 3: J%u%%%% 0- 3%@%%8%%’?2%‘“ gcuﬁ%ﬁt gggﬁiél§§%‘ use
2003- 292731 Pat erinwdocuirer] 5f1aReA 2004x43603 SIAMVARY G Thiominated
| NVENTI ON_PROBLEM TO BE SCOLVED BY THE _I.NVENTI ON, 15 %0006 It _is, an

obj ect® of SPR&EYpr ESEAE | e T oY eOMET cafl y  Provioeta st 2
conposi ti packet-cancapstl akicencthayhfgrsehdet i REJBsns .ancesmfd angr  is
resi stance, continuous noldability, flowability and high tenperature
storage | FREULFegdn BRcdTEChaRanteerRb@ERer LA d 1BRAETEELr obPe FRme
conponent rdeyiCe Juioduced e ancapsyl abhiendRcRheMent W th 13, Sured o
product thereof and having high reliability. MEANS FOR SOLVI NG
PROBLEM [ 6b@7]m&adiasiqpmumspiosian onl tlopuensapsdl ahieowcavestdiong 125 tage
t he sent. . inwention, conprising: a phenol resin-based curing
agenlt%?A) rggggr?%ntgl'l y containing a polyner conponent (A-1)
represented by the follow ng general formula (1) with "kt1/2..1 and

"m'l and a pol yner conponent (A- represented by the follow ng 30,
gener al f or il 23 155 ERCERALE EiMmenPs taTORN SRGH e FBEChaY
i norgani cof idd@nifde iR which aheigbhgantet &ilofkr elatid@ed to the

intensities of peaks derived fromthe polymer conponent (A-1) is 5%
or nore WreFife§pEpesisisn dfald RN AEMAIL hidhdIgingg sofcpediesl 1ine

derived fromthe, uhohe phengl resingpased euiicnd ageat (frPesdimpie,
Patent documents 1 and 2). However, even in the case where
the above technique is used, it 1is difficult to obtain a
resin composition sufficiently Thaving the soldering
resistance and the flame resistance.
30
[0004] Furthermore, recently, widely used are

electronic component devices such as an electronic device



5 field desorption mass spectronmetry anal ysis: [0008][ Formul a 1]
where each of Rl and R2 is independently a hydrocarbon group having a
carbon nunber of 1 to 5, each of 10 R3s is independently a

hydr ocar bon group having a carbon nunber or 1 to 10, and each of R4
and R5 is independently a hydrogen atom or a hydrocarbon group havi ng

a carbon nunmber of 1 to 10, "a" is an integer nunber of O
to 3, "b" ficx gxravitdEger iib snurberomwfa? dledrdcic ideartd nieagars immber
nunber of 0 to 4 each of "k"

of 0 to 2, %ﬁg_)d i S, an intfﬂer .

and " i SYNTEEFenETR | ¢ arF T ht BYEPEn AL r 2o PG ERE » ReYife i
2 or | argehichhesimnoyal eabnhydrexiyphenyd anei 5i£agt ur ahudi togddration
repeating "k" tines and the EOl yval ent hydroxyphenyl ene structural
unit repedEildgPiHityi nbBeEBAEi bl v Ehel t8pHat d9yedie r aRBBAT JoBRI sts
and iphenyl P00t ai 1| it tu i

repeat5| ng'xl?g‘ar@ll% td:orr%s]bon ta%%ngggﬁe%'t Eht;sll r%gxlyphg%ﬁﬁgﬁg computer
st ruct ur akndni hesmeogeflkecritheapplyaatenat hydioxypheniydeher st riwt urted
units toge hert or .t he <gl)noval e%t hydrox%ﬂp_)gen | ene structural unit and
the S pofyval e fydroxypheny"&fe” sPTutturd¥ unit t8getdir. P00
t he phenolkemgsichdbased GHHRG agenth{A) ohet Beor qSiin iCOMP Q&Y Qe )f Of s
ol a1 ve PRGHERE odligh FeRs T FFod IR N 50 YoMt

rel ative HhtersG-e Lred ¥HeaS I r ance
(A-2)1 gy qhe 7¥%ﬁré@5§swéﬁére§p%césﬁs§% Fgaa%reﬁl he! ggslia@gerti 5.
intensities of the peaks derived fromthe ole™p enofe resi n-base
curing agépt EXpTplehelt | B dndesssptyohhats shepediewinetrie mponent
oo SRS e SOl LeR, 1RSaSA LT Bdaastlc (il o' bl
i nvent i onhighe tieaiahradfureelcdt 16 igat apgidg.es of the 15 peaks derived
fromthe polynmer conponent (A-1) may be in the range of 5 to 80%wth
respect to the total of relative intensities of the peaks derived
fromidie whol e phenghviasiBnhased ik Adeptofde@ndrtng tl@inRfue
relative intensities of the peaks derived fromthe pol ymer conponent
20 (A-2) #BY¥ beMaFraHET arfges of nP@ht ot ¥BPEHRAEHY EespéCEa0E t He ficot and
of relati i i ties. a derj . \Who

Fesi o bas g OARS Sran T by TEnSOE A oS e S bt er? MY an
spect r oneeppxanatessirs. h26i 19021 naphthe Jgivenotherscat basedcturengnd a
prosent | RUGRETORCE abhOLas S Hver K60 U8 - RO PGS RRe nusdiacal
"k" oot hetfrorevakenn Rythdxapieny| @R Stidictdlalp N trmddiad utiedimdht
t he pol yner conponents of the phenol 30 resjn-based curi ngt_(ﬁagent (A
with respéét td4n dvELTHELARDet OF RO HY niiser B19RY wigigature

pol yval entchydgexyinhenyd.eier sihaiCLus 8kt HAELS ol ghidded diher &l S8 a5,

by using a phosphorus atom-containing compound (see, for

example, Patent documents 4 and 5}).

25
However, everl in the case where the above
conventional technigques are used, there is a case that it
is difficult to obtain a resin composition having flame
resistance, continuous moldability and soldering resistance
30 in a sufficient balanced manner. For these reasons, in

order to downsize and familiarize in-car electronic

equipment, it becomes more important that developed is a



7 in the range of 18/ 82 to 82/18. [0012]In the phenol resin-based
curing agent (A) of the resin conposition for encapsul ati on accordi ng
to the 5 present invention, the averagé val ue "k0" of the nunbers "k"
of the nonoval ent hydroxyphenyl ene structural units included in the
pol ymer conponents of the phenol resin-based curing agent (A) nmay be
in the range of 0.5 to 2.0. 10[0013]In the phenol resin-based curing
agent (A) rekihhe d&SddsCOMMOS|I haoingor FnRaapsulakiotaneepr digagd ded itrhe
present invention, the average value "nD" of the nunbers "m' of the
pol yval enteR}ECERFFhenyledR stTIRRIFHI LRI t $HEHATFded RSt herHdI y e
conponent 8,0k 1 HBLRNGRILaLEHRy, 17 BagedaCwahiRg REERENA) My be in
the range of 0.4 to 2.4. [0014]In the resin conposition for
encapsul ati on according to the present invention, an anount of the
inorgqgic E&bk?%R&Cboﬁ ined in the resin conposition for 20
encapsulagreﬁ—ﬁay—be—rgﬁégg range of 70 to 93 nass s with respect to
a total apamBNTODOCWHENESI n conposition for encapsul ation.

[ 0015] Ther.esi nconposi_ti onforencapsul ati on 25 according to the present
i nvent i on [PAPCher may 3&6mST ICOSHRSuptti WG -Ayett (®L7 16]1n the

resin conposition fopsereAPAANR 2.aceardiiyh L& itde present
i nvention, the coupling agent (F) 30 nmay contain a silane coupling

agent havi ng a second@&beErdnidesusienict3ur P -8 JAPrA7132&lhe resin
conposition for enca | ati di,ng 40 Esent, 4 nvention, a
hydrg§§I equi val ent g%Hf%%:p éﬁ%%gﬁééTnE%ggzgﬁgﬁ{ing éﬁént (A may be
in the range of 123 tretEdr glcegmemy GOLIH-A tHd4-asigiconposition for
encapsul ati on according to the present invention, the epoxy resin (B)
may contain at | east one epoxy resin selected fromthe group

consti t ut gosmakyaosr yeEalhveeT@P®Xy resin, a polyfunctional 10 epoxy
resin, a resin and a phenol aralkyl-type
epoxy resgn ot Ry SN Cen; EEo HYERIIABS ul ati on accordi ng
to thﬁsprgéﬁﬂ%]'nve”ﬁkoniéUQ&P?BbH%%tCOHPVHﬁﬁaap%@g%ﬂ&'”9n@§£@i§ﬁaﬁﬁg
(D). [0020]I'n the resin conposition for encapsulation according to

t he presestonpréntildy, HuRyide igreete! epPaPORLEDPIMAPIc GNCRDTEIAt ion
| east one .1.ng o] > 20 f : co LUt

of o torr BoSa; REFE LR B A EE o i F R SERHRey SRS
conpound, matdatdadtvof fa gpladsipghitne axodrploiend aadparguumenetoaspeurid fe

and an adduct of a phosphoniu onpound and a silane conpound. 25 |
[0021] Ther&si RbpBET T L bHFbr eEAPEGFR: | Jiriner,  and ~an’ clectTonic

20 component device produced by encapsulating an element with

a cured product thereof and having high reliability.

MEANS FOR SOLVING PROBLEM

[0007] A resin composition for encapsulation according
25 to the present invention, comprising:

a phenol resin-based curing agent (A) essentially
containing a polymer component (A-1) represented by the
following general formula (1) with “k”=z1 and *“m”=z1 and a
polymer component {A-2) represented by the following

30 general formula (1} with *“*k”=0 and “m”=z2;
an epoxy resin (B); and

an inorganic filler (C),



according to the present invention further nay conprise a conpound
(E) including an aromatic ring and hydroxyl groups bonding to two or
nore adj acent carbon atons constituti ngsthe aromatic ring. 30 9
inorganic flame retardant (G . [0023]1n the resin conposition for
encapsul ati on according to the present invention, the inorganic
flame 5 retardant (G may contain a nmetal hydroxide or a conposite
met al hydr oxi dewh¢0824] An el onifc cedponent tlavensiacesr dbvhg ganks

t he present invention produced by encapsul ating .an el ement with 10
2 ur ed” pEBICEDE e TP MO GREPBRT Borosid 5 omote Wit
encapsul atie@e EFRECES tHtallHe d MENHIQM [[QA25]AGUHHIdH daidh@erived
present invention, it is 15 possible to econonmically obtain a resin
conposi t i é&for tiemcapedeatPrndhy it isobdsetncesnSt agest f (Aheby a
resi stance,; §ontiJauQus .ol dahil i fl i) i %Qg i gh tenperature
st or age Iiﬁg ?high ?ghﬁérature S ofﬁbé)stailé%%% |ﬁpan excel | ent

bal anced manner, and an el ectroni c conponent 20 devi ce produced by
encapsul at n ele t with cured product thereof and having high
reliabili t%’%é&l EF DOSGETSHAON IOF THE DRAVY NGS [0026]FIG 1is a

vi ew showi ng a cross section 25 structure of one exanple of an

el ectroni c cpnmgpent~ devi produced usigg a resin conpogition for

Vi ew

encapsul ati o corditng t BL§ ent| i pvent j ofR3)FI G 2 |i S

showi ng a cr ection re’ of npl Si (1)
si de- encapsu ype el Q%{E) onpongnt T duded using a
resin conposjtiomrihp  enc psul at1’ém_acico %i ng t arBRe presggnt Kt

i nvention. FIG"3is a chart of a phenol resi n-&ype

curing agent 1 used in Exanple. 5FIG 4 is a FD-Ms chart of a phenol

resin-type curi en sed=in a . e i VS
chart of a phen‘g]lqe%gsi tr?-at%%e ‘gﬁri rligxag%f? 3R&sedls|’n g‘%&%ﬁr%d@ilggw
FOR CARRI N@A@QJTaTHEN NVENT ON{i0RPAH Aarmsim muiposidi on fors, each of

enca (gl agéosn accor in% 9 @Le pr eﬁegt !:Qvgnti an Ocontgi ns_a phenolb
resi n-baséd “cur ng"agent: FR% gssentt af Py eontaidtiay a potyper caroCn
conponent nlimbeA- b nepiesent ethdeddie JoIHowWMY menes alndaieident it} a
with "k"---1 and "m >1 and a_pol yner conponent (A-2) represented hy
the fol | oWYAGOFERe PHOTF GITmA AYCEPSATIPT WL R VIHD 2 HREPIKYIHESEH
(B), and aF hnerganic filler (C. 20The resin conposition is
characterized in that a total of relative intensities of peaks
derived from thgaholtynen éBRpEREnnUREY) Ofs 05d% 03 nOYY viis IR egperger

to aiota rel atiye.injensiti q_‘?,#gg ri r h |
pheno §r eguﬁlﬁggggégé c%rll:gﬁg&égelﬁt ((?LE') %Ll’ypla |%$(;I I%ﬁgee%o?f?t itoo%o\,\rr,;a%i'gfseand
spect romet'y amalaysiisniteHsirs medes idf pogzi B,e to obtain a resin

conposi tion for_encapsul at.i,on having,sol.dering resistance, flane
regPst ance, con??a]ﬁog%ynla)‘%]ﬁabiﬁq yn‘%f | ow&bi FF%P%H%FHESH t Bp et BT

storage | ni@ber 3F exee hentarkalancedmamner .or larger,

the wmonovalent  hydroxyphenylene structural unit
20 repeating “k” times and the polyvalent hydroxyphenylene
structural unit repeating “m” times continuously,

alternately or randomly exist, and
the biphenylene group-containing structural unit
repeating “k+m-1" times bonds the monovalent
25  hydroxyphenylene structural units together, the polyvalent
hydroxyphenylene structural units together or the

monovalent  hydroxyphenylene  structural unit and the



30 11 elenent with a cured product of the above nentioned resin
conposition for encapsulation. This nakes it possible to economcally
obtain an el ectroni c conponent device ﬁaving high reliability. 5

In this regard, a nuneric range described in this specification

i ncludes both an upper Iimt value and a lower limt value thereof.
10 [0028] First, each conponent contained in the resin conposition for
encapsul apbofrvageacdhgdrbavbhenplesenttiriveniiaon unik! theetdeser.i bed in
detail. [0029][ Phenol resin-based curing agent (A)] 15 The
phenol resin-based curing agent (A) to be used in the present

i nventionggRbai ns atryl easd pRenRAl WEL i companentuepLresrRd by) t e
follow ng general fornula (1). The at |east one polyner conponent
(phenol résen-tessied 20mpasihgoagdmr (Aryapenlakhona FuslopdEm obp o diet
(A-1) repr nt.ed. h ol Low general _f | st h k!

ML dhd BEBaT e WSRUGRBtt (AT Ir Sy Gedad by G R P
general fdaemtibad(Erow the" koIQmend compdn2nas (@sentragl beomsénent Sess
t hereof . 25 It is preferred tha% i n_the phenol resin-basgd
curing ag¥Rth(ASSREGlotEP &P didhtdVeCt ntEdGTivEs TIE Pk ¢fer Phedhe
fromthe pabyBergepipoaetrd- bhd swh¥iar pREBoW tiedB8SAftded O iring
total of relative intensities of peaks derived from 30 the whole
phenol resBAnBasdd)cuthg Hient E{a}dbydasprebdoles HAFEI oFDREsgometry
specty.one ysis. 12 Further, it is nore preferred that
in tﬁgpphéﬁéﬂﬁggéfn-based curing agent (A), a total of relative
intensities of peaks derived fromthe pol ynmer conponent (A2) is 75%
or less w respect .to the total ,of rel ative intensities of e
beaks der IHAOF bm t R VHOF ePBRERY THL AR CUFRRG ARAR® (A byt
the fiel decdesorgdiONcBRpSsspeohr OftRt I ¥nadpbyskhsiohurddieyrmingy tb ithe
especially preferred that in the 10 phenol resin-based curing agent

(A), the PEEEPTS! PUPRLILPE i MEnsiAtPds b 1@ (edk S Td&ISidd o 6th (e
pol yred ngfageer&el_(ﬁféa ESohn ke S aNEE0f canb8n8AY% WA )r 68PeChet Gn

the total "of relative intensities of the peaks derived fromthe whole
phenol resha- vasge ofr En§oagdit WIAD aedoEsd ttot Ahepfrottly gifatial@tive

i nt it . . | A- I
in the r aRbE o820 Fo 506 mi hErENBoct T P he Tarhl OE raraH yiteddl
i ntensiti esesdh-bheedeaksrilegi wayerit o) heaméioltthephenab 1r est n-dedsad ve

curing agent (A) by the field desorpti.on S spectronetry anal ysis.
S0 [ 0030] LREEIGREEF OF et ms GenciativRe M (FF Reoe Sereietic
i s ingependent| wag Medrioc aihon-gi@sipohaybngoarear karhnwEkelecdf th tthe
5, each of R3s is independently a hydrocarbon group 25 havin

a
car bon nufBERloPLl redatd veaddtead tdresrRp fatdierp ks r?d-‘éfdé"r‘?dje%liciﬂ‘ ghe

hydrogen %g%pr?ﬁeﬂaﬂr OGBS DOHUOYP AT BgEAE PO NUERerRf it g
10, "a" is an integer nunber of O
desorption mass spectrometry analysis.

25 [0011] In the phenol resin-based curing agent (A) of
the resin composition for encapsulation according to the
present invention, a ratio of an average value “k0” of the
numbers “k” of the monovalent hydroxyphenylene structural
units included in the polymer components of the phenol

30 resin-based curing agent (A) with respect to an average
number “m0” of the numbers *m” o©f the polyvalent

hydroxyphenylene structural units included therein may be



13 to 3, "b" is an integer nunber of 2 to 4, "c" is an integer nunber
of 0 to 2, "d" is an integer nunber of,p to 4, each of "k" and "nf' is
i ndependently an integer nunber of 0 to 10, and "k"+"mi' is 2 or

| arger. 5 The nonoval ent hydroxyphenyl ene structural unit
(that is, the unit conposed of the substituted or non-substituted
nmonoval ent hydroxyphenyl ene structure) repeats "k" tines, the

pol yval entizhydieoxypmgenylfens /$tr uet Ww2allaunit (that is, 10 the unit
conposed of the polyvalent structure) repeats "ni tines, and

hydr oxyphenyl ene structural unit and hydroxyphenyl ene structural unit
conti nuougloy12qr randeim yheXigdlenocld resin-badédt kehinigheadémbhenyl) ensr
group-contai ni ng structural qnituéthat is, the unit conposed of the
st ruct ur e "GNt B g CORROSEBI O Uk BRCABALIARILR IR EPIHL PHENnFPerd e
group)s T epealentk Hirdend s 2d bopdsddie gpagvalapt 90 che numbers
hydr oxyphenyl ene structural units together, the polyval ent

hydr oxyphéhyl ené sthaictemalvalmintts hgdethgphenvilkaenonbovatental units
hydr oxyphenyl.ene structural_ unit and the paolyval ent_ hydrox enyl ene
T r it ur AR REARRED e e S Tsbe ] HrottaBSiad upEd B nRebRle Hetiiby
monoval enbalkydr @arikenyeent Sta)ueiayt & ans tdHdltresddefranavalerd. o.
hydr oxyphenyl ene structural unit repeating "k" tinmes in the general
formula (1), and neans a phenyl ene structure having one hydroxyl
group, @nd aavisqg subst tieat g@xre (S 010855 304t RaRitle dydioxyh) of
group or no substituent group. Further, the polyval ent

hydr oxyphé&ingl eresstr gompre itomst | forr esnchespébyiabermccording to the
hydr oxyphenylgne SLLUCiUral UBLL Tepealind, WLl bt S (bl UGnere
general formila (13, and rmeans a 6%eny he strdcture having two t0
four hydroxyl ¢foufise amdliadlegthohsdbskybhent lgneupsothetuthan urhie: s
hydr oxyl groups. 5Furthernore, the structure containing the ,
substi t ut gaicgﬁldﬁéin-%%bstﬁ“iet UPRLYBEph&RIRSRE roupL c i Pé?@@lt S 1=
bi pheny| eng @O LR GORL AlgRi abr et suidhg eReRid REE "Kmds 4 idres
in the general fornu?g (1), én& is}g bondi ng group whi ch bonds the
nonoval ent hydr oxyphenyl ene 10 structural units together, the

pol yval ent; ogydnoxyphagy! afig. SLEUCLYT AkolBbls chaaCt il Ofeddibeulation
nonoval ent” hydroxyphenyl ene structural unit and the pol yval ent

hydr oxyphewyglcerde nst r ot uchk upkeseoget heventbson, t has rageunt ieft Hehe
case where_t he nonoval.-ent roxyphenyl ene ructur.al unit and the
pol yval entmﬁggra(%(lfpr%%y eéfng(%gt rct%&lﬁlge{n% S‘:t<'§1ree rpeosslir% icooﬁnéjdjsanclac'nI1 efnodr
of a 1wl eewkapefiilzfid opolyHKer be oMPONEHY , range ObEt e t¥® boneharg 0 railys
thereof is termnated with a_hydrogen atom 201[0Q32]Exa | es,of a
pol yner h&¢PRGCE stPud uFetRh WHWE%P?h&inDF%%aIéﬁ?lhyﬂPﬁggﬁhEﬁ9FeH3”f
st ruct ur alenuRiis1ARE iidaebi phenyl enegr oup- cont ai ni ngst ruct ur al uni t
alternately exist include a phenol aral kyl-type pol ynmer 25 incl uding
bi phenyl ene group. The resin conposition containing such a phenol
aral kyl - (ypeRal yIrer (gan exlbif exgellsnt ELAT™ Kesl Stalfey Joteion
hygroscopicity "and sol'deri ng ré€si stance. €Sé properties are
consiZer ed.ccoxdd nobtad nelde dpeetenthe . refdracitiornf £ hhehsubabist wicaghrdise a

non- .
coupling agent (F).

[o016] In the resin composition for encapsulation
according to the present invention, the coupling agent (F)
30 may contain a silane coupling agent having a secondary

amine structure.



30 substituted biphenyl ene group included in the biphenyl ene
group-containing structural unit. 15 [0033]Further, in the phenol
resi n-based curing agent (A) to be used in the present invention,

t he pol yner conmponent further includes the polyval ent

hydr oxyphenyl ene structural unit in addition to the nonoval ent 5

hydr oxyphenyl ene structural unit of the above nentioned phenol

aral kyl -t ype1ipol ymer nonclultd ngrdd penybepesgtoun. Ihe exirsiagedadfion
such a pol yval ent hydro henyl ene structural uni kes_a density of
the hydr ofRyFogFdRg rﬁcgh‘éﬁg i Hl”?ﬁénﬁollﬁﬁﬁmd&?pon%n%‘yg%?xé{lr snvalisnt
is 10 posgirbligid Oph&REPVeckeaChhgelhY cMRP dddéNe hBJt 851154 ange wanrd
hot hardness of the resin conposition, and high tenperature storage
life of ataabectforizé EOnpdfesdt edlevi ce such as a seni conduct or

devic 15Furt her, the use of such a phenol resin-based curing agent
(A) makes it possible to suppress defects such as a m croscopic
damage whilek1&dul d odeur tilre a eswid peodposiviohhe foesi rreoapmadiatiom
at an air _vent portion _of a nold duyring, continuous noldin .ther%of,
that is, GGPHErove 20 t@&npirﬁ&é?ﬁ%: oV FaLTH Ty tglle RO edigpin (B) may
conposi ti eantdihins dts Léketydhe hederavssihi aslidetdRNSttdm Othe group
cross-linked points to be fornmed by reaction with epoxy groups occurs
due to thecBsEritsténde Obf at ﬁé‘YﬁGﬁéﬁ&m@nt@Wr FeFiReny yéuneEiarel
and t p e aydr oxy u LN e ul f

t he po yngb$%ghpg%gg¥f a%dp?ﬁ%%$?ﬁ§t$%£?%£cgﬁg%si%?%%ycéﬁgéx iSﬁFP @
good t ougbhesslabraliplld typepepatar eedumi.ng conti nuous nol di ng

t hereof. [0034] As descri bed above, the pol yner conmponent of 30 the
phenol resin-based curing agent (A) includes the nonoval ent

hydr oxyphgoyhene struutieur alramin, t8emposyvabent Hyer oxyphemdiana ion
structural unit_,and the biphenyl ene group-, 16_containing structural
unit posiﬁPSﬁFﬁdnﬂhé¥%b%@%eEH?S?HFs1ﬁ§@@§%qp[ﬁﬁﬁﬁ4ﬁ¥fW%YeESWBﬁﬂéélﬁy
obtaifk a kesiingcameesktberhay)ng flowability, soldering resistance,
flame resistanCe, heat resistance, high tenperature storage life 5
and continuous noldability in an excellent bal anced nmanner. [0035] The
phenol resiyA-Rased curjn e ) . es Lal nt ai_nst :
poIynercoﬁggﬁgﬁt(A—l?ﬁéegﬁggeg%%ég%y ?§@£8§%%¥gﬁ f§P%ﬁ|§§FfP§M%ﬁ%%%F
"mM'1l 10 amdctlreipgl yrertloonponeatt ( Ar2ent gpnes eéhteduyingheqgerilestor
formul a (é# W th "k":g and "nfg. Bg usi ng _such a ghegol %esin- as%g
curing ag 9 Cﬁﬁyagoﬁ %ﬁ?iﬁﬁla Ehilis Ppeislﬁ%E%Qbﬁ CESeEBERE N SEAESST
conposs t i @rrowhoseheur egopipodugdnexht bt is8gsufds ci gnt dandnesoaituted
toughness at an air vent or 15 gate portion and which has good

cont i nuou®PREPESEILI FOrRBEK ore, PRYBREPRSERETR aSETRABFE - af Mo AT
substrategguch A Behise u?.‘%grrpcﬁﬂﬁ reagn £0 %ic;ﬂeonc%hlﬁgu%@n £xhi Rird
i nproved conti nuous nol dability. 20Further, the use of Such a resin
conposi t i eddmgicesfi B phosiphicaivg exmpsiundamrst fae Gt Iohes Wopmsssidhg

war page of a single side-encapsul ated type package (PKG . Therefore,
t he above resin conposition is appropriately used in a single

si de-Ehcapsulatied tymhesem canduct ocotlpysteisnuch &x25 B arSSRaion
MAPBGA. Further, the above resin conpositi.on i? al so aﬁ ropriately
used in vAFCOFSIPECKEY SIS UBRESENE pAIER e For F Y VR T Syi FOHPLAFS &
package i Rowhictihad (H)CiglcamRiitng Ssritdddmzad cand gy Rafkag t i s
power systemelenent (e.g., a power_transistor) such as TO-220." 30
17 the gelenglintortrul B¥Q) PiicMedien@EdirCemhovarenn BFONex y(Fhiel tateing

structur alth‘é”'a&o%%i@?:i@n%].yval ent
30
[0022] The resin composition for encapsulation

according to the present invention further may comprise an



hydr oxyphenyl ene structural unit, but may contain the pol yner
conponent (A-1) having represented by Epe general 5 fornmula (1) with
"k".il and "m'il, the polyner conponent” (A2) represented by the
general formula (1) with "k"=0 and "ni'?. _2 and a pol yner conponent
(A-3) represented by the general fornmula (1) with "k"..2 and "ni=0.
10A ratio of these polyner conponents contained in the phenol

resi n- basedoogrnig ddente &Y acaarite (@Bt.erm ned by a field desorption
mass spectronetry (FD- MS) analysis. Specifically, the ratio can be
defined as a ratio of percentages of the pol yner conponents each

obt ai ned [yo%31di vi dimg a it akedinr ebahp¥eithbansifidres dritetmatiedion
intensities) of peaks derived fromeach polyner conponent by a total
of rel ati PECPACARS t Fes ket BEEEANENt BHEFRE ERY) . ofthseakBodgrbEd FhatR
t he |l e L, hesi -Qﬁgg i g A -aferabl e ‘

t he rg?iorgggggapglﬁgas. Oqf%gg%P?ﬁgtﬁ§£%%eﬁgﬁé92é?%-ﬁggéh(%u |rmfge
agent (A) meaaflohgidrofcidel.ative intensities of peaks derived fromthe
pol ymer conponent (A-1) represented by the general formula (1) with
"kThl and "fll is preferably 5% or nore, nore 25 preferably 10% or
nmore, and [gever]nore pirefaradd dordad esmpdrent fbviespactoraihhe totiale
of relative intensities of the peaks derived fromthe whol e phenol,

r esi n- bas g SEGHN G AGEFL CPAPT LG RYo CAICES WA I &1 ilamant asltdt
the pgpksadenjved HLomuERe J10! YRABT ¢oRRONEM: {dhdd 'rés%ﬁr QRImAk Ad1ath
the lower Iimt value, the obtained resin conposition has excellent
heat resi §banescapdutlepemnat ure storage life and sufficient toughness
at a nolding tenperature, and thus 18 can exhi bit superior
continuous noldability. Further, an upper limt value of a
rati o of Ebgegalyer TeeEoveRTION 1) contained in the pheno
resi n- based (A) 1s not limted to a, specific value,

5 curing _agent .
but the t PQ|25§f rel &ﬁ%% Mendiq i eshof PRESEBAKs 1HEFIFEdT herldf r i
is preferabkyi8d% ofol esondmr@Innef ehablin 69% Qs iheSSomBhdi EYEA NRY-£

preferably 45% or less with respect to the total of relative

i nt ensi t i 88cePstRetieak Sayanidv &P HASEThIED BaFe aitfalce pHeidle reas ik tranes)
curing agent,+6 |f f rel ati j.ntensidi f peaks
derived fr%g)mtt )éloblgl y%?d%g%%ﬁ ht ?Aﬁ%ﬂﬁi%ﬁﬁg ?ﬁgﬁ t ée?&)upper e
limt val séorelge resfia cdmysi teopecabnulmay eseoxcatd emttagdlldenilngin  an

resistanc%.X % 1%%%38 gg ghe phenol resin-gased cqgi a enty%iﬁ a .
total of ré&fatives ntensitres Of"Peaks Teri V&Y fTonT ol ponen
conpaent deAi2k ivrdhediet ably sth%amulasing aad Wlcacprel efabl ¥ 0%«
|l ess with resggct to the total of 20.relative intensities of the
peaks der PFEHICEoMPERE NGRS PREFOT M Hsddédiditivhg agent (A). |f
the total of relative intensities of the peaks derived fromthe

pol ynmer conponent (A-2) is smaller than the upper limt value, the
obt ai ned BEIER OEFFEIPTIION 9Fs TEE: SRAMINGS owabi ity and 25 sol dering
resi stanc suf figi-ent tou ess ajl. ing tenperature, and.

t hus can g)?%la(bgi]t supcetlrlﬂo'r clon%@]nuosausq;r%oﬁqﬁg%}fq%"{k%& Flrj%)t hcggrcfssa | ower“H
| i m t2val seroktareatdio @ie tdreaBfl pobyran edrparent o Acparaitaidwed de
t he phenol resin-based curing agent (A) is not limted to a specific
val ue, buPIQSPGFQ Y atd ver TRt RNsFPIBESSL 1PRe f€3ks Thd agipn
t her ef r omaicscReher @l X0 Yr@lsdi anvaig iy e preferably 25%or nore
with respect to the total of relative intensities of the peaks
derived fromthe whol e phenol resin-based curing agent (A). If the
total of relaliygs5 hnigngLiey ahthacpeaks der ixed f£.0mLhe.Raly s
conponent (A-2) 1S largér than the Tower Timt véiue, the Fesin
conpoxt t i onecaxkaxhidi dof excedimeyite hs fie t enpepatiliaeedt avage dlidetrdiic

[ 0039] An %%%%rcmlelnrt? tdt\a/\?‘Jl_cl:Jg cgroadurcaetci Ou%fintghea pq:le%rg.%r composition for

encapsulation according to the present invention.



conmponent (A-3) contained in the phenol resin-based curing agent (A)
is not limted to a specific val ue, bui a total of relative
intensities of the peaks derived there Pomis preferably 70% or | ess,
and nore preferably 60% or less 15 with respect to the total of
relative intensities of the peaks derived fromthe whol e phenol
resin-based curing agent (A). If the total of relative intensities of
t he peaks derived fromthe polyner conponent (A-3) is smaller than
the upper limt_value, the obtained resin conposition 20 can exhi bit
excel | ent heat TESistahEe® APghSt Eg’ﬁéitafjgré NS dAde curing
cont i nuoug g@Rk-dabilsieldy i nFefigne @ |ower Iimt value of a ratio of

t he pol yner conponent (A-3) contained in the phenol resin-based 25
curing agent (A) is not limted to a specific value, but a total of
relatiye intensities,of .t he_peaks (RY; h fram._is. :prefera 194
or rmréé, and rmér‘%ébr‘qéf fé?a%l EBZ%OFH%IFe%%t %?%snﬁgctfet%&q{ %é%{eot é%h(]:?fé)
rel ati ve eakesnsi2t nesdofint xapedles derived from the whol e phenol

resi n-based 30 curing agent (A). If the total of relative intensities
of the peaks derived fromthe pol yner conponent (A-3) is larger than
the lower limtryal us, ithg FesiB eBRROSLE AN phedhdaar-axi-Rivipbgeatd-ing
sol dering resistance and flowability. [0040] By using the phenol

resi n- bas@gedilir Bnyisggedr EXPTEIS-ai ning the plurality of pol ymer

conp nts having 5 different structures at the ratios falling within
t he above ranges, it is possible to obtain a resin conposition for
encapsul atiODE [FOR CARRINGAIGUT (MEE JOIVERTTIION r esi st ance, fl ane

resi stance, t resistance, high tenperature stora li.fe and .
Cont | nuoud A dabi s ¢y THEH GHOIPBET AREBa EHan T AEROIACORT) 1Y GRsting
phenol resion- basedoeeikdmg agerint(iAn adndsd@hageaVvaphendk0'rafidNeased
nunbers "k" of the nonoval ent hydroxyphenyl ene structural units

i ncl uded CHYERE FOETer(2doRFGTaHtie land Caf ta/ et dle %h RfbefMeFOmgORSR-
numbeys "niy-afy lerhe el aerthhrdnosphendans St rastial uni teich
included therein Can be calculated as follows. First, the total of

rel ative i Kt édsiands 1 det eendd d meHsNeT esPMBPNERE Jlaks dEHRARETTSM
each of t qnpone ..t ctr. i« »di Vi «y ~the
total of Ir%gl %tq%%y/e@éln?ensfrf]i %ﬁ%#gjzoggé‘gﬁggdgf&?vy&% o% t“r?ea %gl 'te&y’_ﬂ
phenol r esinn-epased rewimg BEgerind An timergamid Eiddleoul @e. a nass
rati o of the polynmer conponents. Next, the mass ratio is divided by
nol ecul ar wei ghts of the pol yner conponents, respectively, to bring
into zpgnol ar rathe thespef .cotpdhiarienit ars thhgad@katizedt | Oni Sthat a
mul tiplied by _the nunmber "k" of the npnoval ent h?édr oxyphenyl ene

struct ur altit @hd BHE Hitifbet PERRSSELBRe Yol PEakentdidiesky pheRy|tdife

Structura?oli%texi neh hP qach)pol ynee cONPERLAt 1 iand :_3981%@@»@ the a
multiplied "K"s and the nultiplied "m's are added to each ot her,
respecti vélopalasof mesl@ttivea sohepsithes of peaks derived from the

whole phenol resin-based curing agent (A) by a field

25 desorption mass spectrometry analysis. This makes it
possible to obtain a resin composition for encapsulation
having soldering resistance, flame resistance, continuous
moldability, flowability and high temperature storage life
in an exceilent balanced manner.

30

Further, an electronic component device of the

present i1nvention is characterized by encapsulating an



mul tiplied "k"s becones the average value "k0" and a sumof 21 the
multiplied "m's becones the average value "n0", respectively. In the
phenol resin-based curing agent (A) tolbe used 5 in the present
invention, a ratio of the average val ue "k0" of the nunbers "k" of

t he nonoval ent hydroxyphenyl ene structural units included in the

pol ymer conponents with respect to the average nunber "nD" of the
nunbers " gl e@fentcheyiRal yyabgpbghydaxyrheiy | ene shovet Wedlc iWRIlS resin
included 10 therein (that is, a'ratio of a percent value of "kO"

cal cul at eGoFPAEOLIRO+APX 190caPEhlibspect (This perleent Lvabesssblento
cal cul ate / 1, ' t. JJd.m 1. i fii.cval .
IS prefer%g?éoﬁ%cgﬁgﬁzgﬁﬁé%ﬁ %gl%%%é#%%ﬁ%g,éﬁﬁggégggfg?ﬁ%ﬁ%:ﬁ%ﬁ#ﬁg
range of 2OLB0redid®i80/2Q0, and even nore preferably in the range of
25/ 75 to 75/25. In the case where the ratio of the average val ues of
the n ers of both the structural units is within the above range,
it is possible t® egarom-eghtd, ol ahimdriesi FakSEPRRIddAbd®ViAY this
flowability, soldering resistance, flame 20 resistance, heat

resi st anc €PeRilgh cedipar alDFeudesr Rfeth | P& anEPeBdntd Hildus viegugabandt
in an excellLent 1hglkanced ARG -ooF . If kOnD is smaller than the
upper limt value, the obtaine&ﬁresin conposi tion has excell ent heat
resi stance 25 and hi gh tenperature storage life and sufficient

t oughness nmol di tenperature, and thus can exhibit superior .
contiﬂﬁouﬁh&%&abi | 3‘3”%1 L RE<H PRI | CIRTAES S & gg et HegiEin
the | ower coniclsitabue, rbhe ehtabpelateshn §608L8IHhE0N:HastexCalheint
flame resistance and flowability 30 and sufficient toughness at a

nol di ng t eRYEF&LEPe Widdd Peh s sCaiRechiit ©e&@idri or conti nuous

nol dability. 22 [0042]1n the phenol resin-based curing agent (A) to
be used in the present invention, the average value "kO0" is

pref er abl \f0P&Si he r arigdegfol) B sigm-haEedone prefageait y(An t he range
of 0.g.to 1.9, and even nore preferably in the 5 range of 0.7 to 1.8.
On the other hand, the average value "nD" is preferably in the range
of 0.4 to 2.4, Tisepherderabbynibakhd rangegobgent t(a)2.4 mndisesenin

nore preferably in the range of 0.7 to 1,9. 10If the average val.ue
"KO" is I&%&er%ﬁ%ﬁ?qqma%Q) tlon contalns at east omne polymer

component represented by the following general formula (1).
The at least one polymer component (phenol resin-based
20 curing agent (A)) contains a polymer component (A-1)
represented by the following general formula (1) with “k”=1
and *m”=1 and a polymer component (A-2) represented by the
following general formula (1) with “k”=0 and "m”"=22 as
egssential components thereof.
25
It is preferred that in the phenol resin-based curing
agent (A), a total of relative intensities of peaks derived
from the polymer component (A-1}) is 5% or more with respect
to a total of relative intensities of peaks derived from
30 the whole phenol resin-based curing agent (A) by a field

desorption mass spectrometry analysis.



limt value, the obtained resin conposition can exhibit excellent
heat resistance, high tenperature storage |ife and conti nuous

nmol dability. Further, if the average vB2ue "nD" is larger than the
lower Iimt value, the obtained 15 resin conposition has excell ent
heat resistance and high tenperature storage life and sufficient

t oughness at a nDIding tenperature, and thus can exhibit superior
continuous mol dabiipdy, Qt the ahbes fpf{ﬁeflfeci herayer age wmal ugndids
is smaller than the upper Timt value,” the 20 obtai ned resin
conp05|t|mn5hasbeﬁe@Ienurimgneageststaﬁ@e and fltowsldi | i 0§ anglative

suffici ent, hness Id|n ratur
Superi or CBREAIGIESTOr BB LIS AP T SOOWBY. (RALsyatod ™
val ues "k@y and 789" dﬁsxeeéewabhyregpddﬁatang@aﬁtdﬁiﬂtofSﬁﬁlaﬂﬂte

nor e preferably in the ran of 2,2 to 2, 7. If the sumof, the avera e
val ues® " k@EERGLITAES | QF| érgf&erp?ﬁﬁﬁ (BetiEagr TG t Lh8 UENOt e PhENO

obtai ned rgghin_ %Q%EQS'édﬂm;ﬁhaé%@%@' bhi exc edﬂ@”fl@@dh@@%o&%%h%ha'ﬁ%s
continuous noldability and t enperat ure storage

ot her hanépEﬁﬁrpm@tgunﬁ@ﬁlwﬁeSaverage val ues "kO0" and "nD" is smaller
than the upper 23 |limt value, the obtained resin conposition can
exhi bit excellent flowability. [0043]In this regard, the average

val ues "k0" andrortidimeses, betobMﬁieeﬁebyaahyapﬁdﬂaﬁﬁadcﬁhmmlahiame

conS|der|n relatl enS|t rati o of mer _co on nts,
based-®n P%@nﬁﬁJIﬁgléh QE ?&%%tré%fo Fﬁ éBFal s
be obt ai nedrbasedier H‘fNMBeoF]pe@Me'm@%& &R -tht0 polymer EQfmponent
exanpl e, |n t he case where t H NVR neasurenent is used, froma

ration of (&-3igh&l 1@efhredanosmos By dcogdF Atioh iHeSPaRFdtex Ahey teFs 1

and a si e i
o (KounOPE) Taia et (HRST IS e B Bl LY TR, S b
system of pequ,‘n@tli omssiinebadiedg theingtiagefit( k({)l‘-khf)@l)dantcheé 2K - DE

and { l.ar mel ht f nmpnoval ent h hen ne structura
unit) (ﬁ@l3% HVar %% pé? a%?%n?e%y%ré phsﬁy &ne gt acr
uni t) +( kK+@chpeieale cd-a) wﬁ*ghﬁ Eﬁeo&ab@pheﬁylemetgroae @amhmn@sppct
structural unlt)ll(k0+anb) ydr.oxyl, equi val ent, %he aver age val ues

"k0" and ‘tRD"tR&n ‘P)%a%anuF-’%lé&WIen i S, OF f TR Begsn yed

it can berobhained wWsb1® Bnexbel xelsqn%%eepeﬂfﬁ@tage@eal % By 3
Alternatively, the average values "k0" and "n0D" also can be obt ai ned

by an arlﬁhﬁéﬁl@E@QF@GﬂﬁmlGﬁﬁ@oﬁQQﬁQﬁQWfﬁﬂﬂa%ﬂﬁ%ﬂﬁlﬁe intensity ratio
of thg,polymer conponents based on the FD-MS analysis as the mass
ratio ?hereof. 30 24 hydrocarbon group having a carbon nunber of 1
to 5, and [t@poie the [Fameuwdra dilf ferent from each other. Each of Rl
and R2 is not limted to a specific hydrocarbon group, as long as it
has the carbaon nunber of to 5. If the carbon 5 nunber of eEch of Rl

and R2 is 5 bt O saﬁpreSS(ﬁam dabllﬁﬁ f the

obt ai ned res npositio .Jpsula io ch dlocc r due_to

decrease o gaeti-vity € otn-170 in es of ach ot
Rl and R2 ingl U6 et hyl gFoudB2ean et hyl gr OUpR3R Propyl g oup,
n-butyl group i'sobut y group, -amt-bBuk§l group, “a n- p&At +g‘rbup,

a 2- nmethyl butyl group, a 3-nethyl butyl group, a t-pentyl group and
the like. In the case where each of RL and R2 is 15 the et hyl grou
the resin conpodft i@ faﬁnéﬁé&psiﬁlawje‘ﬁ dan rexpreitt Adur Bbi I"‘F%dy Rd 18

hydr ophobi;¢idefdrliedft 18X el ﬁlto 61%5"1?8[ A4 helrbo® ‘mumber of
repr esents:L t&r?é nunber ?(;f t he substl tuent 20 gr%lup R1 borndol ngm%r% etrheO

sane benzéndxvlﬁg amﬂm|Qf|Raep@mﬂﬁnd%pgnﬁ¢mnbmea mylrecagbol tgr@ip

and ef.erably an, inte nunber "c" represent he
et of T ELB G BB B Horidh APt S ThS S b b et Fha:®
and is i nd_@ﬁﬁjﬁiﬁdr&tl&ﬁ d Myeleigaturdmesm afr G 2bydsodarisdtd dEse having

a carbon number of 1 to 10, “a" is an integer number of 0



5 possible to suppress flowability of the resin conposition for
encapsul ati on whi ch woul d occur due to increase of a nelt viscosity
thereof fromlowering. R3 included in the the general formula (1) is
not limted to a specific hydrocarbon group, as long as it has the
carbon nunmber of 1 10to 10. Exanpl es of R3 include a nethyl
group, an ethyl group, a propyl group, a n-butyl group, an isobutyl
group, a kgpbytykbpar e4pana iRtReREY hutkRld ofa 22 tRetahy v DUty 81 Q4teqr
3- 15 methyl butyl group, a t-pentyl group, a n-hexyl group, a 1-

met hyl peRtfbegr dp 0 &%t/ eyl igkeupr AuBbABt AYI Opést W, each
group, a met hyl Nty 0 - di | . a

2, 3-di net 3f/l ut ya[rﬂgrorxup, 9% gﬂgegle;ﬁgt%ﬁ%ﬁgg%t}gll gro%ébr, glg&g]?%%ﬂdloﬁetohytlo
butyl groap, and, &kdinet'hyils Bubyl 12@ggroup, a 4, 4-di net hyl butyl
group,_a 2-ethyl butyl group, a 1l-ethyl butyl group, a cycl ohexyl
group,” a phenyl group, a benzyl group, a nethyl benzyl group, an
ethyl benzyl growd, mendephéhy! hgaegﬁygadnym@nbi kerudbhwatinefit’ d'that
represents the nunber of the substituent group R3 bonding to the sane
benzene ritAg, tARdUWNS L FEBPERGENOLY tae iSRSt WGFh & G1OTD P st 1tar@d

nore pref i;%ﬁ%@%gg 0 [ tResp

resi n- bas@éﬂgh"%ll%%tagrgﬁ nt (A, e c]h&{l)? ﬁ%gg%gugg)i %Agueld%%l nﬁt hg%%s’

general foheullyalenta hydrogephatphene & thydriooslbomgr oyphhéaviireg

a carpon nmber .26 of 1 to 10, and y be.the_sane qr different from
Gach O ner By T MRHE B TRADETE of CBRehBoR Y LBA RevE Sy T e

it is posstluett@esupprepsatkovabintitycoheshe r@sin coigosindrmdvdiemt

encapsul ati on whi ch woul d occur due to 5 increase of a nelt viscosity
t her eof fPYRFPEYEFERY1EEch BFTRATARAL RS YHct udéddi n the gadraalent

fornula ( d&%x?@heﬂfﬂéﬁ%’éé%&téﬂ%&ﬂfbﬁiBygbﬁ%éﬁEgﬂsg&QU%dé%%dé%&l
as it has the carbon“nunber of 1 to 10. 10Exanples of éach of R4 an&;
R5 i ncl uderarmedhylivgesdst-an et hyl group, a propyl group, a n-butyl
group,c an i sobutyl group, a t-butyl group, a n-pentyl group, a 2-
met hyl™ butyl group, a 3-nethyl butyl group, a t-pentyl group, a

n- hexyl group, Budthet hylkhpertiyphegrolgne ag2enpt hphtaSnpant Wtmrcaupala
3-nethyl pentyl group, a 4- hyl pentyl group,.a 2,2-dinethyl butyl
group, a g?%%diﬁgﬁﬁ§f bhﬁylng%ﬁupFn&tZ,éggﬂﬁ§$ﬁ§l Bty rod%?f ture
3, 3-di met byhtbuhyhaorewd, sabdc4cdicert it hohykuBEedputadd wirdidmilute
butyl group, a 2-ethyl butyl group, a l-ethyl butyl group, a 20

cycl ohexyBI§H®Ip, *8PERERY| " GrBop” atbefgy| 28R oupon@s netly| WaHMalent
grou an .0 fHapht : gL O he  kLi-k
[0043?%orh&??#%?@%%?%geggl$ﬁg?ﬁ%onpongﬁélgihggggeggkfegkﬁ-ggggyalent
curi ng agémtrpAyprhesylesent ed thypdtheadeneralitfeor mileggtlexcan doe the
obtai ned by _reacting a biphenyl ene.conmpound represented.by the

ol | owt ng BREAIETor niF AL C SRR PR e er S PO o Bt 1At the
monoval enpopheBailentohganacyviotpigdenice ¢ tnudtig-a1olurow nggaienal
formula (4) 30 and a pol yval ent phenol conpound represented by the
foll owi ng general fornmula (5) under the acid catalyst.

[ 004934 Forgglza)3] RéreX(2hpBRituted oPERENVREHS:T Xitdd SndWEFOMt

group, a hal ogen atom or an al koxy group having a carbon nunber of 1
to 6. R3, hRfroRryrdedyderd | oftThetdes cr iqurisdridwifes hetheneregndriria

(1). 5 [0%§%L£§9%%%B§I%keR%%ructural unit repeating “k" times in the

general formula (1), and means a phenylene structure having
one hydroxyl group and having substituent group(s) other
30 than the hydroxyl group or no substituent group. Further,
the polyvalent hydroxyphenylene structure constitutes the

polyvalent hydroxyphenylene structural unit repeating “m”



1 4(R3) CI1C(3) 1111 R6 RTR6 R7 where each of R6 and R7 is

i ndependently a hydrogen atom or a hydrocarbon group having a carbon
nunber of 1 to 9. A total carbon nunbet4of R6 and R7 is in the range
of 0 10 to 9. R3, R4 and d follow the descriptions of the general
formula (1). [0051][ Formula 5] OH (R [0052][Formul a 6]

where R2, "b" and "c" follow the descriptions of the general formula

(1). 5 [0Q33kkn {X" thacl 41 ERembhRhenyl engngonpaound §epiRSBALRL
by the general fornula (2) used for producing the polynmer conponent,
exanpl es strukéulal dgenirst dma ried ubleun hyaoekrié aronpsaasdl dwivideg no

atom a browne atam ga,lodiae atomand he ike, Bxanples of the

al koxy group having t carbon nu de a met hoxy
group, an ethoxy group, a propoxy group, a n-butoxy group an

i sobut oxy group, a t-butoxy grou a n-pent ox rqup, - et hyl

but oxy? gt oup, - SSEFRERIPEBUL BRY GEBHCUASt SHEHERI TG GH5. HATreaiFd
group, a %m”EHEﬂré&%&&&%ﬁﬁ%@upbi?h%n?&bﬁb'lﬁ%&&ﬁy &ongEQUAted the
3- et hyl gﬁhtoxy group, a 4-methyl pentoxy group, 2, 2-dinethyl butoxy

group, 2, ®igheavAenehutEsGuRrastipiaizlifg di aerugtubal oxingtougereating
3, 3-di net hyl _buyt,oxy: arou » G Al et oxy, gr ) .
4, 4- di net hy erb&t ox)%m%rsouq% %%-é%?%$b§¥%§§%r )(%E),’ gd{?- éLt%h)‘/al kbou dlolxI1
group andgtrbep | kerhi2® [ 0@bdjdsx anplhes of 'e@ikRA(cadtky| idehegryau@rylene
i ncluded in the biphenyl ene conpound yfepresented b he. gener.al
formit ( SFReE Iy BHOdcH e BT poF DRepouatd i ThiuraHEEyene
met hyl i depe rgi@uRalan ethyldglene gi@biPherd a propyl icgene gniHbvallent

n-butyl i dene group, a_isobutylidene group, a t-butylidene group, a
n- pent yl i #&Re nydepe nefhyrchbutgli dedelfyr odpd a BLfet MAlyvalent

butyl i dene. grouRphdni1erd structural unit together.

15 In this regard, in the case where the monovalent
hydroxyphenylene gtructural unit and the polyvalent
hydroxyphenylene structural unit are positioned at an end
of a molecule of the polymer component, one of the two

bonding groups thereof is terminated with a hydrogen atom.

20
[0032] Examples of a polymer having a structure in
which the monovalent hydroxyphenylene structural unit and
the biphenylene group-containing structural unit
alternately exist include a phencol aralkyl-type polymer
25 including biphenylene group. The resin composition

containing such a phenol aralkyl-type polymer can exhibit
excellent flame  resistance, low hygroscopicity and
soldering resistance. These properties are considered to
be obtained due to the effect of the substituted or non-
30 substituted biphenylene group included in the biphenylene

group-containing structural unit.



pentyl i dene group, a n-hexylidene group, a 1-nethyl pentylidene
group, a 2-nmethyl pentylidene group, a 3-nethyl pentylidene group, a
4-net hyl pentylidene group, a 2,2- dinmkPhyl butylidene group, a
2,3-di methyl butylidene group, 5 a 2,4-dinmethyl butylidene group, a
3, 3-di nethyl butylidene group, a 3,4-dinmethyl butylidene group, a

4, 4-di net hyl butylidene group, a 2-ethyl butylidene group, a 1-ethyl
butyl i denqo@npayp, a aysiohexylidenes apdehBe eken 10 s6R0RIMRR agent
bi phenyl ene conpound used for producing the polymer conponent i's not
linmited tdPa specikbec worpound, tie | BHESEELI t invenbppasentle Meler

Pt ude, BOLSRS ot 17 MY T g3 TBr o LA By L RO YA P

15 bi sbr omumeichylralii phemyilt 4, 4h- bi sidaditnemet hytobi phéeyl , monovalent

4, 4" - bi shydr.oxynet hyl hi phenyl , 4, 4' - bi smet hoxynet hyl

o pherg | SrarokTeh e s tur 2y SR e b above mentioned
bi phenyl , $ndnc, Sarbekyameypyl- rmed SRERMREBHEY | biphenylene group.
bi phenyl , ,3',5,5j-tet$ane%ﬁylsgﬁ ' -bisiodinene?%yl %0 Y FEOIP
bi phenyl , Fhg'  SxElsienganmefhy 1 SUA - B shyp@hyxgsetlyy| hydroxyphenylene
bi phenyl , ~te t -4, 4 - -ﬁﬂﬁ X t i |+ a

like. Fur%ﬁg%FQE%glofE%ﬁgﬁ1ﬁ%%e%e%ﬁsgi a gﬁg,$g$ ?é% géyﬁgﬁ%y%fQﬁﬁéﬁf
may be usédghercoirhi nate omeldsAmngotpementthe 4,2 - Bi sereshdkynethylis

bi phenyl is preferable fromthe viewagint that ..t. can . be synthesized
2t "o Th1 aPROSTP Fontt aMBE RN ER Sy e S A Ty U Rt Seice
easi |y di ghid | edravay rand shandfed.cHeur thein t Rtk it s chlaidnmeiiyd
bi phenyl is also preferable fromthe 30 viewpoint that a hydrogen .
hal i de” whi*ERPREATH5e FEE% ebfl bRieCt 02BXPILEREOTIC £ B RANCTENBIfTL Y
moi sture canpbeusedas AnRHG Catalivst. 30 [0056] The nonoval ent
phenol conpound used for producing the polyner conponent is not
limted to a specific conpound, as long as it is represented by the 5
gener f or mul applLe qf t val enql_.col :

i ncl ude, but a?%£%% e??n??%d“%&,cgﬁé%%ﬁ? % gg%§§ﬁ1r%@%%%%%ﬁ%ggicurlng
m cr esol , apeenyl| (Zphamites el bhybopkddlk, to pupytegphedetectsopuehylas a

phenol , t-hutyl phenol, xylenal, neth propyl phenol , methyl putyl

e B R g ER G LS g P ol SR B
2, 3, 5-tri mekhyte PHENQompd 3 t8-dil | 8Bt Ry @bena}ewdﬁbbeibhkw Fur thera
one of them nmay be used alone, or two or nore of them nmay be used in
conbi nat i R iINSANEARCLREATSt HeO PRERD| HHRFeNe o&¥dsolsar eto 1mprove
pr ef bl | S D 8P er. e f L ewpoirht: t h

it hggﬁhigﬁ#ﬁgh%ﬁgiﬁ&@g%ﬁgfﬁgpeggx§ﬁge§%%fﬁr#t e§%§%%%§iiog%gfiﬁi
pol yner cadnpedgntto dee befcaises digirenal deorgidundst maedse- Uisetedlmnigits

or two or _nore of the 0 may_ he. used.|n caonbi nation. [0057] Ex | es
of the polfudrentbRENoP Yoot Hetit for B R P he RBr o o
conponent thecl udeexbdteae NObf the monovalent  hydroxyphenylene
| i mtedto, resorcinol, catechol, hydroqui none, 25 chl orogl uci nol

pyrogal | oBETRCEURE, ATfb el | BP L YKL ERE PVQéPXEEPFﬁgﬁﬁnénéﬁﬂ”%@%ﬁ%ﬁﬁy
be usgd algRe ndPredWi Obs MRHE %Bﬂ&%@?'ﬁ%hﬁ&héﬁ@@ LAaCoRbLNAHONresin
Among them the resorcinol and’thé hydroqui none are preferable from

t he vi ewpeionposhigtiorhe reBi n ssdmduisi t | grodan hewehheégh 3@ T easdt i viald
and the resqgrcinol is r.e preferabl e fromi.he vi.ewpoint that the

pol yrmer c%%ﬁng%é:%%ugéan %}e)rlsn tcﬁ’en%lzeu uasrt maonl]r&ellnac‘[ itvhevj\gecf%w t enper at ur e.
31 [0058] Exanpl es of the acid catal yst used for producing the polyner

conponent include, but are not limted to, formc_acid, oxalic acid,
p-tolueneéappéﬁic As described above, the polymer component of

30 the phenol zresin-based curing agent (A) includes the
monovalent hydroxyphenylene structural unit, the polyvalent

hydroxyphenylene structural unit and the biphenylene group-



5 acid, trifluoronethanesul fonic acid, hydrochloric acid, sulfuric
acid, phosphoric acid, acetic acid, Lewis acid and the |ike. Further,
in the case where each of "X' and "Y' lfcluded in the bi phenyl ene
conmpound represented by the general forrmula (2) is the hal ogen atom
since a hydrogen 10 halide generated during reaction serves as an
acid catalyst, the reaction can be pronptly started with adding a
smal | anouph-gf (MRLers 3l AR-ACth Gat Gbysti b gt PReLEBEERARSY St
15 [0059] A net hod o6f synthesi zing the pol yner conponent of the phenol
resi n- basadkesri njt ag@ass(IM)ls s hot pzoanaudcally | i witedn For resin
exanpl e, t . r ent : ynt j r ti 1 I
of The moRSURERHE Ed ROy Gl AT o iats e e b Agrre
of the 20rkiepkeaykene eenpotss stwhde 01high Ot8@bpavhsust theraged 1ife
catal yst with each other at a tenperature of 8Q_to 170C for 1 to 20
hour s,> whf€ GPEEARMGHSRg éaﬁ’éﬁérté(t gt §&s &G SRGES JEnnRe -
reaction systemby nitrogen flow, and then by distilling away

resi dual unreacted nononers (e.g., 25 a benzyl conpound, a

di hydr oxyd@pRthal ene Td@mponhenolr eatefdn-bgsproductising. g.agent  (A)

0/ st i Lt PO Gt Aaa Yo &L AAR <1 V1T at | BAHEthoa. S3B0LORRST W ih

regard torspxesgntatd by ahet berneordy doentilpharidl widipokidlarhd hen” =1

pol yval ent phenol ¢ ound, the mixing ratio of the oval ent phenal
Porotihd PEl $3% ORI THES ahbe bf FOBLPECRECPY, T General
preferabl yo-putibe mangeif 20+ 88andhlz2and Weﬂsﬂﬂ?esﬁbﬁf ar Hahdin
the range of 25 to 75 nolt with respect to 100 nolt of a total anount
of the noA6FaleRRSERenelrEbEpAARNand®heds pol Wrdlidi#t pHERsI it is
conpound. : | f ] X1 i : Y% I
conpound Pgsféﬁéﬁ fﬁggﬁ¥%%§%8%v%é%%%e?E?Fﬁg%gggﬁug%%E%eQ%%%%i%g.duCt
resi n conpediibiits kad féxdemhite aridasts s e3i Soapdeieawd ati gin B0.r vent or
tenperature storage.life and sufficient toughness.at a_nol di R
Rpelion € iyt Lo 12 bl R e T R e R i o TR
t he ot her Thatéfork,t ke XnNghealda@eofwHete non@tajsenic phénarsgenpaitd
is higher than the lower linmt value, increase of a raw material cost
is 15 pre®ént®® d° tHESObt ditfedTFELRN UM tHIh RdS%extl| &irilit
f 1 owabi | i §yhpreokdecond iheshust aRaeaand ifthame resi stance and sufficient
toughness at a nolding tenperature, and thus can exhibit superior
continuous noldability. 20By setting the m xing ratios of the two

ki nds, pf the phﬁu“%&h&?ﬁpeﬂgdﬁsw bl Bykhe abays @&%%si'ttidns nﬁﬂc’%’% bl
to economically obtain a resin conposition for encapsul ation having

f 1 owabi | | ppssiblleerimgexeshit anve efffleae obséeppnessiheawarpsgst afce

hi gh tenperature storage life and.25 continugus no ility.n ood
bar anced SHdar | SHeaTTerebt EhEPEg o e R EE e kO et
nunbers "kheandbotd, #deid akiompearaeh and tdipsspridesepf v@kd in a
controll ed as _follows. The average_val ues "kQ" and 30 "nD" of the

no
nunbers "RINGAE SiHe 1 HIARI kAHEHi PG PATTESNEHCERE AGaral &mch as
phenoj s compaund:and, £ haapakyval entr-henol cxoNMeHod 4384 f Womposition
synt hesi zi ng the pol ymer conponent of the 33 phenol resin-based
curing agémst ¥ Thppebpréatbyvadiasst i by vAgislwi mpakades swckhhes a
synthesis, the ratio of the.average values "kQ" LN .1.he .
nunber s "@aég%ge. O%aﬁr%glg%ﬁgrggléﬁ.égg’ 2 %aégﬁ%%gﬁe %%l%giﬁg%fc
met hod i nedeinedhtt hies Mixi hyzadountl of pdrkdrepheoyhensycanpawead iSystem
i ncreased, _.the m xi ng anmount of the catalyst is _increased or the
reacti on teffErdt Ufeds ReiRffitedndd a7 ShtHe S h@ ne pod §rmer
conpoignt of the 10 phenol resin-based curing agent (A), the sum of
the average val ues "k0" and "nD" of the nunbers "k" and "ni can be
rai sed. Byl0&F®dopri at®Bly cofsngilng tRE1abSRecdd) ustragInetaoeRtt o (A)

containg the at least one polymer component represented by



the catal yst is decreased, the hydrogen halide gas which would be
generated is pronptly discharged outsi the 20 system by the
nitrogen gas streamor the reaction tenperature is |owered, to

t her eby suppress production of a high nol ecul ar wei ght conponent, it
is possible to obtain a phenol resin-based curing agent (A)

contai ning a polynmer conponent having a | ower viscosity. 25 In this
case, thegheocegenemadf tbBermadati onlran hectodihgmecciy chegldwrglent

gas such as a hydrogen halide_or al cohol, which woul d be generated as
a by-prod%@ﬁﬁﬂ%&ﬂﬂ? ] n@eacFFBHCB?IFEe Bitbehny P&fe cbiipoumplyvalent
repr esent a3 1eeRer Al hiviidaa (2wt h gdie neppvalaits fhenale

conpound and/or "the pol yval ent phenol conpound, or by neasuring a
nnlecularPWéM&%?(ﬁOWP?ﬂ%RMCﬁAséhpmé&Nmﬂiﬁﬁpﬁ%ﬁﬁ#@%{tbﬁnth34SﬁﬂQEPh

gel pesnmeat. hr aphy, | o Q063] r,.lj.m of ,a
hydrogil g%ﬁ?%ﬁ%éé?HgFB%%E %ﬁéﬁgkgggsFL%%ds5@%§ﬁ§iﬁ#éﬁ;§ﬁﬁ§%§gﬁ% ﬁgt
limted t@)a Sempeiiad vahuehsbugensrpl eferably 90 )g/ eijtlor “koee, =and

nmore prefergbly 10Q g/e r nore. |If the hydroxyl equivalent. is
L gher Chafl B Foers | PRALYTOR (OTPRECHbt AAil r EBT SEaRiaS: t PEn Wi
exhi bit eyeelshent reemiilruous maldabid-idy ard wealo resi stance. 10

On the other hand, an upper |limt value of the hydroxyl equival ent of
t he phenol resin-based curing agent (A) is preferably 190 g/eq or

| ess, gore prefgrapgly 1 r a r .er.abl.
g/eq or less. 15 |?£tﬁe§ﬁy3?§§§ I%% J%Fe%?mﬁéﬁggggr%?ﬁgﬁag g’d%bé? =
limt val peentie reistialed ace siur ogrpogen i oNA L anaex bebide texodinledntby a

heat resistance, high tenperature storage |ife and n{ i_nuous .
mol dabi | i ??/.eri%*o [%%%‘Eﬁ%{%%pefnaﬁﬁm SREAT W so#%@ﬁ[‘“ﬁg poR S -
t he phenolspeesifichdsed cuhiengragest ¢#) itse nelefiindd edst 0aa sPpeLsdfige

val ue, but is preferabl¥ 110C or Jower, and nore preferably 105C_or
| over . | f PERESESAEES nGlpoF® iRCIBYRT CRIRPOTRE Y FppBRACh nPPtaared, by

the phenolkikgsiifgbased ¢dang 25 agent: Ak Lani Be-REPPPELY NMEddiad g
being heated in the production of the resin conposition, to thereby
obt ai n t héntesisd td@wosrt i baaka Kegh vigdodiramn veeagh O lvherotdmrpdremit
a lower limt, v of, £t s0of t enj i f e .
resin-basgg‘5br?%g£%gégtq%ﬂ%gﬁégaofﬂ#gﬁf?g%g%oqgegggg%ﬁ:Eﬂﬁﬁqﬁit %ﬁ)
i s preferalfl B odehighdr framnd ther evipyef ephbhyl 6@E€Esdm -iagleeY .cufing

th 35 softeni it i i_gher than the | l.i,m t, val th
ot ai ned AEEP (BHposTt B RAPHLY GERES o GO g dhd-S fis Faowe.

exhi big excellent continuous noldability. 5 [0065]A m xi ng anount of
t he phenol resin-based curing agent (A),is preferably in the range of
0.5 to 10 [R834dy nor &prefrer 2BEAln TReLPAAYRCRf CHEETR FRRRY, (And 2

even norecpkeherapl Yceil%tti% r 9REEN QL L $o k0 oF 5g€§§§%défi4&f BSihNG he

amount is within the above range, the obtained 10 resin conposition

can exhi bpe lymeabiddmppnardat (kebkl stepresanted obdetihyrg geewirstlanteiula

?gogéf'?'lhleﬁgéi ﬁ‘gio%gggg{ Foﬂp%é%nég'[’)?%l ajtsl o%r%E%Jé?“]a:ii“%g o ?]FlemBFSSeanore
i nverts onpir@fetaily NLéhecat hesre, and even more preferably 15% or
more with respect to the total of relative intensities of

the peaks derived from the whole phenol resin-based curing

agent (&). If the total of relative intensities of the

peaks derived from the polymer component (A-1) is larger

30 than the lower limit value, the obtained resin composition

has excellent heat resistance and temperature storage life

and sufficient toughness at a molding temperature, and thus



15 curing agent in conbination with the phenol resin-based curing
agent (A) at a level that the effects thereof is not vitiated.
Exanpl es of the curing agent to be conb?ned include, but are not
limted to, a polyaddition-type curing agent, a catalyst-type curing
agent, a condensation-type 20 curing agent and the |ike.

[ 0067] Exanpl es of the pol yaddition-type curing agent include: an

al i phati c cpl yamiing tSdtheas cai ebhylienetld arl@ebilritgt.hyl enet et ram ne
or netaxyl enedi am ne; an aromatic 25 pol yam ne such as

di am nodi phenyl net hane, nphenyl enedi am ne, di am nodi phenyl sul fone;
a pol yam ne conpouge such,.as diseyandi artde, oiuan B 9ani £28¢hd of  the
di hydrazi de; an acid anhydri de such as an alicyclic acid anhydride
(e.g., hepafydespkonpbnenici(@-dnhydnitad nedetiny ItIg0 phemadhyhsdphtissiad

acid hydr i ar a d.C i dy aph [ (e g. j el Lktic acid
anhyd??deguﬁiﬁg%rrea}qeﬁl cf%ﬂ?ésan%&dr%%g}ygénggpﬁen éecjgée ?agg‘rhblgkyl%iué_‘
acid); a tBe pobyapbernsdi eelpatrnd simbedsiviaevabcihypepgdenolddrasia

or a pheno ol ynmer;, a pol ynercaptan conpound such as pol ysul phi de,

t hi oest er t%'@g’felft' o8t Kér ngr#_eirégﬁﬂ}’gﬁgﬁe o d "Uéh PES T S5 dC PiTate

prepol ynen @k a a0 ekad; SndSocyAhed b BR PEgapt-C tlﬁgb?wil%h R¥Rct to
e like

carboxylic acid containing polyester resin; and .

[ 0068] Exafppeesoshlt Bé cafalbysye typersirtiieg afervths melakde dex itvad ifgopn
am n o] n zy L 1TE 10 ' I 4, 6:1risdipethyl
am nglrr%t H;E?llépﬁ"\é%%f? }%%%%qda%%%%%%%%ﬁndz%%%eas g?-%f’rfet Eﬁﬂt i m %g'zso Y
or 2-et hykotrdt byl refadazxel éntansdwissacifd thuc peasc Bl rdomgal exorande
the like. 1 0069] Exanpl es of the condensation-iype curing agent, .
ol ude. BOJHERGL TTTRTSpe (G0 ng’ oA o HEER il BipESpd init
phenol resknuer, aHesSHsiypechperalibasSidin anavs eaxtesilBnsUEd 1dkAng
met hyl ol group-containing urea resin; a nelamne resin such as a

met hyl ol §EE&FIEHFEai ni ng 20 nel anmine resin; and the |ike.

[ 0070]Anmong them the phenol resin-type curing agent is preferable
fromthe viewpoint of having flame resistance, noisture resistance,
an el ectril@4B8pr oper thp, The abhileincy arels P5-saeedgeustiali 1agsnt n (a) gocd
bal anced %%gg‘ir-o he..RRENQL r§§{gﬁg%{9§egurdfﬁ9%gg§gt SSiEbalic Sc
ol i goner and & pol ymer each havi Ag two or mnore phenoli ¢ hydroxy
groups i npoiemenl ecupenther gaf-2)buts prafleeaidlar W ght lawd ,a and more
nol ecul ar struc%#fe t hereof is_not part'cularl%glinited. 3

. 0, 37
resin, a EFELEFRIVor dR%r eSFn bFSE n¥phPhofSFBYOF aktPestie fotal of
pol yfamct renakitxpe phenol t 18si BESudlie agsedkbr idehlarely netdanentyRtole
phenol resin; a nodified phenol resin such as a terpene-nodified
phenol re®PRNEL arafehcPapedt ik 5995 f il8d -pheddi £B8i ntoml of
ar al kyl -t 'n-§H%¥] : r I A H%Qg:
chem cal %%?S%?ﬁ%éjén éﬁﬁégﬁfgﬁgﬁgTﬁngé%%%nﬁgg Q??rf%?%f?%%“ﬁ?ﬁ
napht hol acapkylentesizr Havisngre bhenyteae thenipakrstliodtture lared/ dthe
biphenylegitCQenicalesirucEH{%é. jgisp ggol}go %gﬂ? gTCha%O as
bi sphenol SrHEﬁsﬁﬁe ol EPTENE e i k&S it hert  one~ Bt ﬁ%ﬁ]ﬁafug%
used 24 ongplderting ofedi¥teirafe toedn SBFF beissedtbighasbknati en.mcAingy
them a conpound having a hydroxyl equivalent of 90 to 250 g/eq is
pr ef er abl ESfPSFANE Vi eRPG nEHOF h&AThg SGEBPidur SBRGIIPT 15 JHOFMAYF
the case whaugihe 9ther curing agent is used in combination with the
phenol resin-based Curing agent (A), a mxing ratio of the phenol
resin-based curing agent (A) is preferably 25 mass% or nore, nore
preferably 20 3 % or r nd .ev. I ref.erably_ 45 nmass%.qr
nore with respe%tlg&?)&fhe Sho Ogﬂeé%r ﬂnl§l%e%lﬁ£ f%%e %ix%%%l?at?éo it;hea
val uesaf al iongmairt kichpidmerabave argetdindd ipostidiphdrol merove- B4 sk
resi stance and high te rafure storage life of the resin
conpositiGHF¥ﬂﬁl%%QH£r1 i MHgRos gb@ CegntPnBofeerdifdsnivailyp, but a

total of zrelative intensities of the peaks derived



whol e curing agent is not limted to a specific value, but is
preferably 0.8 mass % or nore, and nDr§ preferably 1.5 30 nass% or
nore with respect to the whole resin c %position. If the lower limt
value of the mxing ratio is within the above range, the resin
conposition can exhibit sufficient 38 flowability. Further, an upper
limt value of the mxing ratio of the whole curing agent is not also
limted t ahaergfeonf i ts valkederbibllyi Qi eber aline , 1Camassibrer presisraasid,
nore preferably 8 mass . % or, less with respect to the whole 5 resin
conpositi%ﬁ? | % h&Wgper? it tTSFPRET of “Phe tAExi e Pt i &F s BFkakive
the above ihaRgeithike r 88 NLKONMPRSI 08e€@Bc@btBidin J@0d SPhdeEi Nthenol
resi stance. [0073] The epoxy resin (B) used for the resin 10 .
conposi t i &FSHELeseshstitatNHn 2geESr dihh- t o Fhetpeesertal neéntiointHase
a functio f [ resi it i - iQKﬁQ V]

t he phgeno:}'n?gg%lr%-%%g;e Ct}rhl%néﬁggent ?&)R}e(ai%ogprrﬁ%g poﬁl%éﬁéc% an epr%)'s!xff/IC
resin (B) (Are@hudes blAreee ndiad | bheedldwer a ldmyist alvhiloe , epoky rmesdim

such as a _bi phenyl.-type epoxy..resin, a.bisphenol-type epoxy resin, a
St bene. EHBBSERS Beth SHUUEET | Gkef)pebpBagh conpegRirke Fldkadt
di hydr oxyantslar.acene-type epoxy resin; a novol ac-type epoxy 20 resin
such as a net hoxynapht hal ene chem cal structure- containing

novol ac-type epoxy resin, a phenol novol ac-type epoxy resin or a

cres nowa| type e p - i fled;ar i
hydrggérbggpgggnalde%?géﬁﬁégfn?%?%% 2%23% fﬁ??% %%?E?nggagf%nﬁﬁ% |%%
a resin systpesiendd (Phrldugtri2s condlensathenpbenad aeeimt-besed curing
hydr ocar bon _and f.qr mal dehyde.w.th .phenal , and. t hen _epoxidizing it:;

pol yT unct FORAT cidxyL T eoth Labtiad K3 A pHoRot et RAnaety e e foxyP el
resin, anocdl kydlamidid i edcénépbeasl ofetdimnedape apoxyedeshrrefram is
t et raki shydr oxyphenyl et hane-type epoxy resin;, an aralkyl- 30 type
epoxy resPReEGERPAY a’ PheRdl Hr2F ky PRy JRPEHoRyefeSPRINaE Yy ar Less

phenyl ene ghen &adpsdt UsbU@ Ot Sephenel aldivle {NPELEPOXYsT 8% Nthe
havi ng a bi phenyl ene chemical structure; a 39 naphthol-type epoxy
resin suckRea¥sa dehjuesxyhapht Hdlenatypde epbryclestasimnbapoiy Fwsing

obtai ned by glyc gyl et her aLLpg . dyeg e of JLRY YA il enei,a e
triazinen-chem cal’ structure-contai'ning €poxy resin such as
tri gl yci dpkeaksocdeamweat ef nom mbhealdojlymgry ot ayponemicy 4AuB at é;s esmaller

bri dged lic hd b - odi fied. ph | .- [
uch a5 & PGy AT SpaHsth chERbOl T1 CEC phERB! by e Shony e R TRATE Gl on

phgnOi(pht Bahei exhypetepoxyeIBsht okizdi nedsbyrheaet i Ngighenamhit:hal eid
an storage life and continuous moldability.

Further, a lower limit wvalue of a ratio of the

polymer component (A-3) contained in the phenol resin-based

25 curing agent (A} is not limited to a specific value, but a
total of relative intensities of the peaks derived
therefrom is preferably 1% or more, and more preferably 2%

or more with resgpect to the total of relative intensities

of the peaks derived £frxrom the whole phenol resin-based

30 curing agent (A). TIf the total of relative intensities of
the peaks derived from the polymer component (A-3) 1is

larger than the lower limit wvalue, the resin composition



10 epichl orohydrin with each other. The crystalline epoxy
resin is preferable fromthe viewpoint_that the resin conposition can
exhi bit excellent flowability, the pol%?unctional epoxy resin is
preferable 15 fromthe viewpoint that the resin conposition can

exhi bit good high tenperature storage life (HTSL) and contam nation
of a nold by the resin conposition can be made small during

conti nuougafPkaihi®itheoed scadertihe pRenciphidealagidn-flywabdadxy .resin
is preferable fromthe viewoint that the resin 20 conposition can
exhibit flame resistance, high tenperature storage life (HTSL) and

sol deri ng [p@gip3t ance ny_” anigycethenthalancedsFROREEhN e £R&S@gent
where an anmount of a filling agent Contained therein is small” ZgThe
epoxy resilA)sumisining arh¢ kplurppe tepmdy pekymner ( €cgponehsspienuing
aral kyl -t Xy resin. having,t h | en ] . Structure, e
phenolg ara %&%:pft%f/}pe S%%gx}:u%gssi %thgaegé:%t@ﬁg%bi%%en;ﬂggﬂétgﬁélm%la %botv%
struct ur exangetshe jphebel pordiiliied s oahtatn a resin composition for
hydr ocar bon-f or mal dehyde-type 30 epoxy resin is preferable fromthe
vi ewpoi nt SRREPSIHELLES n Si ?ﬁ&‘f%&&%i bi g ngesistance,
resi stance; ahae reRAXY ah2%l, N HeRE! WdisnG bR Naphifialeng Lhemrelstorage
structure in its 40 nolecule such as the naphthol -type epoxy resin
or the netlhdgyaaghrcraltdmecsive fcdairbstlifat dife c @oCs Fadgneeso MeemAie
epoxy; sesin is preferable fromthe viewpoint that the resin
conposition can exhibit flanme resistance and high 5 tenperature
storage | i[b@4(HTSL) iIm arhexpbkheht realiartededamering 08FdhEurBher ,an

the epoxy resin (B cont ai n_an, epoxy .resin (pol represente
byt he 1 oFrERrls ctran B P PaS SR nakl i oFhe' FRaRE At
aral kyl -t yparepgphenediche Netiehhgral bhphenyliera hem LRl chbr gl r
Such a pol ynmer includes a nmonoval ent glycidyl ated phenyl ene N

st r uct ur aFoRRPRENEFe aCh G FVaramss TaPes pdlyv afedheyinEiRgpsat'@® of

Phenfh?netﬁkﬂﬁéi§§ﬁléﬂﬁth&@?@%&bﬂgn§QEnEi@%&ué@hﬂgﬂSuﬁ§H§e%ncluded
increase of a density of the epOxy groups in the polyner. Thi s
makes it pbssiEbhe ces itwreabailiordsss | fakiagsdendiitgtof theccd@l of

duct t d : -4 nki 0. ' '
product 1 gae Bt AduESEl Y, 61085 (VIS0 DELEROKLar o KhE, e
i nprove adghdsed rémsnt earht enpetacurnsolyimgr otospoheateuried pheductiss

[0075][Formula 7] . A .4 El +q-1 41 .___where each of

Ri . R0 PES R ATt es Ry SR Ty A F TR B TR
of 14® Spetdeh abrR3sdl sriddepandentlyca pyuenegarboni g Bapedavduie rdy
carbon 5 nunmber of 1 to 10, and each of R4 and R5 is independently a
hydr ogen &96@toriPd MGEEdarbd® G ITFERA fy " Saridi i e Pl e T

10, com c;'r%"ne,ss_ aNgd L e9eheNyHer ﬂt&;9s3di%gaehsb@niﬁ§c9%ar

nunber of 2 to 4, "c" is an integer nunber of 0 to 2, and”10 "d

an i ntegewerigiyer @f Oheopplymer compmtewts,'pregpdctygvely, to bring

| ndependenily, an 1505 YL to 10 and "p"a” s 2 or
25

Thereafter, this molar ratio is multiplied by the

number *“k7 of the monovalent hydroxyphenylene structural

unit and the number “m” of the polyvalent hydroxyphenylene

structural unit included in each polymer component, and

30 then the multiplied “k”s and the multiplied “m”s are added

to each other, respectively. As a result, a sum of the

multiplied “k”s becomes the average value “k0” and a sum of



a nonoval ent gl yci dyl ated phenyl ene structural unit repeating "p"
times and a pol yval ent glycidyl ated phenyl ene 15 structural
unitrepeating, m,tinmescontinuously, aI?érnater or randomy exist,
and a bi phenyl ene group-containing structural unit repeating "p+g-1"
ti mes bonds the nonoval ent gl yci dyl ated phenyl ene structural units

t oget her, the polyvalent 20 glycidylated phenyl ene structural units
to gether @ t herrmipviad@ent gty ci Bytahed phaayl eRersiyeuctiIale Unido”
and the pol yval ent gl yci dyl ated phenyl ene structural unit together.
[0076] I n H1FEP&S&RY S&sin, each of Rl and R2 included 25 in the
general formula (Bl) is independently a hydrogen atom or a

hydr ocar bon group having a carbon nunber of 1 to 5. In the case where
each of Rl and R2 tket hbehydr veaibobagedupnriihat hgegdr bdn mmbler used
thereof is _5.0r less, it .S ssible to suppr mol_dabi | ity ©f the.,
obt ai nged ?‘élsit%esé’rcegr%%si nlvc?%& fch av\ortﬂtcfdgcoc]ﬁ?c uea‘{edfaogeecr%&s%e og{
reactivityft heheof ntimbarkoweki ngof 42h¢ 0GrchSpeldrit CalydroexamEerad
each of Rl and R2 include a nmethyl group, an ethyl group, a propyl,
group, a FEBUGHGlouprlEs AaeHuard gidubhea RRBOISH GPBERPReRts- with
pentyl grouRoaa 21t BYE BYLHa @ Qb 3~IBY hs Byl nanBEPUP ot of
t-pentyl group and the |ike. Afong them the nmethyl group Is

pr ef er abl &het elymakksnt t hydrokbpaehyrlerie sesictwonbowniiten ineluded
exhibjt c ity hydr ophobi ci.t.y i n-an excel | ent balanced. ...,
nanng%é 13%%%?§FFU#EEgF, l%" f%p%%%éﬁtsthéanéﬁ%é¥ﬂ% Fﬁeugub%§itu ht
group Rl keddiuigtied t he Same(berzenelodngyitnd respatdepesdeat Ipedtent

i nteger nunber of_ 0 to 3, and nor referagbly an integer nunber, of 0
to 1o o Srdiredint S he HIMBLI B PRoTOUBEFFAALOg) odF REboridTrig:S
to the sage 1o hereena dipgiuandyux | ndepandantdpian;hntager -gHaherys

of 0 to 2, and nore preferably an integer nunber of 0 to 1. [0079]"b"
represent $8¢Y8e fimbee/ 68, t HOTG \RIRHGER RoGpehorRiidr) 06 LR 8Sarkd
benzene rign and. i LN ngﬁg; I Nt eg nqqgﬁi of -2 ,

nor e prefgrggpy gﬁk?n%gagrqﬁﬁﬁ% r c#é%§§i 3§ﬁa§%eeven eréfp3§?g§a6?§
an i nt eges@Bber i 2he[ 6686] Whetriee BpoxyatEsi of (Bhe R¥dmgeudedluas

nunbor of OF 1410 THRa frog SR St or ek 116k oRE- FY ofbedih Benare

| f the capborrenuwsefe ,0fitR3id SpdOsbléess, ebbnbiipaldsivblodtiad s Upprasisn
flowability of the resin conmpgsition for encapsul ati on which would

occur due “PBPSFLtHOPe 48 169 & LAvaP v iddhsitt ASHemsh ir S5 othaiter i e
R3 i ngd uded i iy thi@ cgenglal f%f@i@n&@,l)hhi@hngbmbla%‘t%@et%t%x%%%cill;ji.&

hydr ocarbon group, as long as it has the Carbon 43 nunber o

10. apga geindd NsoURS Mod@adpdd 34 Yirstrhyn grsisd, leit ahanggdummnner .
propyl group, a n-butyl group, an isobutyl group, a t-

If k0/m0 is smaller than the upper limit wvalue, the
obtained resin composition has excellent heat resistance
25 and high temperature storage life and sufficient toughness
at a molding temperature, and thus can exhibit superior
continuous moldability. On the other hand, if k0/m0 is
larger than the lower limit wvalue, the obtained resin
composition has excellent flame resistance and flowability
30 and sufficient toughness at a molding temperature, and thus

can exhibit superior continucus moldability.



5 butyl group, a n-pentyl group, a 2-nethyl butyl group, a 3- nethyl
butyl group, a t-pentyl group, a n- hﬁe¥ group, a 1- nethyl pentyl
group, a 2-nethyl pentyl group, a 3 iyl pentyl group, a 4-nethyl
pentyl group, a 2,2-dinethyl butyl group, a 2,3-dinmethyl butyl group,
a 2,4-dinethyl butyl 10 group, a 3,3-dinethyl butyl group, a

3, 4-di nethyl butyl group, a 4,4-dinethyl butyl group, a 2-ethyl butyl
group, a koeihyl butyi, gFpep h@;n%ﬁd:%‘@i(ﬂlbﬁé&'pcuﬁ‘lﬁge%eﬂf0‘{‘151 &o
benzyl group, a nethyl benzyP group, an ethyl benzyl group, _
napht hyl @reouﬁeéindnt frélel pResept inventipgt e aV@rageprVe@em ke is
nunber of e r odu1 Josthe

and is |nEEp &;Jghq#ﬁ?egggggsnge@(% t% Q gﬁggnggg%gggF%?Q%n
an |ntegethRUMMngaﬁoﬂ 0061tdﬂn[@D8ahﬂnewh@.@mmxy pesiaréB)y eac hiaf

R4 and_R5 included in the genera hydro en ato

a hydrdcarB8iSgrouf Havithgt & car %n ﬁnﬁgpg %§n90 % rﬂ
same or ditber ent fpoereaghlot he. dHe t RercRse o25 mh@reteaczh of Ibere
and R5 is 10 is the hydrocarbon group, if the carbon number t her eof
is 10 or bP&ederpblys pBsstt e B HBuppress- | dvabid-iCty 8Rdt HeveRsimpre

conp05|tlgg &g&a%q?gg uk%glgglﬁgr%% woul d oGgcuyr due to increase of a

melt viscosity t fromlo I'n the case where each of 30 R4
and R5 is the hydrocarbon group, the car bon nunber thereof i n not

o0 0" PR et Bl vt R e S niriade oBREE ngPeg s

an et hyl gredp, aapu@pyltrm oubtaanadbuteyéugr@wmpo@riulsﬁlbueah GHOUhi@a
t-butyl group, .a n-p entg grqup, a 2- 5 nethyl butyI groug

3-net hyl  BHCELLI§RGupRedt t FF&itFRNG oupl il n-SFERAT & 31, © Oiaﬁ%tﬂwfe
pentyl graup, @nd-iRIdWM d&ﬁﬁéﬂlﬁﬁ@wp ?u@tﬁ@%hYpr%BEYEd¥E¥#é ﬁhlue
4-net hyl pentyl group, a 2,2-dinethyl butyl group, a 2,3-dinethyl

butyl grodpl”a ZQS4léF-’§§@-’hy¢hém|tFhegrlﬁjﬁralsm3tdlm4§/l bheylobigrined
gro a i up i yl t u a

ot hL7 b%te;éfllglg[%% A’Spéﬁ % P uriTe E%%%,H%E‘?ycﬁ éléafrg%e?ognd pigh
phenyl graempeaaMszylsgovage alnﬁehyhxbeﬁnﬁﬁummam@ anughhgbsbemzyla

' | dthe lik 008 2] Th
oroup. o JERRLY sEug.and.the |ike 15,L0052LThe epory eSinerion

et her at ed cpheAyiodi=ouwd b ing dyhe ame ghycbdykrenhes, giguphandidiage
gl ycidyl etherated phenyl grqup having the pIuralltﬁ of glycidyl 20
et her grolFdue OO@QFI n-§ h&TGadE@nh BP0t el pdiBPFtestATifcl mé&et hehe

glyciglyl eihenaled pheny! CQ&EHQ19§¥hn%aI§1ee}@@@lﬂéﬂ§' ¢y bl hels Qe
the resin conposition can exhibit excellent 25 flame resistance, |ow

wat er absergt i aocaabidalder PRg regfﬁmheet [ Do8dhrgeshert id el igneee

where the %%%@éat%%‘e“ Irglglfd“ldet%ll;.[ € C'e@éﬁl%l@r%fpdeﬁ%ex“y' calleitflous

having the plrurali'ty glycidylether "groups 'S possi
i ncrease acdeladiiiy tef. t he gl yci dyl et her groups, and thus heighten a
glass transition tenperature (Tg) of a cured 45
25 Further, the sum of the average wvalues *“k0” and “m0”
ig preferably _in the range of 2.0 to 3.5, and more
preferably in the range of 2.2 to 2.7. If the sum of the
average values “k0” and “m0” is larger than the lower limit
value, the obtained resin composition can exhibit excellent
30 heat resistance, continuous moldability and high
temperature storage life. On the other hand, if the sum of

the average values “k0” and "m0” is smaller than the upper



product of the resin conposition. Here, in the case where a density
of the glycidyl ether groups included in_the epoxy resin represented
by the general fornula (Bl) becormes high, a weight loss ratio of the
epoxy resin tends to heighten. 5 However, in a cross-I|inked
product of the phenol resin-based curing agent (A) and the epoxy
resin represented by the general formula (Bl), a nethylene group
portion bandiitg +A2udi pheny| ceharheal sésuet WompaiRd ttike: 10aA0NoMal et
or dival ent phenol structure together is considered to be protected
due to a §KEEdISESpifd WEKilidds thereof, to thereby be relatively
difficult to be thermally deconposed. By the fact, the weight |oss
rati o of the epoxy resin is considered to hardly increase despite 15
hei ght eni ri§ 0&i3d gIas§ltrahsstiDﬁgaedpeﬁauuraﬂ@mg%ﬁnfvB&eeeuréhO" and
product. [0085]1n the epo reS| average_va

nunmbers " %of t Fe™ nnﬁ@val ?%ldgyatéﬂlph§h§%gwstgﬁ sf?h%?ﬁh%ﬁlon
units i ncbuﬁleddemta@e QH@XM_’dl%ﬁilﬁﬁe [ an@eetse_rceblayaubt ke r ange @il nd®
2.0, nore preferably in the range of 0.5 to 8, and even nore

pr ef er abl FOMROPREtEa kRSSO t JFQTM$faPﬁéY§9§réU% Yaf uBasg0'ratslo
arger {hanctRe bR, | o065 LLAT beVai@irdie BRIA NG EERMR or c-1ww
conposi tion can 25 exhibit excellent flane resistance an

fl owabi | i t/gasOremeatot her hand, if the average value "p0" is smaller
t han {?e upper limt val ue, the obt ai ned resin conposition can

exhi brt excellent heat resistance and flowability. 30[0086]In the
epoxy resin, anreyeesgrplal uén’'glie cfaddewndnbethe” Gi-N0fR ti@isurement
pol yval ent, gl yci dyl at ed pheny| ene structural units inc]uded in the
pol ymers i§ b%@lder JBI3P i %r%%l%eof'aﬂgélaﬁaé fegdvedp Ixpgy @ hydrogen
pref erabl ytioh tltte ar @«l?%o%log@c;@ Zrih aargctg%en d&rﬁfew &R bl

the range of O. I'f the average value is larger than he
above Iow@ﬁomﬁnlﬂnvaﬁﬂe arpeabbrai ALEIF esitn t@hy63|wfcn1kﬁﬁmQVb and

excel{ent Ee% 2 gsiistange and syffjGient. hag |§§§i ﬁg@_g%%dlﬁé s

tenperature t hus can exhibit superior

hand, if Ek[eaaumgen@u@engq(tha s:aebrm:l logr  HTamdxNte ahod e Aapedmd - I t
value, the ?k ae3| 03| ﬁas excel%ent fla resi stance
and 10 fl il f‘3m8 g¥aff 8?1? ou% N TR Nl dHF

and t hus eamue)chuﬂallt supeit) ormmapémhlat:y [ Q884ht p0/ @' WS I$lent
ratio of "p0" wth respect to g IS preferably in the range of
LS;‘

0/ 100 to Mﬁf@xymﬁéwﬂ@nﬁr Fln WHd gt -of) @m@@qﬁ%@/wght
and eyen ggre pr efetgﬁéﬁ iBnkhe range-Ghp 2@63&119135/ 25. | s HG-1GASE
where "p0/q0" is wt he above range, it Is possible to
economi cauhytdﬂr/a(ﬂc@@%@éﬁhy@ﬂm tﬁqrilwé\llen@ fl bheblwwageolwelmer@
reS|stance LI mst C b nged .
manner. |f the |c%@15??a 3 18y ’E?Jh%ﬁ.%[dh ﬂo&gl%ugp%e%oat % ai]salc%e
t he obtalneﬁnbmmln uﬂnpasutld@ehaebeamﬁéﬂenuShegt eesqgﬁmﬁkysxyuimass
sufficient hardness at a q%_dlng tenperature, and thus can exhibit
superi or ﬁBP&&EFWFFfY'§§a[ G88]-Furt her, 11p0+g0" which is a sum of
"p0" znd "q0" is preferably in the range of 2.0 to 3.6, and nore
preferably in the range of 2.2 to 2.7. If the "p0O+g0" is |larger than
t he above | owerAligrnayiveady. tﬁéeo@%ﬁﬁﬂﬁﬁrﬁﬁﬁ¢ﬁ%0“b@hpe§dtﬂ@W"céﬂSO
exhibit e | 1.ent si,sta dabi e hgﬂg;
if the ' é%%blﬁ?sogﬁaﬁpe% angﬁh (%ﬂﬁguppe%E?X%% P é%%%ég
obt ai ned tés nredftioaposntenaitan EadndntoﬁsupBE|qpoi?me@bldoonnents

based on the FD-MS analysis as the mass ratio thereof.
30
[0044] In the phenol resin-based curing agent (A4),

each of R1 and R2 included in the general formula (1} is a



[0089]In this regard, the values "p0" and "g0" can be obtained by an
arithnmetic calculation considering a 5 relative intensity ratio of

t he pol ymer conponents based on FD-Ms #&hal ysis as a nmass ratio
thereof . Further, they al so can be obtai ned based on H NVR or C NWR
measur enent. [0090] For exanple, the epoxy resin represented by the 10
above general fornmula (31) can be obtained as follows. [0091] Nanely,
the epoxynkesblai-epheserted nByithhe sabavecgenerderf ol a  31) 6RN ke
obt ai ned by preparingthe pol yner conponent (phenol resin-based
curing agbst the) )sars: repreésehesenby frhe goove qjdwrar-al Farhubl R1) and
and t hen act] t WA r kNGl | r
component " (F ach Braaren Fobharbes HelhobPsblR BPGHRE s dsn
gl yci dyl ekhett ghaspsch0fpa@BadhManentspecbEi cal by, excesE the carbon
epi chl orohydrin is added to_the polyner conmponent represented by the
abovefﬁengﬁgkeFoP F&cgifﬁ ?ﬁeﬁ@%f r}st%e?ré %Fea&&e&%mﬂﬂ?s to
ot her undeipbhe sexint1eRea 1afcya @l Ked | cBBh2heBY #E8Xhdechidelk i$9dnURor
hydr oxi de or “potassi um hydroxi de, at _a 25 tenperature range of

pr ef er abl pnsersylasocrandiiisite preRrefabPEcey t sMR0GOf ofegrepfe ofof
about 1 tgeégtﬁgEE . E&%Bft?%oﬁquM%Fﬁ%%.Of reaction, a residue
obt ai ned by renoving the excess epichlorchydrin through distillation
30 is dissolved into an organi c solvent such as nethyl isobutyl
ketone . to obtain a solutipn, the solution is f.iltered _and hed with
hat ori8 o r enove bR G 8F o4 R oRaREhBREr Famiostd e Ny G
sol vent i anrespued fgesuphe sol pioeplt ogibes ebya obi-aburghe ARAXY, an
resin. [0093] An additive anount of the epichlorohydrin_is 5 set to

pr ef er abl $58R8GY 12 TPUS Bl TRyl aHdCRBr e r B BRARBYY &SP 2 #0 210
mol ti mes w r t ydgoxyl I-yal of pol -
conponent m%&?%hggﬁgg% a%ﬁ?’veéan%uﬂfﬂg%dt rﬁmé’ilkaﬁikg%fal a%rp(%ﬁt e1
is set togprepberaldl yhebddked. 8 Iro the aasle mheste @sdhhmie Rir éfrgl &3 yis
10 abgut | me i .esp . h o] jval.ent
of t%pofq?%e}n%c%i 1(,@%?‘%[088% %s&%ﬁﬁ&@éﬂ&#%ﬁ uég%né\ﬂé’: al%?mﬂ’graaél%
limt val cenofexdnileipoxyuesgbi Vatentndf Myhercgiombyl aigst ninepnesentedd dént
the 15 abgvi gﬁn ral formula (Bl) are preferably defined based on a

t heor eti c&F-FaGE T4FCGIat ed assunming that all the hydroxyl groups of
t he pol yner conponent are changed to the glycidyl ether groups.
However, in the case where a part of the_ hydroxyl groups is not

changed to the Gryeheyt érheFSRUSEEBLP, thReSemParuSE e BRSO BE
85% oiothgrton or ehi caloaldte. Jdi sche begausereyernbn YRR 2 GARE, is
the effects of the present Tnvention can be exhibited. Spécifically,
t he | ower indeipendaingd vof amhelapegpr2onegbival et of the poxand egigre
represent ed t ahov ral r ol i.s set .t fer Y
150 g7 eq B meFE LA e e e SIET Tho Bk Sr et e LAY s
upper |i mhumt@hueodf tHee epbxyiequhval erduef rR2hebepdkygr @xi Nnthe same
represented by the above neral, fornmul a 1) is set to a 30

b1 of o abl P35 Ga it 908, Lhor BUGRErEERY D UReREeF PESESTagS O
even 3or e +pr ef enabl 1240 He8erobihessh: iflger numddt 8t to N tihe
lower Iimt value and thé upper limt value within the above ranges,
the nunber of cross-linked points produced by reacting the epoxy
groups Wwt hydr axyl é%g% ' i LS i.t hi=n @ _pr, e
range. 5 @iotér% auses the %?r ec esﬂ%% aﬂ% %‘rglgls%%t B:fn\;glr?t ih r‘f&{)o t%ar%ﬁci/up
I ncreasi ngpotkie ngeitght thessamat benofericheriappxyandsiis desigipiedently an
Brez)gnzf _m r:}. tteg%rgln%?n etrr % I2t It%n 4t,e oerreatpurreefe(r-[;lq;l; faI;[ hientceugly’eejg number

30 of 2 to 3, and even more preferably an integer number of 2.

[0046] In the phenol resin-based curing agent (&), R3



10[ 0095] Further, it is preferred that the resin conposition for
encapsul ati on does not contain ionic ig’guriti es such as a Na ion and
a O ion as far as possible fromthe viewpoi nts of inproving noisture
proof reliability thereof. 15 [0096] An anpbunt of the epoxy resin (B)
contained in the resin conposition for encapsulation is preferably 2
mass% O nore, and nore preferably 4 mass%or nore with respect to a
total massnefludeel r esi n denpesituaufeoor 2pmereapsd ation.tHd tdwneral
lower limt value js within the above range, the obtained resin
composi {1 PR hall Shi 8 RO T 1S LR or RO ROt
t he epoxy gresi nteB)1€ontiaineshy Nbb & HL SEAMEORROSHL # BEr-d O from each
encapsul ation is preferably 15 mass% or |ess, and nore 25 preferably
13 mass% &chegss wifh thespesben nHebest 8 Missisf 1heo¥ edpas, it is
conposi t i gasfsq%l%m@cp_sgh L85 ' ABMARSS d2 Mhhe vl d AL 1L 10
above range, the obtained resin conposition can have Sati sta ory

sol deri ng fleesi st@nreul B on t Whschegarnd,d | dcesr pdekerredithatatbeocf a

phenol resin-based curing ent _( and t he .epoxy si,n (B). are m xed
Wi th each“ﬁ?ﬁervjs%ccﬁfaqy(ﬁg‘?ﬁ?ﬁ) %2: i "feflé'% ‘50 ﬁgqﬂr?‘\‘fépgﬁge J'rnatébe
of the number GERkrafi thergpOXYy ¢rpupss ofncal | 1LRE teBOXYor esi Npdd ik ¢
respect to the nunber (OH) of the phenolic hydroxyl groups of all the
phenol r eSYRMPASEPBULGLRYPagerft sLOT% d5 itthddsaride ofarh® tyimbex: qf 1
the 5 gquicyahgnce ratio is within the above range, the obtained resin
conposition can exhibit sufficient curability during nolding thereof.
[0097][I norganic filler (C] 10 As an inorganic filler (C used
for the resin gonpositio r .encapsul at i ccording to the present
i nvention, an iﬁ}ﬁ%;gﬁg ?cogi %?e%n\ﬁéflﬁekﬁlom%l%ﬁi F& PFes &t %r}@fjd Tt e
used. Exaeplmsomfl t §eolpor gan-oityl egréGd, 1an noddaisleeFusgdospl i @a,t-
spherical silica, crystal silica, alumna, silicon nitride, alum num
nitride aRdtiHe FHRE: Bt TOHeHeFIR NG F Y IRy L IR he 3-
i nor gafi ¢ melehohAr Hiely 1l Sridiud, ey ranasQh Gk 0 2150 pmfr Q_fzﬂédt?, a1-
vi ewpoints of ‘maintaining filling efficiency of the resin 20

conposi t i 8§ thatlo RerEW! t gretPa ol d-mEODY3] Rarvwer Feip. val e tofthinl

anount of i+n ic_figll ) i .0t r£si it
for encap %P‘gt‘)ilo%rri%g@ re e4r g%lrt#ﬁo p(r%q{s%}'}) %ﬁ’e?%’r% dzlgneééragie)r%a‘%#)&p
78 mass% grompy,e, aari vidmeantunel pbeftgiabyyodd, ness2 o dimeehwilt outyl
respect to_the total ss. of _.the resin conposition, |f _the |ower
linmt val 389% w %‘hi3rrr5taﬁ§1“éeo%@£ir§}@é’, i?%&%o@siBré“%m%b}iﬁﬁuwl
i ncr easi ngrefupa @DiQMumm@npudmlargzm{]p and J1-oweiingedyhagengss a

of the obtained _30 resin conposition_which_ would occur w th being
cured. ThilsSrERds Ut o F B td BHEAPRSHY ¢ uPERUBr odudherdr gBfoup, a
havi ng go d cki i AR ery,, | i SRR

there is g)%é%%:li ?{ﬁogl%?egr rI}f%t1LJ;11’£t%§lrn\'\ggl di ng c(i:Je:]#HeL{cﬁ's aol% é(t‘:hﬂeﬁr Z%l n gé}up’
conposi ti eénnapdtdedegatcag duel ttdiec|logg-.ng thereof at a nold gate
during continuous nol ding thereof. 50n the other hand, an upper |imt
val ue of the ampunt of the inorganic filler (C) contained in the

resi egonposi t i partherencdpsukatreannics phef enabler ¥F ress % Wsd BSSent

nore preferably 91 ss %or less, and even nore preferably 90 nmass%
or |ess wWIERYFespect AP 4IE t otdl HBEs FB8TGf PREZFES n Wdi¥osidihn.1s

If the uppelddefidentakue ains winttl@%,@ﬁ heuabaye bangg, the pbtained more
resin conposition can"have good flowability and excell ent
nol dabi | | Pyeferably an integer number of 0 to 1.

30 [0047] In the phenol resin-based curing agent (&),
each of R4 and R5 included in the general formula (1) is a

hydrogen atom or a hydrocarbon group having a carbon number



[0099]In this regard, in the case where an inorganic 15 fire
retardant described bel ow such as a netal hydroxide (e.g., alum num
hydr oxi de, magnesi um hydr oxi de), zinc Porate, zinc nol ybdat e or
antinonous oxide is used, it is preferred that a total anopunt of the
inorganic fire retardant and the above inorganic filler is set within
the 20 above range. [0100][ O her conponents] The resin conposition
for encapsil ati @8 accorghdgniaq 2A5et RBepresont ok NEIMicHeTAY fe6Rt data
curing accelerator (D). As the curing accelerator (D), a well known
curing acléPéfat ol fcdhHERAP Ry a5 ¢k anf aBtepBflaRe ifel0 oT

reacti on gbsthe 1900y SboUPLRL EBE LPRILILSE Tkt pd tBe Bhendldedn

hydroxyl group of the phenol resin-based curing 30 agent (A).

(D inclugempasphasphoros swmpantalhg Wormburduddchoasuan drgarkic
phosphi ”ein%réggéa'o%“bftr'né#e%%@é%%% niym conpornd, - 2 phosphobetal ne
conpound, “@n-adduct of " a phosphine corpound and &a qui noné coﬁpoun or
an adduct ofif Fd SaploRehi ecbodedund aldt agshéant corpaudnd; (DF &s not

nitrogen atom cantai ni ng compound such as 1, 8-di azabicyclo [5,4,0
undecene-i}mﬁéﬁ%yFQﬁ%nébﬁﬂfggﬁ:hy °%ﬁ$k9%y$r?HPda%6li@nﬁn%ﬁglﬁh s
t he phosphgeus atem ¢oRbaknkbEg 1cerpqwnd 10 is preferable fromthe
vi ewpoints of inparting high curability to the resin conposition. The

phosphobet ai ne conpound or the adduct of the phosphi ne conmpound and

t he | none co i r ef er ghl r ; i oi f
inpa?y?ng goodW%%%@%%%%gg?eg?gﬁaégeﬁgngnﬁlg&%&?ﬁ%¥9%p%'?ﬁ%%?g eS¢
conposi ti en, antdyflhegphopphoauspatont comtaim nga comimrmndl. suptowgs, t e
tetra-substihu%eq phos honiuq%ﬁgﬂf und_or _the adduct OE tQ%%Phosghine
conmpound &RGCEAELsi TR coftpound* % nBF 8Br efer 3pPERFYom% ' 2-
Vi ewpoi nt sedhyTakbitgy Corfraigiat ko ohe eh Dl budy It hgrbesi, N &ompesrtyan
slight 20 during continuous nolding thereof. [0102] Exanpl es of the
organi ¢ pHESPRI'né BhiefYdaf BEPuséd Li-Meithe lpPeSdntl IRt i én 3-MEtdye:

a priqaryphesphifgy§iichsas eiditlyy 1Phospbine sbupheny! 4 PResANL Ngerft1
secondary 25 phosphi ne such as di'nmet'hyl phosSphine or di phenyl
phosphi negrang.a & e .iZadinstidsphi hetylcrozsup ri set hyd - phosphihe butyl

triethyl hi ng, tr,l I osphi 0 i phenyl, ph i
[ 0103] Bxalprol or 1 e e ite: PGP S Birobhon (it CorBUuRaY bl Yd
can be usgdoup,t he P asenmetiwdnt batyiincitmer a eonppandimephesentady 1
by the follow n eneral forpula (6 53 and the like 0104] [ For mul a
8{ [ 8 RgrpﬁpJgﬁglgRﬁghyl 5€thl( group, a l—ethyf kmky%. éLoup, a
20 cyclohexyl group, a phenyl group, a benzyl group, a methyl
benzyl group, an ethyl benzyl group, a naphthyl group and
the like.

[0048] For example, the polymer component (phenol
25 resin-based curing agent (A)) represented by the general
formula (1) can be obtained by reacting a biphenylene
compound represented by the following general formula (2)
and/or general formula (3) with a monovalent phenol
compound represgsented by the following general formula (4)
30 and &a polyvalent phenol compound represented by the

following general forxrmula (5) under the acid catalyst.



[ Al -[ Al- 1} (6) where "P" is a phosphorus atom each of
R8, R9, R10 and R11 is an aromatic grog or an alkyl group, "A" is an
10 anion of an aronmatic organic acid having an aromatic ring to which
at | east one functional group selected froma hydroxyl group, a
carboxyl group and a thiol group is bonded, "AM' is an aronatic
organi c acid having an aromatic ring to which at |east one functional
group sel donad1f r om a Fnhiyidh eyl group, a carboxyl group and a thiol
group i s bonded, each of "x" and "y" is an integer nunber of 1 to 3,
"z" is an integer nunber of 0 to 3, and "x" is equal to "y".

[ 0105] For exanple, the conpound represented by the 20 general formula
(6) can be obtained as follo%? but @hé tth of obtaining such a
conmpound is not parti cul @ tatra-substitut ed
phosphoni um hal i de, an arOHBUIC ﬁnd a base are uniformy
m xed with an organic sol venf®to genérae an R3romatic organic acid 25
anion in a solution system Next, water is added to the solution
systemto thereby obtain the precipitated conmpound represented by the
general fornul axfépe “x" is a hpdibeyTooReuRd rLoieseddabymt B8 an
general formula 30(6), IS pre?errgﬁ t%E? ggch of RI, R2, R3 and R4
bonded t o 3L@>Hh G G’sa"ﬁ’tftﬁnar SCRAPPRGIIGPBUPE TAHO s aRsherfdl: T4
conpound i g i é%%t grQin.i1S, bended,
and "A" |E%§h@a§?g%%%?%gﬁe%§%2no conpogﬁhqjﬂyg{ éﬂbf such a pqenol
compound in the present invention include a nonocyclic phenol
conpound 3%%% ﬁs pheﬁ%l cresol resorcin or catechol; a fused

pol ycycl i oundlsuéﬂ as napht hol , dlhydroxynaphthalene or
anthraqU|noI a bi sphenol conpound such as blsphenol A, bisphenol F
or bisphenol S; a polycycli ‘phenol conpound gkich as phenyl phenol or

bi phenol ; and the Iike. 10 [ 106 R¥es tijhe phosphobet ai ne
conpound which can be used |ﬁ resen éntion include &)
conpound represented by the oII ng ah al %ormul a (7).

15[ 0107] [ For mul a 9] (r) ereg h% an al kyl group

havi ng a carbon nunber of toR§ Y1 is a hy roxyl group, "e" is an
i nteger nunber of 0 to 5 and "f" is an integer nunber of 0 to 3. 25
[ 0108] For exanple, the conpound represented by the general formula
(7) can be obt aVe¥e agafhl IFnsRE NeREI R7 tHe éeﬁﬁeaﬁaeeahm@ IBfH RN

by bringi ng.s aarlﬂf@dé‘aﬁé&?téfé‘lﬁﬁdh%f_’ﬁﬁhhn@a%bﬁhnhﬁ)btelileo 1 to

tertiary phosphine into contact wth a diazoniumsalt, to thereby
substitut @-thé 30tad] cardman nemhgEstal tRGecarpitd@pmm@mntthﬁ a:amsazorﬁ um

grou f the d|a i S thod of__abt ng suc
Conpgﬂﬁd %s S5t ﬁ%ﬁlﬁg% %%r%r@“?YSW th rlptlons 5¥r£héJgener£i
formula (1).

[0051] [Formula 5]

OH

[fll (4)

(R1)a

where R1 and “a” follow the descriptions of the

15 general formula (1).



55 [0109] Exanpl es of the adduct of the phosphine conmpound and the
qui none conpound whi ch can be used in the present invention include a
conpound represented by the 5 follomﬁnﬁageneral formula (8).
[0110][Formula 10] R12_ O I, IRL5 R13 - P-r----- C----- ,, Th
Vv where "P" is a phosphorus atom each of R12, R13 and R14 is
an al kyl group having a carbon nunber of 1 to 12 or 10 an aryl group
havi ng a qapban nunbgroednmbat @112 and is the sanme or different from
each other, each of R15, R16 and Rl7 is a hydrogen atom or a

hydr ocar bon group having a carbon nunber 1 to 12 and is the sane or
different fromeach other, and R15 may be bonded to R16 to forma

cyclic structure. 15 [0111] As thepHDme conmpound used for

produci ng such an adduct of the p hi ne conpound anq t he qui none
conpound, preferable is a phosphi ne~tdRpiund havi ng £’non-
substituted aromatic ring or a substituted aromatic ring 20 with a
substituent group (e.g., an alkyl group, an al koxyl group) such as
tri phenyl phosphine, tris(al kyl phenyl hosphi ne,. tris(al koxyphenyl)
phosphi ne, tri n&pEhyR2 phg‘éﬁhiaﬁlél, “tcr'%/s W| FhehespRrnBtoPRENS L] iﬁi?@.

Exanpl es gk ,khe1S4bstlhent jgroup include a group having a carbon 25
nunber of “1 to 6 such as an al kyl group or an al koxyl group. Fromthe

vi ewpoi nts of ease availability thereof, the triphenyl phosphine is

pr ef erabl [0112] Fur,ther, as. the quinone cqonmpgund -used for
produé?ngﬁpﬁggidduct%%¥ t%e p%%gpﬁgﬁg c%%p&%ﬁ% aﬁ}hﬁﬁy%ﬁﬂﬁumﬁgmpound
conmpound, repekeealkkd 8, ochengequeradtnéormulengzoquisede for droducing

ant hr aqui none conpound. From the 5 vi ewoi nts of i nproving storag
stabilityt6f PRAVRES, FORBRPESI Tt i %ﬁmmgsp-ose&%ﬁq&i%%q %tﬁffbfl@émd@.
[0113] The jagduet-iek themphasphilne iseMpeWrd andAhe rUiReRE GONMBAHte

can be obtained by bringing the organic 10 tertiary phosphine and the
benzoqui néfem ang Ebat ddkewi t Wxéa@gr%’t ey the & ldkehiver cpatsivengr the

di Ssﬂd’ i ”%FQ%BQ o nﬁoﬁ%mq@rh]du%geé‘ hXi et Qe{%%&gg%‘i%u%t,h%rn ethoxy

Exanpl es of "'the solvent 1nc , but are not limt t o, ket ones
havi ng | owrsopubil pryppbey treuaddec i -$udlexys gretorRen drebhvetchgt ostdud,

19 ket oney (PIAUELST SLANE 1§ epRREN BRSSETLEL B Lhiy Sstaly
phosphor ugratupm is a-peehyll ghotpcandreaph of t-pentoxy group, a n-
hexoxy group, a l-methyl pentoxy group, a 2-methyl pentoxy
15 group, a 3-methyl pentoxy group, a 4-methyl pentoxy group,
2,2-dimethyl butoxy group, 2,3-dimethyl butoxy group, 2,4-
dimethyl butoxy group, a 3,3-dimethyl butoxy group, a 3,4-
dimethyl butoxy group, a 4,4-dimethyl butoxy group, a 2-
ethyl butoxy group, a l-ethyl butoxy group and the like.
20
[0054] Examples of “=CRER7 (alkylidene group) *
included in the biphenylene compound represented by the
general formula (3) wused for producing the polymer
component include a methylidene group, an ethylidene group,
25 a propylidene group, a n-butylidene group, a isobutylidene
group, a t-butylidene group, a n-pentylidene group, a 2-
methyl butylidene group, a 3-methyl butylidene group, a t-



20 9.14, 9.15 and 9.16 is a hydrogen atom that is, a conpound
produced by addi ng 1, 4-benzoqui none to %riphenly phosphi ne fromthe
vi ewpoi nts of |owering a thernal el ast 2 nodul us (el astic nodul us at
hi gher tenperature) of the cured product of the resin conposition for
encapsul ation. 25 [0115] Exanpl es of the adduct of the phosphine
conpound and the silane conmpound which can be used in the present

i nvent i on pemttnidelemec onguoonyol, r epr esefiteed  lhydedriwe fglhbopi ngagenemadthyl

}c OE g‘il ?9§ 2 e'nﬁé/gé. (%%(%@_O}#g grg{’r&l —?nejtjf:]y_ 1R]p8entzyjl ic'leane2 1gr-ou{p ,Rlag 3 —sze t-hyS_L
pentylidene group, a 4-methyl pentylidene group, a 2,2-
dimethyl butylidene group, a 2,3-dimethyl butylidene group,

5 a 2,4-dimethyl butylidene group, a 3,3-dimethyl butylidene
group, a 3,4-dimethyl butylidene group, a 4,4-dimethyl
butylidene group, a 2-ethyl butylidene group, a l-ethyl

butylidene group, a cyclohexylidene and the like.

10 [0055] The biphenylene compound used for producing the
polymer component is not limited to a specific compound, as
long as it is represented by the general formula (2) or (3).
Example of the biphenylene compound include, but are not
limited to, 4,4’ -bischloromethyl biphenyl, 4,4’ -

15 bisbromomethyl biphenyl, 4,4’'-bisiodinemethyl biphenyl,

4,4’ -bishydroxymethyl biphenyl, 4,4'-bismethoxymethyl
biphenyl, 3,3’,5,5'-tetramethyl-4,4’ -bischloromethyl
biphenyl, 3,3',5,5'-tetramethyl-4,4’ -bisbromomethyl
biphenyl, 3,3',5,5'-tetramethyl-4,4’ -bisiodinemethyl
20 Dbiphenyl, 3,3’,5,5'-tetramethyl-4,4’ -bishydroxymethyl
biphenyl, 3,37,5,5'-tetramethyl-4, 4’ -bismethoxymethyl

biphenyl and the like. Further, one of them may be used

alone, or two or more of them may be used in combination.

25 Among them, the 4,4’'-bismethoxymethyl biphenyl is
preferable from the viewpoint that it can be synthesized at
a relatively low temperature, and a reaction by-product can
be easily distilled away and handled. Further, the 4,4'-
bischloromethyl biphenyl is also preferable from the
30 wviewpoint that a hydrogen halide which would be generated
due to existence of a small amount of moisture can be used

as an acid catalyst.



[0117] I nt heabovegeneral fornul a(9), "P"isa phosphorus atom"Si"is a
silicon atom and each of R18, R19,R20_and R21lis an organi c group
having an aromatic 5 ring or a heteroc?%lic ring, or an aliphatic
group, and is the sane or different fromeach other."X2" is an
organi c group through which "Y2" and "Y3" are bonded together. "X3"
is an organic group through which "Y4" and "Y5" are bonded together.
10 Each of "Y2" and "Y3" is a group obtained by rel easing

protons from a _proton-donating group and is bonded to the silicon
at om cont di%R8&1i n t hebSame "REPEELERT t oPRERALa cRePRPBIG r Uttt e. for

Each of " ﬁfbd%%ﬁéﬁ“tﬂes %)o]lWxOPQo‘ﬂ'@cﬁ‘jé?ﬁd B r ¢lRASINGIMNLY 0N o
froma proton-donating group and is bonded to the silicon atom

cont ai ned spgctilfd cs apenpoliedul &S t 6ONEr MA éhel B% e rePMESANted Bagh e
"xar d "X3" ist oy, diffe om 20 C ch..of
"y2", aé']Y3'g,e %e;gﬁ. a?(gr‘%%gg igl )t‘ne s%}(r?r%%%iédicf%ert g%t %?%?n‘%%%%@ot heern.OjL
"Z1" 1S arocmpgaiide igicdu@ehaviutg sake arcamatint tadhg-cor pheeiler acydd ol ,
ring, or an aliphatic group. 58 phenyl graqup, t hoxyphenyl group,
a hydr oxy Bn&ERFESgr o, CEEFabht Hyﬁgﬁio@&e%éﬁhya‘?g@¥ aBﬁFﬁ‘?E*gr‘b‘ ,OFﬁpl
benzyl greouRncAa ,Meidbr&5PLPphalott M- HEiQMP, pReflo PUL ¥ 18H6ED, mthyl
n-octyl group, a cyclohexyl group and the’liKe. Anong these groups, 5

an ar omat PEogydup iy a meteyrt t veREYyr oppesgeh asiipFe@ppHenyghenol,

grou t he . I l- gr th oxy group,, the _ .

hydr g%(%phgﬁgﬁksfﬁou%?l%?%el’hyg} onlnagﬁ{% ‘gr gl{t}egﬂgo%'he%ﬁ(e?etorrmaahyl
non- subst ipheted ,arnregtd -¢-gimetihyls giteaicl afhé. the [Qk&9] Funtrvdrer i rone
the general_ fornmula (9), "X2" is the organic group through which "Y2"
bnd V3 it Y obe HeFds R 5P uS B e Shnresh Goy e
t hrough whisehn "“1¥4'coamd na¥S'orar e bonded togeother. Each of "Y2" and 15

"Y3" is the group obtained by releasing protons fromthe
prot on-donating group and is bonded to the silicon atom contained in

the spie nol ecuh@bnbo frgfdm t hecghel ahg gir uckype. Jidn | gtlyes8ach Hie
"Y4" and "Y5" is the group obtained by rel easing protons fromthe

pr ot on- dopatifegaZi egr oapdanthe s phemedd L8 thersi birederabde coneai b
in the sa I | ar__to .faith t C 1 ur.e. G " X2,
and " X3" iq;gelg%éﬁglgrrg h(‘%t d’ltf Th é—ir@'erlf{}L eg‘j'fl"r %aeaghﬁoqwhgél%%atckﬁeao%q%"&m'

"Y3", "Y4'Imanthé Yprodscthensaife e dpbilgment dongroreact, odvher of23:Hese
group represented by -Y2-X2-Y3- or -Y4-X3-Y5- in the general fo | a
0oy s CoRBoRd SUPG e I AT FLPBSsi G HHO Mrofbie [pmieT
pr ot oxlo dORBK- HAS Rl ArPlRbiGRAGon.an organi ¢ acid containing at

| east two carboxyl 30 groups and/or hydroxyl groups is preferable, an
aromatic

[0057] Examples of the polyvalent phenol compound used
for preoducing the polymer component include, but are not
limited to, resorcinol, catechol, hydroquinone,
25 c¢hloroglucinol, pyrogallol, 1,2,4-benzenetriol and the like.
Further, one of them may be used alcne, or two or more of
them may be used in combination. Among them, the
resorcinol and the hydroquinone are preferable from the
viewpoint that the resin composition can have high
30 reactivity, and the resorcinol is more preferable from the
viewpoint that the polymer component can be synthesized at

a relatively low temperature.



conmpound containing at |east two or nore carboxyl groups or hydroxyl
groups each bonded to carbon atons constituting an 59 aromatic ring
is nore preferable, and an aronmatic coﬁ%ound containing an aronmatic
ring and at |east two hydroxyl groups bonded to adjacent carbon atons
constituting an aromatic ring is even nore preferable. 5

Exanmpl es of such an aromatic conpound i ncl ude

cat echol , pyrogal | ol , 1, 2- di hydr oxynapht hal ene, 2, 3-

di hydr oxynapht hal ene, 2, 2' - bi phenol , 1-1' - bi - 2- napht hol, salicylic
acid, 1-hy@P&8y}- 2- naphtiiiesaci 85 3-Hy8r odR1A0 Raphilsitc agfad for

chloranili i anRpi.c j - Q*Qﬁg%ﬁgﬁpz-l gﬁ%,

1,2-cyclo eegg%é:gﬁlglt , %?‘,ez-g’?c} anegrdi ol, "glyceri %ﬁrgénl the I}?Ukte. aKrreDngnOt
them theldatiéelol tot hefdymic diayidy,oxpraphthatend, orp-toluenesulfonic
2, 3-di hydroxynapht hal.ene i s prefer e.. 15 [01207kurther.. "ZI" in the
general f Sﬁgﬁél’a (tgf%ilélogﬁmt?rt e@”‘agooﬁﬁcha\ﬂ[c#an %iﬁ%c[}f]coﬁji%g it
het er ocyclsiug £ffiri@, a@hidan cldspihidie gicadd. dcentietexanpwes oislicha
group include an aliphatic hydrocarbon group such as a 20 nethyl
group, an“8€hyitkgroupf Bt ReBpy gD CoR DUBATYr B afhe%yl Scbup”
or an oct yh greuy a9 a&@%&@heﬁg&@ﬁar OSSR SRS REBY! the
group, a benzyl group, a naprthyl “group or 7a bi phenyl group; a
reacti ve gebstiafludmruploup(zluchsashe dladgapd akepr opyhcegr eugiydrogen

nmer c op |, grou 5 m_nopr.opyl. group or. a vinyl_ group: .and
the ke, nattactsiirate BT Rt ol S As 2L e e
phenyl graup, #Fdwctiapitbyh geoupratpthe btphesdl wgrodupadsipg ebersakdia
fromthe viewpoints of inproving thernmal 30 stability of the adduct
representé&oﬁgttH%fgéﬁﬁFgf PBAMAQA Y F-7H24) M adBliet TG hen
phosphi ne scamaaund and the silane conpound can be obtained as
follows.First, a silane conpound such as phenyl trinethoxysilane and
a proton donator such as 2, 3-di hydroxynapht hal ene are added 5 to a

fl ask, 4 nt ioGh nmet ha 1 Sqp %QQJ .ﬁﬁ% : rej t
sodi uln% rreﬁr?\gﬁéigge- met aﬁg tﬂé%? uPFon i stq‘l r o%ple t%%%e?gﬂmgg)r( cao ooonrﬁnt
(

t enper at upé witthe beplmgnst i r redinthesedf t eyriwen agsot ut i(Ah, Jlsi chot

has been, _in_10 advance,. pr.epared di_ssalvi ng tetra-substituted
phosphont BRETARHE adc it HE TETY apaty I CHTthonFam BRORTRE qporent
met hanol , cas WeoppettHdieiAid bndesaat A9t RERELE! Whe WMdrdbREidiE and

stirred, a crystal is precipitated therefrom The precipitated
crystal i ®HYPLEEF, Red WPPAPREPEE anfl- 98 vERuufh &riBels| Pk nitde

way, jhe addueh,abnkhe-ghgsRhbnakpmpoyad and ot he shbage ompadnd,d sy
obt ai ned. Howevér, the nethod of obtaining such an adduct 1s not
limted tlatatlyst MDA} AcatRi mheat iat of ttiRaPereitvgeacelel 8Pattor ¥ T19°C

is 20 pref Iy 1 ge L i wi.th r tot
whol e Fesisioamisbit] oo TR L, At enarBEng; e SsiRHRER fhd M
accel er at awiEburies outtshide tiies abevetiangsystbr bgsintecaeosiflicon camd
obtain suffici nt‘fura ility. Further, .if_the nixin%_ratio of tpe
Quri ng actEEB &or A )L 1SRG (AIRY 2BSPREUaboVETFARGEY FRETEST (-9
porrpo%ss tian %é:@zg@ﬁ%@@l‘g?b&nﬁ?ocj 4 | owahibirbyynk@hz8hhankthe gsaMa) ,
i nvention, a compoun

reactfg% by—éroducts (e.g., a hydrogen halide, wmethanol)

and the catalyst using a reduced pressure distillation

method or a steam distillation method.

30 [o060] With regard to mixing ratiocs of the monovalent
phencl compound and the polyvalent phenol compound, the

mixing ratio o©f the monovalent phenol compound is



i ncluding an aromatic ring and hydroxyl groups bonding to 30 two or
nore adj acent carbon atons constituting the aromatic ring can be
used. By using such a conpound (E) inc¥ading the aromatic ring and

t he hydroxyl groups bonding to the 61 two or nore adjacent carbon
atons constituting the aromatic ring (hereinafter, referred to as
"conpound (E)"), it is possible to suppress a cross-1linking reaction

of the phepgkchgshf- hasahLUringe agent s( Ao V1 hnbhe, epexy el GBhy
in 5 the resin conposition durihg nelting and kneadi ng thereof, even
in the casse wher @aagehedphidt U o briredht afRtingvedr npyeapeeiferaldy in

havi ng no.lat nt, 'es.c%k_se%’%aﬁoa 7%“%%6‘& %%@he%%%ﬁ%cfcortoa%@d %8%1 ”QFt he
cross-1linki'ng reaction ereof.” 1 This“makes 1t possi fe to
nol d the keskd canpastticdn thdermdievdnl ght shpdenrialg comgbtindn,atd the

thereg¥ ing&ove flowability thereof. Further, this also nmakes it
possi b} e PBL¥VEVERE BREGSY] RETBPUR% ¢l easi ng agent on a package 15

surface during continuous nolding of the resin conposition, or to

suppress accunul ati ng of the rel easing agent on a nold surface, to
t hereby reduce & cteanmiyieycretsp Phethsl AON2YRILIFe Phefpd

(E) exhi bi:t.s f of ' k SCOSI t resdn .
conpositi%% %%?“%%c§%§8|§¥%gﬁ?5?ggtﬁ§g§%§ #%%%gvék¥f%%abﬁ ?t$§#%gfgb
and al so erbiibi tcompoeitfiont bhsi npraadel esdl dbeang ressisstcanee ahd hduigiin
its detail nechanismis,_not knawn. As the 25 _conpound_(E), a

ronoch b i CeRBRSBUHAS eBF BERRT o biF RO oFPORERGErDr niP BEPR855 oty 2
pol ycycl i actcaapgund-émgpeesented bwnidhe fiht owdag f oerbinpi€ ll)swgaitrike
used, and these conpound. may .include constituent group(s% ot her than
t he hydr ofPPCREEHS OBRA Rl aCB2fheHothgpgiand, 1LyfEfe MHAENT

one of R22.and R26 diy andhroMlt 9h0MRe1 | 80&;%811{%&5@s""ﬁ%ﬁe?n%hgﬁoqﬁe
is the hydroxyl group, the other group is a hydrogen atom a hydroxyl

group or aowelstiimeht Bigroup ioickeasehafit e R@dr oxgbeyiadp. cERieh i

123, 1Q2 5 i d 0 h : u r
Subst1T LoRF CarBuS Cot 198 Fhar R P bty buo "t o 5758 Pesy s ot
R27 R28 f1R#2bR33 tiQweerieicaniyngne: of st Te amdd 1R3mes raeshypdroxy and
group. In the.case where one group is.the hydroxyl group, t ot her
roub i 5 BUAEIEEn BEH T S Ao Ry MO SETB MBI aRd G Can
ot her thasxhh®iRydL@eyicgr eept ibaeis0mcl@®i11@R9, 180, 181 and

1B2 is a hydrogen atom a hydroxyl group or a 15 substituent group
ot her than the hydroxyl group. [0126] Concrete exanples of the

monocyglic Conp@yngetting the mixing ratios of the two kinds of the
phenol compounds within the above ranges, it is possible to
economically obtain a resin composition for encapsulation
having flowability, soldering resistance, flame resistance,
heat resistance, high temperature storage 1life and

25 continuous moldability in a good balanced manner

[o061] Here, the average wvalueg “k0” and “m0” of the
numbers *k” and *“m”, the ratic thereof and the sum thereof
are controlled as follows. The average wvalues “k0” and
30 “m0” of the numbers “k” and *m” reflect the mixing ratios
of the monovalent phenol compound and the polyvalent phenol

compound used for synthesizing the polymer component of the



represented by the general fornmula (10) include catechol, pyrogallol,
gallic acid, gallic acid ester and derjvatives 20 thereof. Further,
concrete exanples of the polycyclic corMpound represented by the
general formula (11) include 1,2-dihydroxynaphthal ene,

2, 3-di hydr oxynapht hal ene and 63 derivatives thereof. Anmong them a
compound including an aromatic ring and hydroxyl groups each bondi ng
to two adpaeentl cafdxom-al=sl canstidglt | igehbe anpnmati c THai@ficske, by
preferable fromthe viewoints of easily controlling. 5 flowability
and curab?ﬂﬂpf?&nQJQQQWﬂﬁ%FQﬁNﬁﬁE&?$oh? the synggefpér, tRecHRFdEhPE

i ncl udi ng taephtRalgRe VHi1G shaviorg v wRl-atdd idnie anshddgh vei ghiignm~
stability as a main structure thereof is preferable fromthe

Vi ewpoi nt §agf be0 cpingyentliedy vol atilization of the conpound (E) during
a knegging step.In this case, specifically, the conpound

i ncl udi ngt hepht hal eneri ngsuchas1i, 2-

di hydr oxynapht hahetiee?, 3pdi hydngxynaphhbal ene®hider ithat imdeitrheraaafunt
can be used as the co und (E). 15 Further, one of them may be used
al one, or Ogvvc’i%&r Hﬁ’?‘@% eﬂ?egﬁoﬁéﬁ?“&éfdsse&q%e@(ﬁ%'n PEE I mount
conpound GE) £h0L2TEAEXiiRY iRl fq e rMeuRd iR denguwfarabl ik
in the range of 0.01 fo 1 massik, nore preferably 20 in the range of
0.03 to Ohslﬁfﬁé*r@}leélndl]éveﬁyl?ﬁi?@lmié’fgerégﬁy PALYTRE r @eg@osent. 08Lt ghe
0.5 s' . wi r t h resj npPQsi.t i I e
it BEEP I ERRE e e e e (im0 % U (i A Reae
above rangeluets | Sk@possnbl e'nn®@’ exlii bilte efiimbessof “lsuf fndi ent! ycan be
| owering a_25 viscosjty of the.resin conposition and inproving. .

f L owabi I £910R8r eof LYon*PRECBEARE ShAnd-OTF L HES UgpEr FPATT VRS i
the m xi ngetabide @b thercomound (IR ASewaybi Bathesabave wamgemd-hese
is little fear to cause lowering of curability of the resin

conposi t i 6RCoPUBPEEET t'1Es 28 80 el &F FrdFal kster eof . 64
accorging to the present invention may contain a coupling agent (F)
such as a silane coupling agent in order to inprove adhesiveness

bet ween t H806Bdxy r eFivh YBnarml métehddotganhichi ther mi@ingFemdvert of
i mprovene of . Si i t rature .st. e life o
tho. obt i MBG PALTA HaSBea TR urS Hel s sy e ey A RS SUerte o
nunber " nmheofcdatwElymmbeérss dadreafsddie phéyhaidenigdhy diakyfdegpsenthich
structural units. included in_the polynmer conponents each represented
by the geMEFAE f BPMPETEIFIOR 1651 HEPRERLY IGLTrRbRIed (it FRagdme
(A). dHowewgkireln WS €@se, nihebgehs &dearstfadmf | gpnabichist y 1faddheon
resin conposition and sol dering resistance of an el ectronic conponent
devi ce i ntRAPER3&UFSt &S Il@&l@rﬁ%arréq ShegEPvarainfed@rodiction of p

such a caggnbycdsi-ng ?ntgq Hane, i ¥5ﬁ?jfi tihe couphi k)
it is poss?gpe too tchea Iovva%lzhl Ity 5% t he s% d%?i ng relis]ir%tﬁgdegto%n% he
resi n conpbsinpilon:eEanpiesd ot uriegamaest | dA¢ |iowitaieyidmt aane hoter
limted tq, 20 y-am nopropyl triethoxysi|ane, y-am nopropyl
trinethox??ﬁpgﬁéﬁ%ﬁbegﬁp'oét%ﬁﬁ?ryy§ﬁFﬁﬁﬁﬁabyl trimet hoxysil ane,

N- p( axg noet hyl ) y-am nopropyl nethyl di methoxysilane, N-phenyl

y-am nopropyl triethoxysilane, N phenyl y1anin%£ropyl .
tri met hoxysi| ane? KRPEafiafset iy ProgssgiPRomiopye t FERERSRYsiCREN&e

N-6- (am nefexyhhed af) NeRELRYhqt ki doxysh! age, ‘
N—(3-(trinethoxygil3¥}propyl)- ,glggizene din%tﬁ%n%%?ﬁ%?e%ngaﬁﬁge o

like. [0129FGsmdralwhich heoahiindsi | gereeexbedi b8 exceytenod@6t due to

adhesi vengss. er, Si the ami nosilane is reacted with a

bonded to%gﬁelili%\r%\réglgrﬁ (?fpiqﬁ%leerblé)ne I]tyﬁlieeneepéz ﬁnpgor roq‘plﬁf’eer&eoijoﬁf etsl?%

cont a8 medgenetrld restrUTANP@S) t wdRhattlee monovalent phenol compound
and/or the polyvalent phenol compound, or by measuring a

molecular weight of a product sampled during the reaction



65 relatively |low tenperature, there is a case that the am nosil ane
can not be sufficiently reacted with and bonded to a netal surface.

On the other hand, in the case where a*%ilane coupling agent having a
secondary am ne structure is 5 used as the coupling agent (F), the
resin conposition has the flowability and the sol dering resistance in
a good bal anced manner and at a high level. This is because since the
pol yval eniishydr exyehepyhaee c1onsthithutalgrapily methéded in the

pol ymer conponent of the phenol resin-based curing agent (A) has
acidity, by u5|ng the silane coupling agent having the secondary

am ne stry g Wi t hAh' r DARI el Cbehnﬁ&ﬁ?@x?ﬁe"eﬁl\ﬁfﬁ%’le&llﬁe of
polyvalent hy roxyphen ene structural unit and’the ane
coupling agenphhawﬂngeﬁhe baceddany iag rgesttr Uétiuries acd ddmsitest éd o

exh|b| a_ca effect h.,each athe enerating acid-bas

Chter st | SREPREASodehasn. Py Praae ep Y Bl 1 fre: SR more
reaction pﬁ:etﬁb&a%@.ysub@ng/@qublﬁ ﬁ@r&gentifh&WGW@ytdifme@&ﬁﬂrv)&lwm&s
structure with the epoxy resin and_reaction_of the phenol resin-based

curing agBABhER) WheR tHee epBKPY editlidr e Ve Sy edt P hi PRI R s iy
to cause LBRLBLSFERL oéaﬁpee&ﬁrﬁlé | @uahi hbhy oéoﬁefnteéénnfoqmwﬂftgﬁ
and further enhancenent of 25 adhesiveness or bonding strength wth
respect tenghbemst gesdgithace. Exanpl es of the silane coupling
agent, aving the secondary am ne structure which can be used in the
present 30 invention include, but are not Iimted to, N p(am noethyl)
y-am nopr opyl trcbmrettttm(ysjﬂmte MaP@Gam aoet pbry- 1660itrieihoxyssd ante

N- phenyl nopr o tri met hoxysi | ange,
N-FF)’( am'ynoé’b’%mg}& %‘ﬁﬁa&ﬁﬂtt 9 t/%%yetl?%% N_eéln based curing agent

(am nohexxh)B 241 peprapublii neydoyyslyl ane, teea (dddrephexyshbyl, 180
propyl) -1, 3- benzene di net hanam ne, and the 5li ke. Anmong them a

si | ane coGﬁPth”ég%ﬁ%Sha@PﬁgEﬁ“ﬁhéﬁ9¥egP§@§e§ﬁélﬁ delondaey 8 dess.
stru resgu S h n o] i or
R A g o e i
pr ef er abl ¥afluem the whéwdoiedt s etshat QQManﬁﬂmmtGﬁﬂbﬁﬂhmhlﬁxﬁxaﬁaﬁaﬂu
excel | ent flgmabllltgtand con&pn&pat& n_of a Q; theareflge and
conp05|t|on can neke” smart’ duf g conti %uous nnldé%c1£¥@ t hereof . AS
t he couplb@@t&@ﬁnus(ﬁbldeheldtythe above 15 am nosilanes may be used
al one, two or nore of them may be used in conbination, or the above
am nosil anes may be used in conbination with the other silane
couplig agerts; Examplhesughethe igfitervaihanecodplddrtagen wBigh N
20 be used in conbination with the am nosilane include, but are not

limted t&heepbrepsll étﬁelnaﬂﬁaﬁ@ﬁ [CA¥d nouPeiedds| (Pand.s matc dpmgdiadhte a
and the Iig ng,.t:h g~capa

interface %réﬁg?hqbétﬁgééﬂt S%é%fégiﬁtﬁ E?Baﬁdg?hgoﬁﬁgiggggg%%hgg
filler (Cprefereliy 255r°eactteddv\twr ewinith ttﬁjrstdﬁrennbg usyinge tikee imm

sil ane couplin ent _in onb nati.on with th | so
ohn ennancRern e ke B TRRRL SRSk s | PRefR TR A e rkeny Methg
Vi scoss t Y agknithe( A escAnC BB 0oskbnpalyS deavwri® dod 0 HelipigoVieed ¢ @abil idhe
thereof. 30 67 trinethoxysilane, y-glycidoxypropyl nethyl

di met hoxy SFCEHE L 1e0 Pia- fétﬁ)x%%%ﬁe%w?létﬁm £Fi &eeﬁ@%ys.qb&ﬁenartdle
the |ike. IF%r%p%km‘xangHﬁgf SISI neéﬁﬁyl¢yy§|nclude yur ei depr opy

triethoxysil ane, the”5 |ike. Furthernore, a
| at ent am nosi |l ane coupllng agent protected by reacting the primry
am no portion o th antn ilane wth a ket one ald de y .he
used. Further, é a %s 3 ?ﬂenﬁ%ﬁéapt%si Ahet |ﬁ@FHHé eq oF é%
mer capd opedtledimigraidiony sei atiee ﬁhﬁﬁbmaﬂéeﬁhgbﬁbe@tdﬂwlng agent (A)

dlnethoxy5|lane a silane coupling, agent which exhibits a functiaon
simlar tdSt et fam %Bﬁﬁtﬁﬁﬁ EgeHe  bPWeilfy RIsHSHARY >5°C

or higher, and more preferably 60°C or higher. If the



propyl )tetrasul fide or bis(3-triethoxysylil propyl) 15 disulfide, and
the like.Furthernore, the other silane coupling agent nmay have been,
in advance, subjected to a hydrolysis $Peatnent. In this regard, one
of the other silane coupling agents nay be used alone, or two or nore
of them may be used in conbination. 20 [0131] Anong the ot her sil ane
coupling agents which can be used in conbination with the

am nosi | fa%%’fttelf'ﬁn%p%ir?ﬂ |f§ehE§hQEeft%%%b|&J o Pe 1Y heWPQiAlS Ofthe
havi ng hi gh adhesi'veness with réspect to an organic material such as
25 pol yi noieapred dedion compdsidarn ihersiinf aswwrs dlsulikderg r egidgtthus
provi ded a .rate f.ace, rcapt syl i.s preferable
fromthe \%%gmﬁg#ﬁ?%tofe}ﬁc%&ret%%néx%%n q@ﬁa&gsu%o%aé:ggﬁ%@y to the resin
conposition. 30 [0132]A lower limt value of a mxing ratio of the
coupl i ng ﬁgent (F) such as the silane couEI i ng agent which can t%e;a
used it tHEOPEdi n cofpodtH g f AR Epstfat t8F | PReEelyr eisstdRpsed
0. 01 mass%;0¥ nPrLyed®r eapr ekerald ae 05, Mgstnar /R &hdoeyerJTore
preferably 0.1 mass% or nore with respect to the whole resin

conposi t i @Asskf, tinre opeelferabliyvaludhef rdegei vEng rieei 8 ofssfie and
coupling t S he_sil.an | | pg ,agent. i LtpLn t
above ran%g,%g“l trr{ollzl)se p%]gglf%faéé%% gLBt é_‘lh% S]f)‘—’(l(;lg)oé{ﬂgé)0{3ger4 %%c&i%g%ég%étaﬁe
in the el etier onizclrepngronent deviwdehdit hoid dlowes | pgnget erh@ceobtained
strengt h between the epoxy resin ..and the iporgani¢ filler (. 10
On L ot REF RarkpmRAE FRR VAT GTOTHR H X7 ng RaET & Sr-RaRRce
coupl i ng agentc(BerS¥eN @ ildtartid ane 60Wlddd e HallshdiEhRiahly, 1
mass% or | ess, nore preferably 0.8 nass% or |ess, and even nore
preferably 0.6 mass% or less 15 with respect to the whole resin
Conpos't'Q@Os%ﬁ t he er 1L £nYa'88mg£s£P§oH‘X'%%xf?“é%éﬁpédl tion
coupling agent "(F) such as the silane coupling agent is wthin the
above rangecorting possibke preassitai hngendisol dery ctemkay tési sttame
int eEteI ecrroni ¢ conponent deyi.ce without | overi ng interface 20 4
strengt h GEFREEn 1R EpoRy FEEPATERFCRnd"tH %t gBRTECF 1(19F Y %}"’?Se
Further, ichrtihe Bigenhg (zat iak of e lcalplid nhaghiedds Sdeds ddhaot
silane coupli.ng agent is wi.thin the above 25 range, it is also _ .
possi bl e V&t3B&Ch t h&XGott 5ol Bér ickiAg PesTSERhcdq nPEheeombined

el ectroni ¢ neampRNe Rl AL OIOM LR dNULAS b IR EHY R ARSI P I OM 10
a cured product of the resin conposition. 30 .
[ 0133] TheR&sG oo sRtEGNTSG e sSERBLNGN S8siYr di Ag dWidansgdriegeriiyre

i nveryd on 0 i i he flame retardant (G in order to
i nmpr %de flcg%)eﬁ'n%egitg?tngn%gﬂ gg{e?ﬁ'gr]%df. A nmetal hydroxide or a
conposite netal hydroxi de capable of preventing burning reaction of
the resin sition, due.to dehydrati on and,heat absorption_thereof
when bei nd B Hed {1 GHATRLGA euboitis T LET T By . BUEiFg 49
of the resingl1e@@ROSiH i:QAphatic pdXamiles RicH hes netad h e Genine,

i ncl ude al um num_hydr oxi de,, nmagnesi um hydr oxi de, cal ci um hydr oxi de, .
bari um hy §F3Litde 1&7e CAITESHINE hyff oxPEEEXThEeNe8APBINEe nméfal agpmatic

hydr oxg dep‘o&g%m*ﬂl%r ot a%;%iche cogpoundys £opt L8t BPehyp Of r@%ﬁﬁaﬂ@t al

el enents, "and preferably a hydrotal cite conpound Tn whi one of the
met al el epibeny liesedigmesieum abhthmioedephemsyhl ehéfene;i s aan mhlermenine
selected fromth grouglilconsi st%ncqyof cal cium _al unj nur’r%J tin, v
titani um SOFERYIEs cobalt, o ckKetSYESPHEF ARd 2Fnc.¥As PRE*ESFpod s
met al hydgaxiydieazd gl i 4h sakuti ahwefdragnesiim hydroxi deizidQic acid
hydroxide is conmercially available in an_easy nmanner, Ampng them

t he al uni ﬁ&ﬁﬁWdﬁ&l e-9nd tesadypgephthalic "acid anhydride, methyl

30 tetrahydrophthalic acid anhydride) or an aromatic acid
anhydride (e.g., trimellitic acid anhydride, pyromellitic

acid anhydride, benzophenone tetracarboxylic acid); a



20 solution of magnesi um hydroxi de-zinc hydroxide are preferable from
t he viewpoints of inparting soldering resistance and conti nuous

nol dability to the resin conposition i® a bal anced nanner. As the
inorganic flame retardant (G, one of the hydroxi des nmay be used

al one, or 25 two or nore of them may be used in conbination. Further,
in order to reduce an effect on continuous noldability of the resin
conposi ti ; i og%my f r N e Lec 1.0
surface tggéykgﬁpbgsing §£§} ?%%ﬁ{g%%ﬁgﬁﬁﬁvég%ﬁ agEQ E?Fgﬁg %%%6||%}
agent, anaal igitetdlc 3fotynpoundasugielasearaspianr ttempoked B0Qch as

according_t ent j.nventjon may_ op contain: .a coloring

th r.es fona
Bent  SUOROAYERIFROREs| Aok i PRRE SR qeor | ERRRF T oxl Bt a SREEYPERTS
wax such asmpaufdubsu¥BX;afd aynt hedigam@ie sysfems ey eblyl £nelwked
rel easing agent 5 such as a higher fatty acid and a netal salt ,
thereot (éS§CY28PELri c2Bei FIFLHe tEt at®rlor 2Faraf fFHPFAELEE | Gwid
Stress ad@bhk&%n%ﬂgh %&X%s%bk'%%%ﬂ%-|a9ﬁ an¥ hijg@ne rubber in
addition to the ab vg conponents. 10
[ 0135] Ther esi nconposi ti onforencapsul ati on according to the present
i nvention e prepared-by unifor m.xLng. the,_phenol _resin-base
curing agé%@gg ), thgg%%%§§¥%e§?% (€%¥ t hig ?ngFgéﬁ efiFP%%ngC)FQﬁ%}
above nmentnenedeot hertaddiddw eamintk t dembpoked wetibheaeh eifagl atimkrhyl
nornal tenperature, for exa sing a mxer or the like,

le, U
opt i otfal | #™#8Et ed®End %n%a@ggrh§@h eENKheadi P rieHIe sRlenRla  an
heating rglkehzod ckReaGERNer xHeXls @_d%fe,th?qd 1@ 0t onald wrral ed
and crushed to thereby adjust dispersity, flowability or the liKe to
pr edet er nivgédlydegraé€ezoi@ ;| @1 36WiE atichbriiuch Gipdentcoidliess] amskithe
an el ectrgnjg conmponent device according to the present invention
will be descri'bed. Exanples of a nethod 25 of manufacturing the
el ectroni c conponent device using the resin conposition for

| ati di ta th t i ti i ncl ud et hod |
PR e ST A L AR e
mount ed i snphaged i Bt Opkeg@ii t Ye@find tled, ciid rddhe LRSI CRIMPOSIdd om

30 for encapsulation is _nolded usjng a nolding Qrocess such as a
transfer ﬁﬁW@#ﬁ&‘ﬁﬁ@@eQQEQQ%xﬁﬁﬁ%%s?%nanBPﬁP gtpPecessTel Agsin;: an
inj ection,pRbdi RGPy AGRSS ANy CHEeHy 181t BELEBY cohta8REARS Wiale Adein;
el ement. [0137] Exanpl es of the el enent to be encapsul at éd incl ude,
but are nét Medpmégest o regan nseghat &¢ cidr ciathyd & | ipaysesntaining

integi@te%egg%gggpTe%i%pag%bsﬁi%,l hyristor, a diode, a solid-state

i mge sensing devi ce and the e. r'e preferabl e exanples of the
el ement include an integrated circuit, a |large-scale integrated

circuit, t sistor, a thyristo a _diode, a solid-state i,mage 10
censing ad9Pd8Tang ¢ nidotetin foed FeL: ares et Ee o FUFAEC PeRt
whi ch Si CjC@pR@R rSidlieC FbonO it HAN i@ intMdE tHa ity 115l e tesistance,
[ 0138] Exanpl es of a constituent material of the |ead 15 frane .
i ncl ude, B@Ls&l&enseslisHared t &0 EIHSeE @ o dpmnedly oy uraid ikt fnd
al | oy, { Fe-42%Ni ) 1and, t i ke: rf th e

24 s%%ﬂgermg@a{b 346195)' [jiﬁa%i - odl ESlaﬁ‘céH n%’ﬁiég{ . theyk %q'lenol

frame may be subjected to a such as a strike ating of pure
copper, arsisivetypleattwgifigaiagient ohs aawimengment portelbigafiermnandner

|l ead tip) _or_a 20 nultiple plating of nickel/palladiu ol.d (PPEF .
(Pal 1 o wReae Bl sobe EPyiad Tl o el (e 1 TP diiilns i
al l oy, thengol hdlleddiee 4 wetadt Al | BYE exast fodBcalpertiveigelt thed a

surface of the |l ead frane having | ow adhesi veness. 25 [0139]ExagPles
of a type“@fleﬂ’ﬁ’éaébtsﬁrh’é&@ee&hed?ﬁ%: is not particularly limited.

30
Examplegs of the phenol resin-type curing agent

include: a novelac-type resin such as a phenol novolac



conponent device include, but are not limted to, a package used in a
menory or a |logic type device such as dual inline package (DIP), a
chip carrier with plastic-lead (PLCC), a quad flat package (QFP), a

| ow profile quad flat 30 package (LQFP), a snall outline package
(SOP), a small outline J | ead package (SOS), a thinned small outline
package (TSOP), a thinned quad flat package (TQFP), a tape 72
carrier paeRafle ETCREsE Fadvoxph dresiayct EGARaphtikilp noives afaciesgear ;
(CSP), a natrj : a al i v ( VAP or_a i
Stacked chy i ¥EEBaLHERETETpE0 oo, B (MUK e Tl ® siheisnor
(e.g., powethbnersiypiopher®ls g ded sodhf Asd TOR2RA0) aekgithheudikeis

[ 0140] The el ectronic c onent device in which the elenent is _,
encapsul a?‘edt%’f/p%?a‘?‘ﬂgggﬁ%gr Qb FES I ot it AP RRRT G iR Sy

the mof di REREQERS SpBLEH] asrddith ;10 ahr agsh ek IDEFHAY JUNGESEuh added
to el ectronic equipnent or the like directly or after the resin
conposi t i BReNelf @radkytr etpsin haehper at phenyfeaboghegd ced ZUOG thure
atim of 880ul 10 M ouhes,10nd0 BOURSc1SIAANEG 1o1S 2 M inot
showi ng a cross section structure of one exanple of the electraonic
conponent adevkgd preeducdthwisiqa t beengdenecohnpodchilosthacture and/or
encapsul a i.o:AFacgordi ng to. t%: ggeseEt invention. A sj(den‘i conduct.or

el enent 1°HEPPINEE6n i Pad S ERFBEGH & St TP PrBtuEPTRORHSUEh
di e bondi Bg agephendieal rodes pasised1 the seqi epaducker. elrRMer]l ik
a lead frane 5 are bondi ng together through wires 4. The

sen condufforthéEmerfedit Bei §sefc gt X biwa O&r &PLst ceficEhemofmayhde

resin conpasigti o fQuuencapsil ati o oﬁg [0148) FI.G -2nbduddVi f¥%ing a
showi ng a cross section structure o?l one exanpl e oF a single

si de- encapydirated tgmelalleoty onfc Sonpon2ht de\ecel pr pdafedabdiend ndwe
resin COWIE%Si 'gfii%n foc:)Lr ~enga Sl_{fli%ti on %_cccordi ng_itto the present 30

i nvention. Jem ESndictor “er enent? °r'4 sufria;?é‘ O "a substrate 8
through a solder resist 7 and a cured product 2 of a die bonding

agent. El ctroaie pads of the 73 sem conductor elenent 1 and

el ect rode‘?BQas-,L of thdsub8fr 3% ¥ Eontlfg ¢ hEMTERPoLFBERF r 6

4. Only opgeguriace@ipiher sibstralie 8nan PhbaB1t e SEM KORENCtQlring
elenment 1 is nounted is encapsul ated by a cured product 6 of the

resin 5 céfpdsi tiPdn formiehcap st oA atbsr ghggolo nefd plas@st curing
i nvention T e a ided_ o e tr

sol der bafts ng p(rA&vrf&%dbgﬁkéggg%?e(r%%a%gu éa"t e% s{l}??géeﬁ% 1&?1;{%8:&&%
substi@t €38 amesGormertew ,t eget koern mere peicderaByl ve ridcapsid st iy rdiee

seni conduct. el enent, 1 usi t he resin conpositiqn for_en sul.at.ion
accor di ng "1t HE HRESEnt sl nvaat MBIT L% heEr Bat ASITTE ‘conpdneh b ddVi T
can have ex¢ebl end welvabhéi thyl 1Rug heithby doingabBeveprefid,i viity ikb
of the electrqgnic conmponent device becones good, and thus it can be

econom caPPysdbl& e, TEXARPE ES Lape1 4 Hettenng t2pd PAghpleamprature

inventiongWoll o€ 1ife of the resin composition, while maintaining

25 good continuous moldability thereof.

[00721 A lower limit wvalue of a mixing ratio of the
whole curing agent is not limited to a specific value, but
is preferably 0.8 mass% or more, and more preferably 1.5
30 mass% or more with respect to the whole resin composition.
If the lower limit wvalue of the mixing ratio is within the

above range, the resin composition can exhibit sufficient



20 described in detail with reference to specific exanples, but is
not limted to the descriptions of the§§ exanpl es. [0144] Descri ption
w Il be made on each conponent used i n Exanpl es and Conparative
Exanpl es described below In 25 this regard, a m xi ng anount of each
conponent is indicated as a part by nmass unl ess ot herw se descri bed.
Further, an ICl viscosity at 150C of each of various epoxy resins and
vari ous plidpeiabiddity- basedrther ngangeppsr3(iweas meabus edf usheg ma xiingh
tenperature L.Cl-type cor | at e _r.ot ating vi scosineter produced.b

MS T ENGIREER 65 KK PHORPAlE Tap et 4Tty e fadobeti 1% 1500 tacabo
corn was gpedhfiéd tOh4d] [ bymt hesi prefephengl resmasbgsed: cles8g and
agent 1] S5A stirrer, a thernoneter, a_reflux condenser and a nitro%?n
i nt r oduct MEFSpdTie i lat tECHREST 008 J&F% abt i fYaRRECEHECp&FEs Whipte

mass of 1,3zdihydrowodienzene (14 e %@9&% piRduced1iy TEKYRCHEM;GR-
| NDUSTRY CO., LTD., nelting point: 111C nol ecul ar weight: 110,
purity: 9gat%p 1B widhigartlye byberegsrafgphenbk fepévi glomposdd Logagant
"phenol " duced by KA CHEM ... INC., nelting point: 41C,
nnlecular%%gﬁéﬁtgo ,Sﬁﬁﬁgéﬁp 9§%§;f%§%§e251 parts by nass of

4, 4" - bi schl oromet hyl bi phenyl ("4, 4'-bischl oronethyl biphenyl"”

pr oduced b¥ Wako Pure_ Chem cal Industries, Ltd., 15 nelting goint:,
126C, puritY73d50, nﬂﬂ@bul%?oﬁﬁigﬁ??1§51)(%kreuﬁﬁﬁghéanfnt hepe resin
separgpl e bh@lsitheat edowhi Lachpeuinsida ofctbeaseparabdl ecdd agedasnc
replaced with a hydrogen gas, and then the stirring thereof was
started atnvRatiome halfer ttHEGHHEOR0CIWEIIHEIG ddlie 2@Sin comPRsayE igsy &Y
reacted w rs ' i 1.nj - i.nsi
Fomper at UPS R A e bR "o T Eh el BIEkES i
ot her for (3)hours while maintaining the systeminside tenperature
within a 25 range of 140 to 160C by being heated. A chlorine gas
generated in the systemdue to the above reacti on was di scharged
therefs om by a mkémppesn SEr eamh All efpd:he cosphetbpniatlngact ban, are
unreacted conponents were distilled away therefrom under the reduced

pressure &0hdi LiBASEET 530 AMHGTAETISENS 7ROV of RFYR di $ETRverf 2
into themgtonbtal RdeSdé:d pn-edNer eaf betpnthe1Se LI @BMRS resin, a
transferred’into a Separating funnel, and ?hen a washi ng operation,

in whi ch gtudbene-gyee &poxy sposay, ot enlisdephypPs BYOoHHsFegfing or a

distilled tQ ige [ d sh 1 WA
repeatedl€§€'r%?%ﬁ¥%%%ﬁ%%%¥$at mé%%%ﬁqa%%?fﬁéu?rg¥ﬁ§%€$@§gyﬁ,epoxy
vol at2d e cesponesushsugh as trinethoatyenehamgl ¢he rasediud ]l urreacitedre -
conponent s re distilled a froman oil_ | ayer bylquhgcti%%it to
a reduced SPPEESTTES rRAYRERY  0fPS MREFY10aT°50c® PRERCIGY S Wl
obt ai ned wpexy RRenel dJres rRasad rod1ng: ageid sbogmessith ofa -
conponents each by the follow ng formula (12)(%£¥droxyl equi val ent :
126, 1C P@d@ﬁ§@§g@FFW@F1£5@G@%9¢F§?QF?{°%R§% W pot T - Th0PRC, SRS Eh
ends of SLIUGHI 3heLohaH! By NYEEIEEERA! OfP)redith t?xﬁtglsg%gd tferough
pol ymer conponents contai ned a pol yner conponent -1) represented by
t he geher alondermaltacil)oi tehn nktematiandiydrceratrland angoljgmraldehyde

conponent ((As2)_represente by the eral formula (1 ith "K"=
and i, ot phEROENE RG] TheW it eiEiMe Uy Bxyo e oL
struct ur alepdiit repaat sugh” ks td nesigishdhempehymslenbe epoxy resin,
hydr oxyphenyl ene structural unit_ repeating "m' tinmes 25 continuously,
alternateﬁP(ﬁlk¥%ﬁmﬁﬁ%i%§@sF%HPhﬁﬁﬂltW@ﬁ%ﬁﬂ%ﬂﬁﬂﬂ%ﬁ?@ﬁ%ﬁpIEEﬁPmQ¥r@
StrUCtUra%éﬁ%ékﬂéﬂ%ﬁ?dﬁ%@ﬁéﬁ?ﬁ]étﬁéﬁE5%§E@déﬁok§er@%&9¥aﬁﬁ“ara1kyl—
hydr oxyphenyl ene structural units together, the polyval ent
hydr oX§ phénjdeerepasty ucttial Sudi t 85t agebior l0arEi&yRorars @aRox30 resin
hydr oxypheny].epne st ruc umpy t |l ent _h p 3
structur a&l%fr%‘?}g taogzgeljtﬂ%@i&e?&ﬁémgggl Fl%]re’%f ﬁg#,x\é%e?%eﬁt éjg{ées 0] hafe%/ei@f
type epoxy resin having a biphenylene chemical structure; a



Furthernore, an average val ue "kO0" of the nunbers "k" of the
nmonoval ent hydr oxyphenyl ene structural _units included in the pol yner
conponents, an average nunber "nD" 15 3 the nunbers "ni' of the

pol yval ent hydroxyphenyl ene structural units included therein and a
rati o thereof "KO nD" were 0.78, 1.77 and 30.5/69.5, respectively. In
this regard, the average val ues "k0" and "nD" were obtained by an

ari thnet i gagalceidlatdy@r canst dydefeagna guimatay e a2 @iHiarsyina grati-0 e -
t he pol yner conponents based on the FD-MS anal ysis as a mass ratio

thereof . [FOP£6][EHHRN a MGSTD147]3Bynt RBSKE of TEReA0l PSS ed bY
curing ag & e ihg MXi NgiAEPUNLS Of;t hthalene;
1, 3- dlhydsggééeggghee thé éﬁenol dhd the 4, 4'lb??gﬁﬁg ﬁ% #ﬁ snei @
bi phenyl mezemWe@eaecgﬁowmwtm—@ontealmnma@w re:mtramgdl as
wer e en sed cu ts 2 to 5 each_co ed of _pol.yner
conpoﬁ%ntg egg Cld ?esente ¢%£%%ove ?ornulaoﬁffgaygoth %éni
st ruct ur ah_sb@yﬁithlu&‘atbydlaogﬂﬂ_d@te@r&)ycﬂﬂt tHirod=agard, cdrtfi:&mﬁﬂi—)fr[&i’(lfled
conponent s_cont ai ned a pol yner conponent (Avl) 10 represented by the
gener al fBPﬁBP&‘@fP%MtQPO%¥’>?P%&%I"ﬁ?q an@Sa fol Vhey Qﬁﬂﬁﬁﬂﬁﬁﬁgene‘
(A-2) reppgaentied bp{héﬂ@lg@pﬁéalepfo%wufesiﬂ) Wi oK' G tHA e L
this regard, the nonoval en ydr 6xyphenyl ene 15 structural uni t
r epeat i ngtyRe teuassy an@lsmeomaymﬁerhy hyeirokyphe pleond phtthadednaland
uni t pe i S| | ternately or randomy
eX|sfg§ %h&%%%0§%h%l éﬁg&b?%ﬁ%lé%ﬁ%g]nlng structural unit
repeating "k+m 1" tlnes bonded t he nonoval ent hydroxyphenylene 20
struct ural unlts to ether t.he pol yval ent .hydr oxyphe e structural
Uni ts toget her TP { K& ViRdviént SRYHY oxyiidhy Fn &t ERAP i
t he pol yv%e%ohyﬁr @h\é&hQﬁYé eREs B4 I HEMPH AL £ UBht cbegemﬁlbltﬁggd@ﬁent
t he phenol _resin-based curing gent 4 contained only the 25 pol ynmer
conponent FRWAPIIEER heilifor BOLYRUBAEROBRLL IRPBMHL aF PN pRENdITelssiaple
based, £ur epgnaGed Sy Lo bnr AcRYEr ®RU AUy aLEREos8P: b USAASIi -
at 150C, a softenlng po percentage t he pol ymer conponents
(A-1) to @Ao8) hegbh tb?H@@Gta@mlr& tsdtcadagef lrJeflaat (HRST Intaews | daresamrigssuirced

by a fleld desor SS .S ectronet (FD— nal
val ues "k0O a J/; Sobt ég’llrrlleﬁonfo o AT r%i% %i%lsﬁ%\igha@lrmg

consideringnalmeb@blvmolaiﬁg5|ﬁneféﬁﬂ<3 ahdt hehpolpHeaio gNrielenis- type
based on a FD-Ms anal ysis as a nass ratio_thereof, and a ratio

"KQ m0" of PP 5\?§F£gésv£1r&é?§’r%e P e HE AR iHhaf FiR gesin
79 Phenol coapol thvpe < | deh Agent £ Pam80tesistance, high temperature
storage 1life (HTSL) and soldering resgistance 1in an

excellent balanced manner in the case where an amount of a

filling agent contained therein is small.

25 The epoxy resin such as the aralkyl-type epoxy resin
(e,g., the phenol aralkyl-type epoxy resin having the
phenylene chemical structure, the phenol aralkyl-type epoxy
resin having the biphenylene chemical structure) or the
phenol-modified aromatic hydrocarbon-formaldehyde-type

30 epoxy resin is preferable from the viewpoint that the resin
composition can exhibit soldering resistance, the epoxy

resin including the naphthalene chemical structure in its



001" 1SZ SLT CT SL MLT 08 90'? 9E*0 617T/ T S8 Zrn, Z Phenol
resin- type curing agent 4 &I 0 TS? 4{())ZT r9T ZTT 0 OOr 0 000 09'E

molecule such as the mnaphthol-type epoxy resin or the
methoxynaphthalene chemical structure-containing novolac-
type epoxy resin is preferable from the viewpoint that the
resin composition can exhibit flame resistance and high
5 temperature storage life (HTSL) in an excellent balanced

marrner.

{0074] Further, the epoxy resgin (B) may contain an
epoxy resin (polymer) represented by the following general
10 formula (Bi1) as one kind of a phenol aralkyl-type epoxy
resin including a biphenylene chemical structure. Such a
polymer includes a monovalent glycidylated phenylene
structural unit repeating “p” times and a polyvalent
glycidylated phenylene structural unit repeating “g” times.
15 This causes increase of a density of the epoxy groups in

the polymer.

This makes it possible to increase a cross-linking

density of a cured product to be produced by cross-linking

20 the epoxy resin via the phenol resin-based curing agent (A}.
As a result, it is possible to improve a glass transition

temperature (Tg) of such a cured product.

[0075] [Formula 7]

O_"CHZ_CH"_CHQ
Ny

A At
L\ (R1), J P 1'\)\0%2)0 J q
R4 (/R3“

. P R
i
RS és (B1)

(R3)q pigel
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EE 99 08 T 179'0 z9z/sEL 1717 Z Phenol resin- type curing

agent 2 O09E SE? TS? SET L '17 96 41
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where each of Rl and R2 1is independently a
hydrocarbon group having a carbon number of 1 to 5, each of
R3s is independently a hydrocarbon group having a carbon
number of 1 to 10, and each of R4 and R5 is independently a
hydrogen atom or a hydrocarbon group having a carbon number
of 1 to 10,

“a” is an integer number of 0 to 3, “b” is an integer
number of 2 to 4, *“¢" is an integer number of 0 teo 2, and
*d” is an integer number of 0 to 4,

each of "“p” and “g” 1is independently an integer
number of 0 to 10 and “p”+“*g” is 2 or larger,

a monovalent glycidylated phenylene structural unit
repeating “p” times and a polyvalent glycidylated phenylene
structural unit repeating “m” times continuously,
alternately or randomly exist, and

a  biphenylene group-containing structural unit
repeating “p+g-1” times bonds the monovalent glycidylated
phenylene  structural units  together, the polyvalent
glycidylated phenylene structural units to gether or the
monovalent glycidylated phenylene structural unit and the

polyvalent glycidylated phenylene structural unit together.

[0076] In the epoxy resin, each of R1 and R2 included
in the general formula (Bl) is independently a hydrogen
atom or a hydrocarbon group having a carbon number of 1 to
5. In the case where each of Rl and R2 is the hydrocarbon
group, 1f the carbon number thereof is 5 or lessg, it is
possible to suppress moldability of the obtained resin
composition which would occur due to decrease of reactivity

thereof from lowering.



6-1 179 LT OCT in T 17' TS/ 9817 L17'Z Phenol resin- type curing

agent 1 Itos linl TS? 9ZT L." 8 TOr 8E 95 O 8L'OCT
30.5/69.5 SS'Z |IMxing anounts of ra®nmaterials of phenol
resin-type curing agent | Parts by mass Dy mass |

[0077] Specifically, examples of each of Rl and R2

10

15

20

25

30

include a methyl group, an ethyl group, a propyl group, a
n-butyl group, an isobutyl group, a t-butyl group, a n-
pentyl group, a 2-methyl butyl group, a 3-methyl butyl
group, a t-pentyl group and the Ilike. Among them, the
methyl group is preferable, this makes it possible for the
resin compogition to exhibit curability and hydrophobicity

in an excellent balanced manner.

[0078] Furthexr, “a” represents the number of the
substituent group R1 bonding to the same benzene ring, and
is independently an integer number of ¢ to 3, and more
preferably an integer number of 0 to 1. "“¢” represents the
number of the substituent group R2 bonding to the same
benzene ring, and is independently an integer number of 0

to 2, and more preferably an integexr number of 0 to 1.

[0079] “b* represents the number of the glycidylether
group bonding to the same benzene ring, and 1is
independently an integer number of 2 to 4, more preferably
an integer number of 2 to 3, and even more preferably an

integer number of 2.

[o080] In the epoxy resin (B), R3 included in the
general formula (Bl) is a hydrocarbon group having a carbon
number of 1 to 10, and may be the same or different from
each other. If the carbon number of R3 is 10 or less, it
is possible to suppress flowability of the resin
composition for encapsulation which would occur due to
increase of a melt viscosity thereof from lowering. R3
included in the general formula (Bl) is not limited to a

gspecific hydrocarbon group, as long as it has the carbon



| ssew Ac 4uabe buunD adAi -ui swiouaticl Jo sapJadald | ba/6 Dasedp
D | Percentage of polyner conponent based on total of relative |

I ntensities neasured by FD M5 anal ysi s%8/0 0/0 0/0 Aver age val ue
of nunbers of structural units by FD-Ms analysis i 1 i 1

Aver age val ue "kO0" of nunbers "k" of nonoval ent hydroxyphenyl ene
structural units Average nunber "nD" of nunbers "m' of polyval ent
hydr oxypheawieie oft nugicuna,. units ,, 0 werl-,, (21,

Examples of R3 include a methyl group, an ethyl group,
a propyl group, a n-butyl group, an isobutyl group, a t-
5 butyl group, a n-pentyl group, a 2-methyl butyl group, a 3-
methyl butyl group, a t-pentyl group, a n-hexyl group, a 1-
methyl pentyl group, a 2-methyl pentyl group, a 3-methyl
pentyl group, a 4-methyl pentyl group, a 2,2-dimethyl butyl
group, a 2,3-dimethyl butyl group, a 2,4-dimethyl butyl
10 group, a 3,3-dimethyl butyl group, a 3,4-dimethyl butyl
group, a 4,4-dimethyl butyl group, a 2-ethyl butyl group, a
l-ethyl butyl group, a cyclohexyl group, a phenyl group, a
benzyl group, a methyl benzyl group, an ethyl benzyl group,

a naphthyl group and the like.

15
Further, “d” represents the number of the substituent
group R3 bonding to the same benzene ring, and is
independently an integer number of 0 to 4, and more
preferably an integer number of 0 to 1.
290

[0081] In the epoxy resin (B), each of R4 and RS
included in the general formula (Bl) is a hydrogen atom or
a hydrocarbon group having a carbon number of 1 to 10, and
may be the same or different from each other. In the case
25 where each of R4 and R5 is 10 is the hydrocarbon group, if
the carbon number thereof is 10 or less, it is possible to
suppress flowability of the resin composition for
encapsulation which would occur due to increase of a melt
vigcogity thereof from lowering. In the case where each of
30 R4 and R5 is the hydrocarbon group, the carbon number
thereof in not limited to a specific walue, as long as it

is in the range of 1 to 10.
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Examples of each of R4 and R5 include a methyl group,
an ethyl group, a propyl group, a n-butyl group, an
igsobutyl group, a t-butyl group, a n-pentyl group, a 2-
methyl Dbutyl group, a 3-methyl butyl group, a t-pentyl
group, a n-hexyl group, a l-methyl pentyl group, a 2-methyl
pentyl group, a 3-methyl pentyl group, a 4-methyl pentyl
group, a 2,2-dimethyl butyl group, a 2,3-dimethyl butyl
group, a 2,4-dimethyl butyl group, a 3,3-dimethyl butyl
group, a 3,4-dimethyl butyl group, a 4,4-dimethyl butyl
group, a 2-ethyl butyl group, a 1l-ethyl butyl group, a
cyclohexyl group, a phenyl group, a benzyl group, a methyl
benzyl group, an ethyl benzyl group, a naphthyl group and
the like.

[0082] The epoxy resin represented by such a general
formula (B1l) includes the glycidyl etherated phenyl group
having the one glycidyl ether group and the glycidyl
etherated phenyl group having the plurality of glycidyl

ether groups.

[0083] In the case where the epoxy resin includes the
glycidyl etherated phenyl group having the one glycidyl

ether group, the resin composition can exhibit excellent

flame resistance, low water absorption and soldering
resistance.
[0084] Further, in the case where the epoxy resin

includes the glycidyletherated phenyl group having the
plurality of glycidylether groups, it is possible to
increase a density of the glycidylether groups, and thus

heighten a glass transition temperature (Tg) of a cured



80 [0149] A FD- M5 chart of the phenol resin-type curing agent 1 is
shown in FIG 3, a FD-MS chart of the phenol resin-type curing agent
2 is shown in FIG 4, and a FD-M5 chart450f the phenol resin-type
curing agent 3 is shown in 5 FIG 5. In each of the charts of the
phenol resin-type curing agents 1, 2 and 3, it is confirmed that a
peak having nm z=382 (derived fromthe pol yner conponent (A-1)

r epr esent h ) (12 Lt hst k= " i
a peak ha\g))?r?gmﬁ;tz(:C)?%g&%jg%elé\/%%@pné%%%P%%lyng(ra%%() égnﬁgr‘%e%%%(eﬂé}é‘)e

r epr esent eddepstity généhal gflyondyd etherogrel)s vindiuded=0rarhe’ mp<)y

and a peak _having m z=366 (deri.ved from.th ol yer onent (A-.3
epr esnt S°00 CRETGEROLAE 5 e SEBE R CEBA HEAe B e ity
exi st. 15Buwkheht ilbsisS reanfd ofedHehapoal yeedeh teindhe phesiehten.

resin-type curing agents 1, 2 and 3 corresponds to a phenol
resi n--rtype curing agent (A) in which a total of relative intensities

of peaks deriveg.f&pm-t he; polymerocempangdly (AlbalscPreferahl y dirdde
range of 5 to 80%w th respect to a 20 total of relative intensities

of peaks dgeriivedaiedm tderwngl e gutariol rasi n-baded ther i ngpagent ,resric

atotal o lLat.l i 1 ti f_pe i fromth al yner
corponent "CRZS HEeg BER Sl PERnath: 50 (o TR S
to the topaktdbnr ebahdiegi nirensbtiphengfl tdieeRbcpkbalks rderived fnamttee

whol e phenol resin-based curing agent. In_this regard, a FD- M5 ,
rreaSLFr(grreﬁLPnﬁ’F’ aﬁﬁéitphé?%l e¥f ?nge PO§HHyg a%’é’ﬁ‘fgt‘ir?o 5oggE Ry r iy

out as fokbows e3@dl t& e dbrEtdytcsubhioxtde a( RVEDe2RIM @ ol ss
was added to 10 ng of a sanple of the phenol resin-type agent so that

t he sanpl éhgagoduf tiocitagmepydices aled ivietly i fdigwdithyio k¥ thermally

| f oxi d ' I lsutd-on, cqpd 1 LLer, t '
The sanpl SeOSRRRSE 0SB e Rk, A I O, B !

t he sanpl e sol ation was ed was provide
measur eneppowas cashined isut cusisnglearcleD- MBS s ystreihyc onmectdarg MsteEpliSi
(proqﬁgethXghtening the glass transition temperature (Tg) of the

cured product.

[0085] In the epoxy zresin, an average value “p0” of
the numbers “p” of the monovalent glycidylated phenylene
20 structural units included in the epoxy resins is preferably
in the range of 0 to 2.0, more preferably in the range of
0.5 to 1.8, and even more preferably in the range of 0.6 to
1.6. If the average value “p0” is larger than the above
lower 1limit walue, the obtained resin composition can
25 exhibit excellent flame resistance and flowability. On the
other hand, if the average value “p0” ig smaller than the
upper limit value, the obtained resin composition can

exhibit excellent heat resistance and flowability.

30 [0086] In the epoxy resin, an average value “g0” of
the numbers “g” of the polyvalent glycidylated phenylene

structural units included in the polymers is preferably in



5 JECL Ltd.) to an ionization potion and connecting a doubl e
focus-type mass spectroscope ("Ms- 700" produced by JEOL Ltd.) to
detector within a detection nass rangetgniz) of 50 to 2000. 10

[ 0150] As anot her phenol resin-type curing agent, the follow ng phenol
resin-type curing agent 6 was used. Phenol resin-type curing
agent 6: Phenol aral kyl resin having a biphenyl ene chem cal structure

("MEH 78518S" odeiced, by ME P I : : 0
equi val en%ﬁgzg%ggg/%qc,%l %Avi}égcoisi\@t):y g@@%‘%g&é@g&%&@ﬁg%gﬁe sgg%{g%i )r%fl
poi nt: 67Q) 6The phénokndesivent ypeecprefdgrapdyt i cher espoeded ©o 82Gca
phenol resin consisting _of the polyner copponent (A-3) _represented b
t he generil‘ g1"or aH(_l?) (74 W]%/ T kqg and =TT [6}1%1?] E\Eet ﬁ’%ovey
epoxy resinBweB), 1thecf obhoueng eROXyolta 1188d NSrds 110 onpys tised. has
Epoxy resin 1: Biphenyl-type epoxy resin ("YX4000K" produced by

M t subi shEXCRéAPREl R Pporkks b2 Preurratefientgshargnesng at a
poi nt: 107C; sk Vi i 301 : Pa- Ep : ing2: :

Bi sphenol X@?&% epox& %%és{?l?lé?‘ YS%%/—g gtéﬂ%%XYF%r od%%l)elj("jﬁ%?/ Tg’ﬁlt%erlor
Kasei Co. molidbilepyxy éguitted ervithex dfandel L £nghpohrmerageCyvalGe “g0”
viscosity.at 150C. 0.03 dPa. s).5Epoxy resin. 3. Bisphenol A-type.
epoxy resifi (S"ﬁ 0"19%‘—’?’%d€]8%d)"l8§)v%lt S st temv%g eCo%BSr #@ﬁ,ﬂec}l
epoxy equiréakant compdsitgldn Nghawi dxcdblent Cl fVameosSirkyiatah2@C. and
0. 03 dPa.%)1 10Epoxy resin_4: Sulfjde-type epoxy resin represented by
the il | owlRY2Generdl oAUl SRS VEPIFFRESS odBted Dy NPFORI
Steel ChepkgabrSRurelt dnd eROLY gauivalient: 24, ite! tgapaint:, 120G,

ICl viscosity at 150C 0.2 dPa.$) 15 [0152][F6rmula 15] [ 0153]Epoxy
resin 5: A stirrer, a thernoneter, a ref |ux condenser and a nitrogen

i ntroducti rt were -attac : S flask. 100 t

mass of 2699ﬁ220| pht hgjlogiqi? (B@g%%egsbg%ﬁ%guq M &A(% IN%%@T%\?%CF
LTD.) andt350qear tis prafssahdfy epi ctihor oayde i of (pyadaced B /I8KY@ore
CHEM CAL | NDUSTRY.CO.,, LTD.) were weig i nto the, separabl e flask,
and ten BPESPOOUATDyibetNy FERPEd o OB b o Gntai/i e obin: FER More
Ther eaf t epreb@radntss fay oBHES x@fng& spdpgmmbBydioxrdea6sol ithftRe case
granul ar, purity: 9971) was gradually added to the solution for 4
hours, an¥beEren PR WG WS ot helft ePaYe 1088IBo LEadf PRERNLEH tO

each othep o 83nfieh13,NOWiSin a resiMOMomRMASHNGRRIAHIN N ity,
which a water layer was di sposed after 200 parts by mass of toluenée

was addedstddsrang diesdsitead s ntfd arige rosligtisnre andl medatsd igar tig sy

mass a distill add re; , Shak

r epeafedl ?g(??r r]%ae]'%%c?\t%& %%#@? he \%gt tetlri]l%l a@r’aitgut?% ?@%&%ihgpga ttel}e,

t he epi chhapeky dpprrwad mditstvialle] ahsy cirtemren aids dmyemdnsition has

subj ect i ng it tlo a reduced pressure treatnent 10 at 12?10 éo obtain a
aef Bh

solid pro 11585 pBFRE TEESANTE MY SNESB G ke NGES ated
to the sohibddpneductedSerhsspéVe a0 that a &0l UtERRivas okfididiedhr
moldability.
25
[0088] Further, “pO0+g0” which is a sum of “p0” and

“go” is preferably in the range of 2.0 to 3.6, and more
preferably in the range of 2.2 to 2.7. If the “p0+g0” is
larger than the above lower limit value, the obtained resin
30 composition can exhibit excellent heat resistance and
moldability. On the other hand, if the “pO0+g0” is smaller

than the above upper 1limit wvalue, the obtained resin



The solution was heated at 70C, 13 parts by mass of 15 a 30% sodi um
hydr oxi de aqueous sol ution was added thereto for 1 hour, the solid
product and the sodi um hydroxide were $drther reacted with each ot her
for 1 hour, and then a water |ayer was di sposed after |eaving the
solution. A water washing operation, in which a water |ayer was 20

di sposed after 150 parts by mass of a distilled water was added to
the resi dugy ?b%l&%ﬁﬁfcaﬂa%xﬁﬁEﬁél%% YGRRt il 1unt) | the water

| ayer neutralized, and then the nethyl isobutyl ketone was distilled
away fromthe oil layer by being heated and depressurized. 25

In this tai ned was re ni.pg.a_gonmaynd
represen}tmgf b%l?t he foll ovml% lfééfﬁ%? %%)g%ﬁ%oxgﬁ qullgva lé c%ge
g/ eq, sofbbman@eﬂ0|nnf 6L, b@hbhmanrmt)caﬂcﬂiﬁxioﬂ 1cdﬁalﬁeraﬁg a

[0154] [ Formyl a .16] . 015 reS|n 6:

Di hydr xyﬁgﬁﬁﬁ’t&é’&nénttﬁé oﬁ Doy PSIO™SHr SRATRERSF MRAsRst St
Chem cal GBLPEr ahiaQRs 18PAXY s€@dlS \éalz%mlo Bbrda Ui naiidit ;. thhLa1ldd
viscosity at 150C 11 dPa. $) Epoxy resin 7:

Tri phenyl ﬁé@h&ﬁeobyaénééoWSﬁésm H-10E2 196 6~ 1o seEd ugpemt-s ubi shi
Chem cal Corporation, epoxy equivalent: 171, softening point: 60C,

| Cl viscosity at 150C. 1.3 dPa.$) Epoxy resin 8:
TetrakispHGﬂﬁbéthaneEQﬂxEXﬁMPQEJeSmm €pdoB15espnodeped syt $ybitdts

Chem ¢ oration, 0X uival.ent: 196, .softe 92C,
01 i CooShPy 2aperanel Tp ity ) Hen B el A2 oS
Pol yfuncti onal napht hal ene-type epoxy resin ("HP-4770" produced by

DI C corporatlon epox nﬁg_wvalent 205, softening point: 72C, |1C
vi scosi ty [809180C; 0 &ss) the epoﬂﬁxnaﬁﬁ%ﬁnr¥?ﬂ¥esented by the

Phenol ar a X , n
structureg%%&ES %e%ggogﬁggﬁl%ywﬁi P%ﬁék%$£E%&é% L%%e@f%?arlng the

eqU|vaIenP012W@r sobmgnnﬁgtpot@henéixlraaynﬂhagﬁﬁblCyrangls@genu UA))
dPa- p sin Ph | -1 ype Xy re

havi ?1}}9 a pﬁgrjf;e?lseerrllé:ec O%n?caﬁ strat%)(%‘?f‘;&r eggg%\%goé‘% pr olcﬁjcgg?by ﬁléPCrlﬁen
KAYAKU COreaktbng epbxy égdiroadyant gr2ifhs sdftcdnidegl paimt (tHb2@oller
viscosity at 150C. 1.2 dPa-s), Xy resin_12: An oxy, sin
epr ovent EATB RS { BRI 5 AR é:ﬁoxfb@dlﬁ%altg‘fﬂ byttt
softenlnggggh@% t@?@helguyaﬁay;méahég X2 2. 4 Pa-s) was obtai ned
10 in the sane nmanner as the synthesis operation of the epoxy resin

5, except that the phenolphthaleln was changed to 100 parts by nass

of p ol inhi ed X re i u
by Ftr]%d;w (Eo%gzﬁt d. )M oxyI equi \e/é%d'dlt %&éss%(ft ni r%'g%plgﬂ%%ﬂ%g o
and the nmexidegd ﬂ&:r&tﬁn pé lyher egicotfagiegtty drepreaasnthdndged. the above

[0156] [ Formul a _17] [ 0157] Epaxy re n, 13:..Met ho naphthalene h
eT ot ur o TeRReR N O TOLBI A by pe EBBar et EEERA P R0f S96 B0ty
by DI C coepehattitGr:r ep@er qu \éadlejﬁenc%bf sof tana1g petl l@ﬂﬁsoﬁl@le

viscosity at 150C. _0.85 dPa-s) Epoxy. resin 14:
C)thocres&PﬁHVd%ﬂ?%W%e Byoxy*iesi nog Nﬂﬂﬁ?s%ﬁ%ﬂucgﬁdB9XEﬂér at a

corpogat i @Ry %Q%&r%qua:\éa Nt 5:210re2raphiiensng P9I Ms5062C 3l more
vi scosity at 150C . 34 dPa-s)
preferably 60 to 120°C, for a time of about 1 to 10 hours.

After the completion of reaction, a residue obtained

by removing the excess epichlorochydrin through distillation

30 1is dissolved into an organic solvent such as methyl
isobutyl ketone to obtain a solution, the golution 1is

filtered and washed with water to remove inorganic saltsg



86 condenser and a nitrogen introduction port were attached to a
separable flask. 100 parts by mass of the above phenol resin-based
curing agent 2 and 400 parts by nass of8epichl orohydrin (produced by
TOKYO CHEM CAL | NDUSTRY CO., 5 LTD.) were weighed into the separable
flask, and then dissolved by being heated at 100C to obtain a
solution. Thereafter, 60 parts by mass of sodi um hydroxi de (solid
fine gran i t¥ing9 gl’oc'_%%lé |41 tqQ .t i [
hours, an h%%?rf%@éct&gg \%m%fﬁvﬁzlgh of hglrlc%/g?ﬂ%%%é: F}iosu:i‘;e-n%%le% f(y&)lt\rlfe%tl'l,e
a washi ng sepatarinono ichewsibyh ol twae heap@oxwasediisposed after 200
parts by mass of toluene was added to and di ssolved into the
solution, and then 150 parts by mass 15 of a distilled water was
added t herfete3and shakenadwasivepenh@dhy @& rthd odpidhldtolijdrivat drs
| ayer neutralized. Thereafter, the epichlorohydrin was distilled away
froman offY afer BYeLebfRLYi MPIHtt ¢ a PeddCed™Bl esstPes t r SR MOLST

2 mrHg at 123649190t abBud Pl itd pradugsy 30Quhartachy 20spBss ofc &

met hyl isobutyl kefone was added to the solid product to be dissolve
it so thahvaroalydt iegvines egiit sifneehe polymeTheomppnenbn wasifidgred aat

70C, 13 par s s a_30%.,sodi droxi de ol.uti S

added therggttd%t%’efor ?L‘%%UP,% t’%}lze s%ﬁ%iﬂyﬁr ﬁdéljecafdl aﬁga?ﬁgig%dilutgm 0"

hydr oxi depweferabithebaeact etl oot h.eactolotttaned oand hote, patd ddzérlya

wat er_ | ayer was di sposed after_|eaving ‘%Jgg?sol ution to ob%ai n an oil
e

| ayert® A" G&PEE Washi hf dper afPbn WSS edPyPESHr iy BHE BY FRviy

150 partsecbnifmIsnef o %Qed'g)@q' led cwafRme@ .the oi | layer until a
wat er | ayer neutralized, and then the nethyl isobutyl ketone was

removed fromthe oil |ayer by being heated and 87 depressuri zed.

[0 Chi's uagoodtal ned as, A oIy 651k 120 vbGh.t Herttdiande o

groups of the above resin-based curing 5 agent 2 compound were
substi t ut et wintcxwl saidyd Lentheof grbgpsHepoxye i vapeasentod ghedhe

i ic fill d bl end i al
(010800, LU AR, UG O 0199, 2 ASDISHTEL 1 Blcea on

spheri cal asi khearkavicag armadver agelparlkbitele sissamiinhg30 ghad " EB360"the
pr oduced E‘é’ DENKI. KAGAKU K%IBY KAE\&ISHI KI KAISHA), 6.5 parts by mass
of a synt HEPEOXYBhEEPERS ST 88 RYHFaf APSIsGE f4d (e asd, &prthe

0.5 pm (" §®vedayir eduead Dyouskiat eahgeGarpany, Lind tedde aRHefed aPYdrs
by mass of a 15 synthetic spherical silica having an average particle

si ze of 30ipihe' SPdooXYer cAGEEE By AdatcdemgeComrarfielighicedy watder

m xe it h r.. e I i cgker ator 1 (D) d werqe
the 2 cY\/:‘ole[lrg r’lg%?:'%%iengv[ag% ér?aadt;%r%ﬁ%t&gagg 8¢ %ECJJ:rhlﬁan)g‘Ch l&%q: L

0
accel er at grllie.CuThig ascélecratser evepr esented by dave f dHeowififipcts of

ccal e at bFo3PRRPFG AEVENEr BTof PobibeCaREEd By 1 he T ol | ovi ng 1 or mul

: pre the follow ng formula
(18) 5 [0164][ Fornul a 20]

Specifically, the lower 1limit wvalue of the epoxy

25 eqguivalent of the epoxy resin represented by the above

general formula (B1) is set to preferably 150 g/eq or more,

and more preferably 170 g/eq or more. Further, the upper

limit wvalue of the epoxy equivalent of the epoxy resin

represented by the above general formula (Bl) is set to a

30 preferably 290 g/eq or less, more preferably 260 g/eq or

less, and even more preferably 240 g/eqg or less.



OH [0165] Curing accel erator 4:Curing accel erator represented by the
followi ng formula (19) 10[0166] [ For rruI% 21] [0167] Curi ng

accel erator 5: Triphenyl phosphine [01 %]As the conmpound (E), used
was a conpound represented by the followng formula(20)("2,3- 15
napht hal enedi ol " produced by Tokyo Kasei Kogyo Co., Ltd., purity:
98% . [0170] As the coupli n% agent (F), used were the follow ng

si |l ane coupl i ngBHgEats1ingt ¢he. 1B@supl ¥y gentud: apdngheaprpsropdmit

tri nmet hoxysiklane (" " u qEMS emni-c 7
Coupl i ng %é%% g‘:’lty-g‘}v;%l? o%&%&gp%ﬁ i rfetr%ﬂlo?q%? ane ?fK%II\]/'LO%%"ll%%a
produced lppiSiisn- Bredu€hdmionl Eactingl. thkE) epoxy groups with the
Coupl i ngagent 3: N-phenyl - 3-am nopropyl frimethoxysil ane_("KBM 573"
o oduceq By S SEOBREM CaI IRk IR v AT SFEr AL gdnge
flane g et ghdantcxi@es used a@f@cweoioth@wﬁ@gsea@r daRieethilbamy s hardly
retardants 1 and 2. _ I norganic flame retardant 1: Al um num
hydr oxi de 1B6ERgSd NFettdle Mpdadt desE @at3es ofhitducaPhy ISt siRppite
Chemi cal 20 od, organ & f { aure 2: | i
sol ution %%%Er‘?'é‘té?l m I31/%Ir g)%ia%%-m nc %/groxi E%Fﬁ%%%%g‘ﬂgeco( Si lgg the
met al hydrcoxiede pfoBCOVAG Z- 10" produced by Tateho Chem cal 25
I ndustries Co., Ltd.) [0172] As the coloring agent, used was carbon
bl ack ("MA600" produced by M tsubishi Chem cal Corporation). 90
As theprel[@asisng agemurtisad wastcaritaubpredxriedl kktar nauba” resin
produced by N kko Fine Product Co., nelting_point: 83C). 5 [0178]On a
resin confe¥POSEHILEr &FapstNWAR VM Dbt AR nedOrA eBOk of- BRI estUHE
Conpar at i ¥ E¥amRIes de3chibed xheliw dde f il QWG MBasUrAEN. a0t o
eval uati on were carried out.

from the viewpoints of improving moisture proof reliability

thereof.
15
[0096] An amount of the epoxy wresin (B) contained in
the resin composition for encapsulation is preferably 2
mass% or more, and more preferably 4 mass% or more with
respect to a total mass of the resin composition for
20 encapsulation. If the lower 1limit wvalue is within the

above range, the obtained resin composition can have
satisfactory flowability. Further, the amount of the epoxy
resin (B) contained 1in the 1resin composition for
encapsulation is preferably 15 mass% or less, and more
25 preferably 13 mass% or less with respect to the total mass
of the resin composition for encapsulation. If the upper
limit wvalue is within the above range, the obtained resin

composition can have satisfactory soldering resistance.

30 In this regard, it 1is preferred that the phenol
resin-based curing agent (A) and the epoxy resin (B) are

mixed with each other so that (EP)/{(0H), which is a



10( Eval uation item Spiral flow The resin conposition was
injected into a nold for spiral flow surenment according to
ANSI| / ASTM D 3123-72 using a | ow pressure transfer nol ding machi ne 15
("KTS-15" produced by Kohtaki Precision Machine Co., Ltd.) under the
conditions that a tenperature was 175C, an injection pressure was 6.9
MPa and a pressure keeping tinme was 120 seconds, and then a fl ow
| engt h theqedwawgacmeaamﬁ@dofspheamumb@w (&P tﬁowaﬁldpgwypaﬂam@ﬁepf
and the 2Q.lLarger a value of the plral o] ab] e
P owabi | | 09 o ensePedt §eed B0t PR SRR i 5P RTEAR OTP) o (e
"cnl'. Whepheansihder hp@rosel ofgidigps esifn a@poshéi gphénb R R‘ésduanoased
inline package (DI P) and a snpll outline package éSCP) and a snal
outline JPEARTGpRIEYS ( SBF) , 17t HHE pFRfe gréﬁ that e Sprral +Fowhe
ther eaf 'éq@Qvame%ewaﬁmFU{é hﬁ&thme@hqeorb%&fglf ée %et %trae_ﬁie'a
conposition in a chip carrier with plastic | ead (PL | at
package (@p}ns@:oamsaﬂm praot | exh bl ﬁuéflpa@nagéuefagzﬂz)tty tdqrsmg
preferredmbﬁga éh%hEQEE flow thereof is 80 cmor nore. 91
Furt her nore, n considéring use of the resin conposition in a
thinned small outline package (TSOP), a thinned guad fl at package
(TQFP), a ta e carrler packa grid array (EGA), a chip
si ze packaag (éSP) g?ﬁﬁf ge ball grid array (MAPBGA)
and ag¢hi p stacked Chlp S|ze package, |t is preferred that the spiral
flow thereof is 110 cmor nore. [0174] Fl ane resistance: A sanple for
flanme resistancks 1028 esinpugrngca EhlérKesdCof Isedmminds heduceripy
i njecting ikn..CO Si I I S
tr st er SSPRG SRaBh Rer(» K1 SB6 b sached By koA Ak (r BrS, gh ceent
Machi ne Cdnyebtdon,urster ihbhegeondi thidisex haeld MEkanenpetaEumaaﬂﬁnt
175C, an i.n tion tinme wa 5 15 seconds curing tine
seconde afdodit [TcPF oR BResa R IRLEE. BTN GO Ot aradder (€
sanples thecfildee ceséat anceidest s\mmaram 6d1thbaaCC@i‘}€h;1f@ltCsﬂlca,
standard of an UL94 normal beam technique, In Tables EF, . Fnmax an

flame resPItEACE T okl ICPRSE) CaftEr tHe T iRIYFeRt CaLEes fih, the Like.
[ 0175] Contricnupys Jmd glabidd t ¥hathe;obbakhech & ek LOBROSERE Orld’éﬁ:%anlc
mol ded into tablets using a powder nolding press nmachine ("5-20-
produced 5ylitaﬁraga@\)a rgic hi mefieCoFpagat iadn) Oafla tnaakitﬁg i%:00] érom the
pressure S S I ds e

p18 mm x gr hgr?}%ﬁfﬁgfoo oﬁ%l?%%éhﬁ?ﬂi t%a\gﬁé'?lglsu% y mag Zi ng ?Flltéo %ﬂ C
t he o ai nedlpbahltam vierte leoaged twasfset molsi.de nol di ng equi pnent. An
operation, in which a silicon chip and the |i ke were encapsul at ed
with the resin conposition using a 30 | ow pressure transfer automatic
mol di ng nyehiosg (" GPzELH'owroducaai by RaiuéchbfSeako Gmounktt d.of ashe
t he nol di ng equi pnent,_under the conditions that a nold tenperature
was 92 175CrIatis dildd S5t dSSucehas Te R Whd hdr &8 G P S kel St o
120 Secon@%ca%sﬂl%rt%@ﬁ Obié' npf‘eggrgbﬁlyqze of | eagsdd angrmi%%r‘éf O’!nore
package outer “size: nm t hi ckness, pad size: 8.

8. D5 mmpretfieyadilye: 787 @aﬁﬁ)ﬂfﬂ' mne35anm e ctkcwesspre\ﬁagably 81
continuousl carried out 400 ti shat t hi

oper at | on 105 56 TRET THE FAPEEE dce WS ESEANTAEF e for o esin
contanlnab@@pﬁyiﬁidﬂeueﬂﬁfﬁﬁeth@w@ﬁckagﬁs waﬂaenﬂbdadﬁMiﬁuﬁhdﬂﬂh&mb
(that is, existence or 10 nonexi stence of unfilled portiagn) were

confi rmed "&PEy 25 stbtROSTHRLAURBePUBPTERE SRGEECHEE (te'd molsture
cont am nahRR Qi MMbchicouhd Dewbiisg eanha&aa@slss o%h% idbttdhed

item"nold contam nati on" of each Table, or the "A" mark is al so
shown3® herr@snn iR sddsiomhdrieh W@ttlcﬁntcmﬁmatmd?h giedie asratbl d Bk

not_oceur y, R Nar o Lie ey ghelbs ShOLS LAk Jener AN & @ltring

unfilled por ion ¢ rst con |rne 'S s own I n
good solder cracking resistance. Further, in this case,



Further, before the tablets are actually used in the nolding, they
are in a standby state that a maxinum of 13 tablets are vertically
pil ed and | oaded in the magazi ne of 305the nol di ng equi pnent at a
surface tenperature of about 30C. During supply conveyance of the
tablets in the nolding equipnent, the tablet located in a top line is
93 pushed out of an upper part of the nagazine due to rising of a
knocki ng- wheieh ifs @Ms l1awaiIHefiardh0f rdiRliTRYazd fe:t ANE e resin
lifted with a nechanical armto thereby be conveyed into a pot for
transfer FOFMEGTECIAT BiSs 9902594 Sush&QF aas vt e el starge mold
bonded t oggthers i dhe JRIRAING W% e Siandby state, a
conveyancé defect ocCcurs. In this regard, the nunber of the shots

t hat occurrence of the conveyance defect could be first confirmed is
shown in the item conveyance _defect" of eagh Table, or t "A'__mar
72710 &l'so hount FaPePEheh PREScatl WREFE LS CorPyinat Fisbamat
not occur of] 0kHy Solterdagi ¢ esislaace test tontdised cdmdudadi®yy resin
devi ces were respectively produced by encapsulating a lead 15 frane
on whi ch &°8ERSddridict 5P el BHEFARSHA 15 Wb 16hi Byehdsahbyint®d BRESEheT
l'ike withithe reﬁbﬂecméfé@%usélngmﬁs"s@w Pressilde tLaRst 8hen more
aut omati ¢ nol di ng machine (" GP-ELF" produced by Dai-ichi Seiko Co.,
Ltd.) underefiearaddiydi®l orssshaer alaes dwithperabrarce wes th80Cotal mass
injeciion pre r was_ 7,4 nd a guri,ng i s. 120 secaonds.
In tﬁ%% ré%ﬁr%?geggﬁgb ?%%pg%%?%gﬁduct%$ gvgc%pnggmg%ﬁ%ééega F€a 80
pin QFP (eathifr anree vébaehe wesng@gdethé Gbtandedhaze isurdagediaSion can

subjected to a str.j | ati.ng, size: 14 20 ..0Q nm t hi ckness,
the sem c@ﬁ‘d’&ctg&‘)dell%g‘?g"#lﬁ'&?fya and, £258 Ijent w& B35 mm

t hi ckness and was bonded to the inner | ead part of the lead frane
through a gold wire having a diameter of 25 pm). The 12 sem conduct or
devi ces wé%@9§dbjectéﬂlt%h%ShéaﬂaSQrtﬂéhﬂﬂ%htc%ﬁelwhérﬁoﬁn4lﬂﬁﬁﬁﬁQﬁﬁ
a po cur suhj o] -diqf ivcat i on a nt | | 1. :
hum |%y g IEO%%%%%%%? oggfgg %ﬁré%éﬁﬁﬁ ?E%ﬁ %h j%c#%gggo%gﬁgaflde
refl ow 94et.geat nentun(i260C coydicxod¢, Exhghemdemor hyohrexiistesnce minc
delaninatkgp %Ep crqﬁy $8fig§ %hese sem.conduct or_ devi ces mag L
observed WCH an (1 trasOnrE-Tarfells&Pe PHR s Bhefor T Pr 88GCed Wy 15
H tachi Kemkifekirrelecha®or por aldteil) ambumtd sein aonductsrgdavice five
whi ch any one of the delam nation or the c¢crack_was generated was
defined a&St@ErEd™ anfhdm'® PAUTOERCEFERE SéhieBndfcEt dB\ildds the
definggl aspodef eelhgd.s "n", "n/12" is shown in each Table. In the
case where the nunber of defect is 1/12 or less, this result is 10
determ ned as "good". [0177] Sol dering resistance test 2: A soldering
resi stance hesh 2 was i i he same manner as the sol dering
resistancgoﬁg?g 1, ex%%%%ﬁiﬁg?&#ﬁghﬁﬁﬁidification 15 treatment was
performed in relative humdity of 85%at 85C for 120 hours. In the
case where the punber of defect .is 3/12 or |ess, ihis result is
determined as "§85d* SSEH1 FIEGH THhet At uPBCEPERAGE P §ESPEO 0 D
sen condugher pdeweeRs iWRiet tiRsP el \int Ao dlcad -y encasdaldNg(®
| ead frame on which a sem conductor elenment (silicon chip) was _
nmount ed aR§ t F&9 i K&Hrh tRHeceb8ratesnpéBiti oA f #eldncdpnnmat i@iring

using a | Qw-RRessW.S tLansfer aupneli ¢ anl digng; ine (.- ELE"
pr oduced byCDéi-icﬁ 25 e?%ou%%., Ltd.?ﬂgnggr Hﬂgeggngfgfg%g%:%ﬂtgf
nmol d t enperacdriemas 186C, epoxy ngeotp onf pebssepexwaseSio0BL7 dviah tdnad
a curing tine s 90 seconds. In_this regar each_of ,the 20 .
sem condu?th(? Ogaé\ﬁ g%ggﬁﬁx sgc‘,:(?%’os%g 5‘?‘%a Ecli%erf)(?]ﬁs-rfeﬁﬁél'%ﬁ‘ﬁfadl g9
Package (RgBhnti nawhich a |ead frane was made of a 42 netal alloy and
had a size of 7 mx11.5 mmx1.8 mmt hi ckness, the sem conductor

[0101] Concrete examples of such a curing accelerator



95 el enent had a size of 5 mx9 mx0.35 mm thi ckness, had an oxi de
filmhaving a thickness of 5 pmand fornmed on a surface thereof and
an alumnumw ring pattern having a |if® and space of 10 pm and
formed on the oxide film and alum numw ring pad portions and | ead
frame pad portions were bonded together through a gold wire having a
di aneter of 25 pm The 20 sem conductor devices were subjected to a

heat 10 treat meRt Rl 1 DGHOE KoM St38- BoRO8intHE e conpluhieRudA as
initial resistance val ue thereof was neasured. Thereafter, each of

them was §ubj exgsrico Phpgyrhingper at utetsrorugetitusefenPhasripadon
for 1, Oooc%%g}o nda”dathgdhc?s&@ééa?ﬂ?ee val oﬁmreoénmadﬁﬁéﬁur e¢ A
se r g

sem conduct o evi'ce wh esi stance val ue after the

t enper at upkosphriage comgatumen ke ca e ib25% afortdoenidnicyd a@ln Eesiwttande a
val ue f her eof s defined as "defect". .\Wen the nunber of the.

seni cohduf'OrPFeVte SR 2 d "YefdPNG sCORPOURGT o GT (& IHIEHPIH:
each Tabl @tohn cb@ aGasegWhesifodled neiber 0f 20sdefgebblisy2id0 [, 4, 0]
less, this result is determ ned as "good". [0179]1n _each of Exanples
and Conpat@fegenexdnplhbeszyitheifedhedt iAPa oMo remed dr e MHdeE® I -t h
each other according to m xing anounts shown in each of Tables 3, 4
25 and 5 at normal tenperature using a mxer, nelted and kneaded
usi ng heat rol |sndayi rdpem ,t eniper athaephofr@0 &boko6Qtednied, cmhbdursh

ground to.thereby. obtain resin_conposition for encapsul.ati.on. t he
Obt i Hea AT FIEHARRT orf T8 oHiSpeir P SietRe Shovahettited
measur emegiyrand 18¥8 usd i heVerss Gar Ebagostit i ohheseThes WHoas e eatome

in Tables 2, 3 and 4. 96 [0180][Table 2] Table 2 Exanple .1 2 3 4 5
6 7 8 9 16°PRENEC r5i hiigaseifuct of the phosphine compound and the

guinone compound is more preferable from the viewpoints of
imparting good soldering resistance and flowability to the
15 resin composition, and the phosphorus atom-containing
compound such as the tetra-substituted phosphonium compound
or the adduct of the phosphine compound and the silane
compound is more preferable from the viewpoints of making
contamination of a mold by the resin composition slight

20 during continuous molding thereof.

[0102] Examples of the organic phosphine which can be
used in the present invention include: a primary phosphine
such as ethyl phosphine oxr phenyl phosphine; a secondary

25 phosphine such as dimethyl phosphine or diphenyl phosphine;
and a tertiary phosphine such as trimethyl phosphine,
triethyl phosphine, tributyl phosphine or triphenyl
phosphine.

30 [0103] Examples of the tetra-substituted phosphonium
compound which can be used in the present invention include

a compound represented by the following general formula (6)
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and the like,
[0104] [Formula 8]
RSB -+ 5
| -
R —P —R11 {A} [AH] (6)
l y z
R10 %

where “P” is a phosphorus atom, each of R8, RS9, R10
and R1l is an aromatic group or an alkyl group, “A"” is an
anion of an aromatic organic acid having an aromatic ring
to which at least one functional group selected from a
hydroxyl group, a carboxyl group and a thiol group is
bonded, “AH” is an aromatic organic acid having an aromatic
ring to which at least one functional group selected from a
hydroxyl group, a carboxyl group and a thiol group is
bonded, each of “x” and “y” is an integer number of 1 to 3,

“z# is an integer number of 0 to 3, and “x” is equal to “y*.

[0105] For example, the compound represented by the
general formula (6} can be obtained as follows, but the
method of obtaining such a compound is not particularly
limited. First, a tetra-substituted phosphonium halide, an
aromatic organic acid and a base are uniformly mixed with
an organic solvent to generate an aromatic organic acid
anion in a solution system. Next, water 1is added to the
solution system to thereby obtain the precipitated compound

represented by the general formula (6).

In the compound represented by the general formula
(6), it is preferred that each of R1, R2, R3 and R4 bonded
to the phosphorus atom is a phenyl group, “AH” is a phenol
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compound having an aromatic ring to which a hydroxyl group
is bonded, and “A” is an anion of the phenol compound.
Examples of such a phenol compound in the present invention
include a monocyclic phenol compound such as phencol, cresol,
resorcin or catechol; a fused polycyclic phenol compound
such as naphthol, dihydroxynaphthalene or anthraguinol; a
bisphencl compound such as bisphenol A, bisphenol F orx
bisphencl S; a polycyclic phenol compound such as phenyl
phenol or biphencl; and the like.

[0106] Examples of the phosphobetaine compound which
can be used in the present invention include a compound

represented by the following general formula (7).

[01071] [Formula 9]

(X1} —
O
a \Q (7)

oy,
20

where X1 is an alkyl group having a carbon number of
1 to 3, Y1 is a hydroxyl group, “e” is an integer number of

0 to 5, and “f” 1s an integer number of 0 to 3.

[o108] For example, the compound represented by the
general formula (7) can be obtained as follows. Namely,
the compound can be obtained by bringing a tri-aromatic
substituted phosphine which is the tertiary phosphine into
contact with a diazonium salt, to thereby substitute the
tri-aromatic substituted phosphine with a diazonium group
of the diazonium salt. However, the method of obtaining

gsuch a compound is not limited thereto.
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[0109] Examples of the adduct of the phosphine
compound and the gquinone compound which can be used in the
present invention include a compound represented by the

5 following general formula (8).

[0110] [Formula 10]
R12 O_
I R15
Riz—pTt (8)
R14 R17 R16
OH

where “P” 1s a phosphorus atom, each of R12, R13 and
R14 is an alkyl group having a carbon number of 1 to 12 or
10 an aryl group having a carbon number of 6 to 12 and is the
game or different from each other, each of R15, R16 and R17
is a hydrogen atom or a hydrccarbon group having a carbon
number 1 te 12 and is the same or different from each other,
and R15 may be bonded to R1l6 to form a cyclic structure.
15
[0111] As the phosphine compound used for producing
such an adduct of the phosphine compound and the quinone
compound, preferable is a phosphine compound having a non-
substituted aromatic ring or a substituted aromatic ring
20 with a substituent group (e.g., an alkyl group, an alkoxyl
group) such as triphenyl phosphine, tris{alkyl phenyl)
phosphine, tris (alkoxyphenyl) phosphine, trinaphthyl
phosphine, tris(benzyl) phosphine or the like. Examples of
the substituent group include a group having a carbon
25 number of 1 to 6 such as an alkyl group or an alkoxyl group.
From the viewpoints of ease availability thereof, the

triphenyl phosphine is preferable.
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[0112] Further, as the quinone compound used for
producing the adduct of the phosphine compound and the
guinone compound, preferable is o-benzoguinone, P-
benzoquinone or an anthraquinone compound. From the
viewpoints of improving storage stability of the resin

composition, the p-benzoquinone is preferable.

[0113] The adduct of the phosphine compound and the
guinone compound can be obtained by bringing the organic
tertiary phosphine and the benzoguinone into contact with
each other in a solvent capable of dissolving both of them,
and then mixing them with each other. Examples of the
solvent include, but are not limited to, ketones having low
solubility for the adduct such as acetone and methyl ethyl

ketone.

[0114] Preferable is a compound represented by the
general £formula (8) in which each of R11, R12 and R13
bonded to the phosphorus atom is a phenyl group and each of
R14, R15 and R16 is a hydrogen atom, that is, a compound
produced by adding 1,4-benzoguinone to triphenly phosphine
from the viewpoints of lowering a thermal elastic modulus
(elagtic modulus at higher temperature) of the cured

product of the resin composition for encapsulation.

[0115] Examples of the adduct of the phosphine
compound and the silane compound which can be used in the
present invention include a compound represented by the

following general formula (9).
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[0116] [Formula 11]
e — + — T —
R18 21
R21 mL——wR'!Q Y2 -—3i—Y4 (9)
| / N
r2 //\\ X3
R20 —va3 Y5
[0117] In the above general formula (9}, “P” is a
phosphorus atom, “Si” is a silicon atom, and each of R18,

R19, R20 and R21 is an oxganic group having an aromatic
ring or a heterocyclic ring, or an aliphatic group, and is
the same or different from each other. “X27 is an organic
group through which *¥2” and “¥3” are bonded together.
“X3” is an organic group through which “Y4” and “YS” are

bonded together.

Each of “¥2” and “Y¥3” 1is a group obtained by
releasing protons from a proton-donating group and is
bonded to the silicon atom contained in the same molecular
to form a chelate structure. Each of “Y4” and “Y5” is a
group cbtained by releasing protons from a proton-donating
group and is bonded to the silicon atom contained in the

same molecular to form a chelate structure.

Each of “X2” and “X3” is the same oxr different from
each other. Each of »¥27, %¥3”, “¥4” and “¥Y5” 1s the same
or different from each other. “Z1” 1is an organic group
having an aromatic ring or a heterocyclic ring, or an

aliphatic group.

roligl] In the general formula (9), examples of each of
R18, R19, R20 and R21 include a phenyl group, a methyl
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phenyl group, a methoxyphenyl group, a hydroxyphenyl group,
a naphthyl group, a hydroxynaphthyl group, a benzyl group,
a methyl group, an ethyl group, a n-butyl group, a n-octyl
group, a cyclohexyl group and the like. Among these groups
an aromatic group having a substituent group such as the
phenyl group, the methyl phenyl group, the methoxyphenyl
group, the hydroxyphenyl group, the hydroxynaphthyl group

or the 1like, or a non-substituted aromatic group 1is
preferable.
[0119] Further, in the general formula (9), “X2" is

the organic group through which “Y2” and “Y3” are bonded
together. Similarly, “X3” 1is the organic group through
which “Y4” and “¥5” are bonded togeother. Each of “¥2” and
“Y3¥ 1is the group obtained by releasing protons from the
proton-deonating group and is bonded to the silicon atom
contained in the same molecular to form the chelate
structure. Similarly, each of “Y4” and “¥Y5” isg the group
obtained by releasing protons from the proton-donating
group and is bonded to the gilicon atom contained in the
game molecular to form the chelate structure. Each of “X2”7
and “X3” is the same or different from each other. Each of
wy2#, Y37, “y47 and “¥Y5” is the same or different from

each other.

A group represented by -Y¥Y2-X2-Y3- or -Y4-X3-¥Y5- in
the general formula (9} is composed of a group obtained by
releasing two protons from a proton-donor. As the proton-
donor, an organic acid containing at least two carboxyl
groups and/or hydroxyl groups is preferable, an aromatic
compound containing at least two or more carboxyl groups or

hydroxyl groups each bonded to carbon atoms constituting an
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aromatic ring is more preferable, and an arxomatic compound
containing an aromatic ring and at least two hydroxyl
groups bonded to adjacent carbon atoms constituting an

aromatic ring is even more preferable.

Examples of such an aromatic compound include
catechol, pyrogallol, 1, 2-dihydroxynaphthalene, 2,3-
dihydroxynaphthalene, 2,2’ -biphenol, 1-1’-bi-2-naphthol,
salicylic acid, 1-hydroxy-2-naphthoic acid, 3-hydroxy-
naphthoic acid, chloranilic acid, tannic acid, 2-
hydroxybenzylalchol, 1,2-cyclohexanediol, 1,2-propanediol,
glycerin and the like. Among them, the catechol, the 1,2-
dihydroxynaphthalene or 2,3-dihydroxynaphthalene is

preferable.

[0120] Further, *“21” in the general formula (9) is an
organic group having an aromatic ring or a heterocyclic
ring, or an aliphatic group. Concrete examples of such a
group include an aliphatic hydrocarbon group such as a
methyl group, an ethyl group, a propyl group, a butyl group,
a hexyl group or an octyl group; an aromatic hydrocarbon
group such as a phenyl group, a benzyl group, a naprthyl
group or a biphenyl group; a reactive substituent group
such as a glycidyl oxypropyl group, a mercaptopropyl group,

an aminopropyl group or a vinyl group; and the like.

Among them, the methyl group, the ethyl group, the
phenyl group, the naprthyl group or the biphenyl group is
preferable from the viewpoints of improving thermal
stability of the adduct represented by the general formula
(9).
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[0121] The adduct of the phosphine compound and the
silane compound can be obtained as follows. First, a
silane compound such as phenyl trimethoxysilane and a
proton donator such as 2,3-dihydroxynaphthalene are added
to a flask into which methanol is put and dissolved therein.
Next, a sodium methoxide-methanol solution is dropped

thereto under a room temperature with being stirred.

Thereafter, when a solution, which has been, 1in
advance, prepared by disgsolving a tetra-substituted
phosphonium halide such as tetraphenyl phosphonium bromide
into methanol, is dropped thereto under a room temperature
with being stirred, a crystal 1is precipitated therefrom.
The precipitated crystal is filtered, washed with water and
vacuum dried. In this way, the adduct of the phosphine
compound and the silane compound is obtained. However, the

method of obtaining such an adduct is not limited thereto.

[0122] A mixing ratio of the curing accelerator (D) is
preferably in the range of 0.1 to 1 mass% with respect to
the whole resin composition. If the mixing ratio of the
curing accelerator (D) is within the above range, the resin
composition can obtain sufficient curability. Further, if
the mixing ratio of the curing accelerator (D) is within
the above range, the resin composition also can obtain good

flowability.

[G123] In the present invention, a compound {E)
including an aromatic ring and hydroxyl groups bonding to
two or more adjacent carbon atoms constituting the aromatic
ring can be used. By using such a compound (E) including

the aromatic ring and the hydroxyl groups bonding to the
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two or more adjacent carbon atoms constituting the aromatic
ring (hereinafter, referred to as “compound (E)”), it is
possible to suppress a crogs-linking reaction of the phenol
resin-based curing agent (&) with the epoxy resin (B) in
the resin composition during melting and kneading thereof,
even in the case where a phosphorus atom-containing curing
accelerator having no latent is used as a curing
accelerator for accelerating the c¢ross-linking reaction

thereof.

This makes it possible to mold the resin composgition
under the high shearing condition, to thereby improve
flowability thereof. Further, this also makes it possible
to prevent embossing of a releasing agent on a package
surface during continuous molding of the resin composition,
or to suppress accumulating of the releasing agent on a
mold surface, to thereby reduce a cleaning cycle of the
mold.

Further, the compound (E) exhibits an effect of
lowering a melt viscosity of the resin composition for
encapsulation, to thereby improve flowability thereof and
also exhibits an effect of improve soldering resistance
although its detail mechanism is not known. As the
compound (E), a monocyclic compound represented by the
foellowing formula (10} or a polycyclic compound represented
by the following formula (11) can be used, and these
compound may include constituent group(s) other than the

hydroxyl group.
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[0124] [Formula 12]
OH
R26 R22
(10)
RZ25 R23
R24

where any one of R22 and R26 is a hydroxyl group. In
the case where one group is the hydroxyl group, the other
group is a hydrogen atom, a hydroxyl group or a substituent
group other than the hydroxyl group. Each of R23, R24 and
R25 is a hydrogen atom, a hydroxyl group or a substituent

group other than the hydroxyl group.

{0125] [Formula 13]
R27 R28
HO RrR2g
OO (a1
R33 R30
R32 R31

where any one of R27 and R33 is a hydroxyl group. In
the case where one group is the hydroxyl group, the other
group is a hydrogen atom, a hydroxyl group or a substituent
group other than the hydroxyl group. Each of R28, R29, R30,
R31 and R32 is a hydrogen atom, a hydroxyl group or a
substituent group other than the hydroxyl group.

[0126] Concrete examples of the monocyclic compound
represented by the general formula (10) include catechol,
pyrogalleol, gallic acid, gallic acid ester and derivatives
thereof. Further, concrete examples of the polycyclic
compound represented by the general formula (11) include

1, 2-dihydroxynaphthalene, 2,3-dihydroxynaphthalene and
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aromatic ring and hydroxyl groups each bonding to two
adjacent carbon atoms constituting the aromatic ring is
preferable from the viewpoints of easily controlling

flowability and curability of the resin composition.

Further, a compound including a phthalene ring having
low wvolatility and high weighing stability as a main
structure thereof is preferable £from the viewpoints of

preventing volatilization of the compound (E) during a

kneading step. In this case, specifically, the compound
including the phthalene ring such as 1,2-
dihydroxynaphthalene, 2,3-dihydroxynaphthalene or

derivative thereof can be used as the compound (E).
Further, one of them may be used alcone, or two or more of

them may be used in combination as the compound (E).

[0127] A mixing zratio of the compound (E) is
preferably in the range of 0.01 to 1 mass%, more preferably
in the range of 0.03 to 0.8 mass%, and even more preferably
in the range'of 0.05 to 0.5 mass% with respect to the whole
resin composition. If the lower limit value of the mixing
ratio of the compound (E) is within the above range, it is
possible to exhibit effects of sufficiently lowering a
viscosity of the resin compesition and  improving
flowability thereocf. O©On the other hand, if the upper limit
value of the mixing ratio of the compound (E) is within the
above range, there is little fear to cause lowering of
curability of the resin composition or properties of a

cured product thereof.

{0128] The resin composition for encapsulation
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according to the present invention may contain a coupling
agent (F} such as a silane coupling agent in order to
improve adhesiveness between the epoxy resin (B) and the
inorganic filler (C). Further improvement of heat
resistance and high temperature storage life of the
obtained resin composition is helped by increasing the
average number "m0” of the numbers “m” o0f the polyvalent
hydroxyphenylene structural units included in the polymer
components each represented by the general formula (1) of
the phencl resin-based curing agent (A). However, in this
case, there 1is a fear that flowability of the resin
compeosition and soldering resistance of an electronic
component device in which a metal lead frame is used are

lowered.

In such a case, by using aminosilane is used as the
coupling agent (F), it is possible to the flowability and
the soldering resistance of the 1resin composition.

Examples of the aminosilane include, but are not limited to,

y-aminopreopyl triethoxysilane, y-aminopropyl
trimethoxysilane, N-B (aminoethyl) y-aminopropyl
trimethoxysilane, N-p(amincethyl) y-aminopropyl methyl

dimethoxysilane, N-phenyl y-aminopropyl triethoxysilane, N-
phenyl vy-aminopropyl trimethoxysilane, N-B(aminoethyl) v-
aminopropyl triethoxysilane, N-6- (aminohexyl) 3-aminopropyl
trimethoxysilane, N- (3-(trimethoxysilyl propvl)-1,3-benzene

dimethanamine, and the like.

[0129] Generally, the aminosilane exhibits excellent
adhesiveness. However, since the aminosilane is reacted
with and bonded to the inorganic filler and the epoxy group

of the epoxy resin contained in the resin composition at a
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relatively low temperature, there is a case that the
aminosilane can not be sufficiently reacted with and bonded
te a metal surface. On the other hand, in the case where a
silane coupling agent having a secondary amine structure is
used as the coupling agent (F}, the resin composition has
the £flowability and the soldering resistance in a good

balanced manner and at a high level.

This is because since the polyvalent hydroxyphenylene
structural unit included in the polymer component of the
phenol resin-based curing agent (A) has acidity, by using
the silane coupling agent having the secondary amine
structure with higher basicity in combination therewith,
the polyvalent hydroxyphenylene structural unit and the
silane coupling agent having the secondary amine structure
are considered to exhibit a capping effect with each other

by generating acid-base interaction therebetween.

Namely, due to this capping effect, reaction of the
silane coupling agent having the secondary amine structure
with the epoxy resin and reaction of the phenol regin-based
curing agent ({(A) with the epoxy resin are delayed. This is
considered to cause improvement of apparent flowability of
the resin composition and further enhancement of
adhesiveness or bonding strength with respect to the metal

surface.

Examples of the silane coupling agent having the
secondary amine structure which can be used in the present
invention include, but are not limited to, N-B(aminoethyl)
y-aminopropyl trimethoxysilane, N-pB (aminoethyl) Y-
aminopropyl methyl dimethoxysilane, N-phenyl y-aminopropyl
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triethoxysilane, N-phenyl vy-aminopropyl trimethoxysilane,
N-B (aminoethyl) y-aminopropyl triethoxysilane, N-6-
{aminohexyl) 3-aminopropyl trimethoxysilane, N-(3-
{trimethoxysilyl propyl)-1,3-benzene dimethanamine, and the

like.

Among them, a silane coupling agent having a phenyl
group and a secondary amine structure such as the N-phenyl
y-aminopropyl trimethoxysilane or the N-(3-(trimethoxysilyl
propyl) -1,3-benzene dimethanamine is preferable from the
viewpoints that the resin composition can exhibit excellent
flowability and contamination of a wmold by the resin
composition can make small during continuous moldability
thereof. As the coupling agent (F), one of the above
aminosilanes may be used alone, two oxr more of them may be
used in combination, or the above aminosilanes may be used

in combination with the other silane coupling agent.

Examples of the other silane coupling agent which can
be used in combination with the aminosgilane include, but
are not limited to, epoxysilane, aminosilane, ureidesgilane,
mercaptosilane and the like. Among them, preferable is a
gilane capable of improving interface strength between the
epoxy resin (B} and the inorganic filler (C) by being
reacted therewith. Further, by using the other silane
coupling agent in combination with the compound (E), it
also can enhance the effect of the compound (E) in which a
melting viscosity of the resin composition is lowered to

improve flowability therecf.

[0130] Examples of the epoxysilane include V-
glycidoxypropyl triethoxysilane, y-glycidoxypropyl
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trimethoxysilane, y-glycidoxypropyl methyl dimethoxysilane,
B-(3,4-epoxycyclohexyl) ethyl trimethoxysilane and the like.
Further, examples of the ureidesilane include Y-
ureidepropyl triethoxysilane, hexamethyl disilazane and the
like. Furthermore, a latent aminosilane coupling agent
protected by reacting the primary amino portion of the

aminosilane with a ketone or an aldehyde may be used.

Further, examples of the mercaptosilane include vy-
mercaptopropyl trimethoxysilane, 3-mercaptopropyl methyl
dimethoxysilane, a silane coupling agent which exhibits a
function similar to the mercaptosilane coupling agent by
being thermally decomposed such as bisg(3-triethoxysylil
propyl) tetrasulfide or bis(3-triethoxysylil propyl)
dizulfide, and the like. Furthermore, the other =silane
coupling agent may have been, in advance, subjected to a
hydrolysis treatment. In this regard, one of the other
silane coupling agents may be used alone, or two or more of

them may be used in combination.

[0131] Among the other silane coupling agents which
can be used in combination with the aminosilane, the epoxy
silane is preferable from the viewpoints of having high
adhesiveness with respect to an organic material such as
polyimide provided on a silicon tip surface or a solder
resist provided on a substrate surface, the mercaptosilane
is preferable from the viewpoints of imparting continuous

moldability to the resin composition.

[0132] A lower 1limit wvalue of a mixing ratio of the
coupling agent (F) such as the silane coupling agent which

can be used in the resin composition for encapsulation is
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preferably 0.01 mass% or more, more preferably 0.05 mass$
or more, and even more preferably 0.1 mass% or more with
respect to the whole resin composition. If the lower limit
value of the mixing ratio of the coupling agent (F) such as
5 the silane coupling agent is within the above range, it is
possible to obtain good solder clacking resistance in the
electronic component device without lowering interface

strength between the epoxy resin (B) and the inorganic

filler (C}.
10
On the other hand, an upper limit wvalue of the mixing
ratio of the coupling agent (F) such as the silane coupling
agent is preferably 1 mass% or less, more preferably 0.8
mass% or less, and even more preferably 0.6 mass% or less
15 with respect to the whole resin composition. If the upper

limit value of the mixing ratio of the coupling agent (F)
such as the silane coupling agent is within the above range,
it is possible to obtain good scoldexr clacking resistance in
the electronic component device without lowering interface

20 strength between the epoxy resin (B) and the inorganic
filler (C).

Further, if the mixing ratio of the coupling agent

(F) such as the silane coupling agent is within the above

25 range, it 1s also possible to obtain the good solder
clacking resistance in the electronic component device
without increasing moisture absorption of a cured product

of the resin composition.

30 [0133] The resin composition for encapsulation
according to the present invention may contain an inorganic

flame retardant (G) in order to improve flame resistance
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thereof. A metal hydroxide or a composite metal hydroxide
capable of preventing burning reaction of the resin
composition due to dehydration and heat absorption thereof
when being burned from the viewpoints of shortening a

burning time of the resin composition.

Examples of the metal hydroxide include aluminum
hydroxide, magnesium hydroxide, calcium hydroxide, barium
hydroxide and zirccenia hydroxide. The composite metal
hydroxide is a hydrotalcite compound contailning two or more
metal elements, and preferably a hydrotalcite compound in
which one of the metal elements is magnesium and another
metal element 1is an element selected £from the group
consisting of calcium, aluminum, tin, titanium, iron,
cobalt, nickel, copper and zinc. As the composite metal
hydroxide, a solid solution of magnesium hydroxide-zinc

hydroxide is commercially available in an easy manner.

Ameng them, the aluminum hydroxide and the solid
solution of magnesium hydroxide-zinc  hydroxide are
preferable £rom the viewpoints of imparting soldering
resistance and continuous moldability to the resin
composition in a balanced manner. As the inorganic flame
retardant (G), one of the hydroxides may be used alone, or
two or more of them may be used in combination. Further,
in order to reduce an effect on continuous moldability of
the resin composition, the inorganic flame retardant (G)
may be subjected to a surface treatment using a silicon
compound such as a silane coupling agent, an aliphatic

compound such as a wax or the like.

[0134] The resin composition for encapsulation
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according to the present invention may optionally contain:
a coloring agent such as carbon black, red oxide or
titanium oxide; a natural wax such as carnauba wax; a
synthetic wax such as polyethylene wax; a releasing agent
guch as a higher fatty acid and a metal salt thereof (e.g.,
stearic acid, zinc stearate) or paraffin; and a low stress
additive such as a silicon o0il or a silicone rubber in

addition to the above components.

[0135] The resin composition for encapsulation
according to the present invention can be prepared by
uniformly mixing the phenol resin-based curing agent (A},
the epoxy resin (B), the inorganic filler (C), the above
mentioned other additive and the like with each other at
normal temperature, for example, using a mixer or the like,
optionally melted and kneaded using a kneading machine such
as a heating roller, a kneader or an extruder, and then
optionally cooled and crushed to thereby adjust dispersity,

flowability or the like to predetermined degrees.

[0136] [Electronic component device]

Next, an electronic component device according to the
present invention will be described. Examples of a method
of manufacturing the electronic component device using the
resin composition for encapsulation according to the
present invention include a method in which a lead frame or
a circuit substrate on which an element is mounted is
placed into a cavity of a mold, and the resin composition
for encapsulation is molded using a molding process such as
a transfer molding process, a compression molding process

or an injection molding process and cured to thereby
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encapsulate the element.

[0137] Examples of the element to be encapsulated
include, but are not limited to, an integrated circuit, a
large-scale integrated circuit, a transistor, a thyristor,
a diode, a solid-state image sensing device and the like.
More preferable examples of the element include an
integrated circuit, a large-scale integrated circuit, a
transistor, a thyristor, a diode, a solid-state image
sensing device and the like each used in a car, and an
element in which 8SiC (carbon silicon) or GaN (gallium

nitride) is used.

[0138] Examples of a constituent material of the lead
frame include, but are not limited to, copper, a copper
alloy, a 42 metal alloy (Fe-42%Ni metal alloy) and the like.
A surface of the lead frame may be subjected to a plating
such as a strike plating of pure copper, a silver plating
(mainly, on a wire joint portion of an inner lead tip) or a
multiple plating of nickel/palladium/gold (PPF (Palladium
Pre-Plated Frame)). As a result, the copper, the copper
alloy, the gold or the 42 metal alloy exists on a portion

of the surface of the lead frame having low adhesgiveness.

[0139] Examples of a type of the obtained electronic
component device include, but are not limited to, a package
used in a memory or a logic type device such as a dual
inline package (DIP), a chip carrier with plastic-lead
(PLCC), a guad flat package (QFP), a low profile quad flat
package (LQFP), a small outline package (SOP), a small
outline J 1lead package (S0OJ), a thinned small outline
package (TSOP), a thinned quad flat package (TQFP), a tape
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carrier package (TCP), a ball grid array (BGA), a chip size
package (C8P), a matrix array package ball grid array
(MAPBGA) or a chip stacked chip size package, a package in
which a power-type device (e.g., power transistor} 1is

provided such as TO-220, and the like.

[0140] The electronic component device in which the
element is encapsulated by molding the resin composition
for encapsulation using the molding process such as the
transfer molding process is added to electronic equipment
or the like directly or after the resin composition is
fully cured at a temperature of about 80 to 200°C for a

time of about 10 minutes to 10 hours.

[0141] FIG. 1 is a view showing a cross section
structure of one example of the electronic component device
produced using the resin composition for encapsulation
according to the present invention. A semiconductor
element 1 is fixed on a die pad 3 through a cured product 2
of a die bonding agent. Electrode pads of the
semiconductor element 1 and a lead frame 5 are bonding
together through wires 4. The semiconductor element 1 is
encapsulated by a cored product 6 of the resin composition

for encapsulation.

[01421] FIG. 2 1is a view showing a c¢ross section
structure of one example of a single side-encapsulated type
electronic component device produced using the resin
composition for encapsulation according to the present
invention. A semiconductor element 1 is fixed on a
substrate 8 through a solder resist 7 and a cured product 2

of a die Dbonding agent. Electrode pads of the
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semiconductor element 1 and electrode pads of the substrate
8 are bonding together through wires 4. Only one surface
of the substrate 8 on which the semiconductor element 1 is
mounted is encapsulated by a cured product 6 of the resin
composition for encapsulation according to the present

invention.

The electrode pads provided on the substrate 8 and
solder balls 9 provided on a non-encapsulated surface of
the substrate 8 are connected together thereingide. By
encapsulating the semiconductor element 1 using the resin
composition for encapsulation according to the present
invention, the electronic component device can have
excellent reliability. Further, by doing so, productivity
of the electronic component device becomes good, and thus

it can be economically obtained.

EXAMPLES
[0143] Hereinafter, the present invention will be
described in detail with reference to specific examples,

but is not limited to the descriptions of these examples.

[0144] Description will be made on each component used
in Examples and Comparative Examples described below. In
this regard, a mixing amount of each component is indicated

as a part by mass unless otherwise described.

Further, an ICI viscosity at 150°C of each of wvarious
epoxy resins and various phenol resin-based curing agents
was measured using a high temperature ICI-type corn plate
rotating viscosimeter produced by M.S.T ENGINEERING K.K. (a

plate temperature was set to 150°C, a 5P corn was used)



8.14 8.26 8.26 8-16 7 8 ------ o [

74
[0145] [Synthesis of phenol resin-based curing agent
1]
5 L stirrer, a thermometer, a reflux condenser and a

nitrogen introduction port were attached to a separable
flask. 504 parts by mass of 1,3-dihydroxybenzene
(“*resorcinol” produced by TOKYO CHEMICAL INDUSTRY CO., LTD.,
melting peoint: 111°C, molecular weight: 110, purity: 99.4%),
10 141 parts by mass of phenol (special grade reagent “phenol”
produced by KANTO CHEMICAL CO., INC., melting point: 41°C,
molecular weight: 94, purity: 99.3%) and 251 parts by mass
of 4,4’'-bischloromethyl biphenyl (*4,4'-bischloromethyl
biphenyl” produced by Wako Pure Chemical Industriesg, Ltd.,
15 melting point: 126°C, purity: 95%, molecular weight: 251)
were welghed into the separable flask, heated while the
inside of the separable flask was replaced with a hydrogen
gas, and then the stirring thereof was started at the time
when the phenol was melted.
20
They were reacted with each other for 3 hours while
maintaining a system inside temperature within a range of
110 to 130°C, and then reacted with each other for 3 hours
while maintaining the system inside temperature within a
25 range of 140 to 160°C by being heated. A chlorine gas
generated in the system due to the above reaction was
discharged therefrom by a nitrogen stream. After the
completion of reaction, unreacted components were distilled
away therefrom under the reduced pressure conditions of 2

30 mmHg at 150°C.

Next, 400 parts by mass of toluene were added to and
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uniformly dissolved into them to obtain a solution.
Thereafter, the solution was transferred into a separating
funnel, and then a washing operation, in which a water
layer was disposed after 150 parts by mass of a distilled
water was added to the solution and shaken, was repeatedly
carried out until the water layer neutralized. Next,
volatile components such as the toluene and the residual
unreacted components were distilled away from an oil layer
by subjecting it to a reduced pressure treatment of 2 mmHg

at 150¢°cC.

In this way, obtained was a phenol resin-based curing
agent 1 composed of polymer components each by the
following formula (12) (hydroxyl equivalent: 126, ICI
viscosity at 150°C: 8.7 dPa-s, softening point: 101°C, both
ends of structural formula: hydrogen atoms). In this
regard, the polymer components contained a polymer
component {(A-1) represented by the general formula (1) with
“k"=z1 and “m”=z1l and a polymer component (A-2) represgented

by the general formula (1) with “k”=0 and “m”=2.

In this regard, the monovalent hydroxyphenylene
structural unit repeating “k” times and the polyvalent
hydroxyphenylene structural unit repeating *"m” times
continuously, alternately or randomly existed, and the
biphenylene group-containing structural unit repeating
“k+m-1” times Dbonded the wmonovalent hydroxyphenylene
structural units together, the polyvalent hydroxyphenylene
structural units together or the monovalent
hydroxyphenylene  structural unit and the polyvalent

hydroxyphenylene structural unit together.
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Further, percentages of the polymer components (A-1)
to {(A-3) obtained by dividing a total of relative
intensities of peaks derived from the polymer component (A-
1), a total of relative intensities of peaks derived £from
the polymer component (A-2) and a total of relative
intensities of peaks derived from a polymex component (A-3)
by a total of relative intensities of peaks derived fzrom
the whole phenol resin-based curing agent 1 by a £field
desorption mass spectrometry (FD-MS) analysis were 38%, 58%

and 4%, respectively.

Furthermore, an average value “k0” of the numbers “k”
of the monovalent hydroxyphenylene structural  units
included in the polymer components, an average number “m0”
of the numbers "m” of the polyvalent hydroxyphenylene
gstructural units included therxein and a ratio thereof
“KO/m0” were 0.78, 1.77 and 30.5/69.5, respectively. In
this regard, the average values “k0” and “m0” were obtained
by an arithmetic calculation considering a relative
intensity ratio of the polymer components based on the FD-

MS analysis as a mass ratio thereof.

[0146] [Formula 14]
OH OH
CHZCHZ (12)
k OH m k+m-1
[0147] [Synthesis of phenol resin-based curing agents
2 to 5]

A gynthesis operation was carried out except that
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mixing amounts of the 1,3-dihydroxybenzene, the phenol and
the 4,4’ -bischloromethyl biphenyl were changed as shown in

Table 1.

In this way, obtained were phenol resin-based curing
agents 2 to 5 each composed of polymer components each
represented by the above formula (12) (both ends of
structural formula: hydrogen atoms). In this regard, the
polymer components contained a polymer component (A-1)
represented by the general formula (1) with “k*=1 and “m”=1
and a polymer component (A-2) represented by the general

formula (1} with “k”=0 and “m”=2.

In this regard, the monovalent hydroxyphenyliene
structural unit repeating *k” times and the polyvalent
hydroxyphenylene structural unit repeating ™“m” times
continuously, alternately or randomly existed, and the
biphenylene group-containing structural unit repeating
“k+m-1”" times bonded the monovalent hydroxyphenylene
structural units together, the polyvalent hydroxyphenylene
structural units together or the monovalent
hydroxyphenylene structural wunit and the polyvalent
hydroxyphenylene structural unit together. Further, the
phenol resin-based curing agent 4 contained only the

polymer component (A-2).

Furthermore, in each of the obtained phencl resin-
based curing agents 2 to 5, a hydroxyl eguivalent, an ICI
viscosity at 150°C, a softening point, percentages of the
polymer components (A-1) to (A-3) each based on a total of
relative intensities measured by a field desorption mass

spectrometry (FD-MS) analysis, average values “k07 and “m0”
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obtained by an arithmetic calculation considering a
relative intensity ratio of the polymer components based on
a FD-MS analysis as a mass ratio thereof, and a ratio

“K0/m0" of the average values “k0” and “m0” are shown in

Table 1.
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[0149] A FD-MS chart of the phenol resin-type curing
agent 1 is shown in FIG. 3, a FD-MS chart of the phenol
resin-type curing agent 2 is shown in FIG. 4, and a FD-MS
chart of the phenol resin-type curing agent 3 1s shown in
FIG. 5. In each of the charts of the phenol resin-type
curing agents 1, 2 and 3, it is confirmed that a peak
having m/z=382 ({(derived from the polymer component (A-1)
represented by the general formula (1) or (12) with *“k”=1
and “m”=1), a peak having m/z=398 (derived from the polymer
component (A-2) represented by the general formula (1) or
(12) with “k?’=0 and ™“m”=2}) and a peak having m/z=366
(derived from the polymer component (A-3) represented by

the general formula (1) oxr (12) with “k”=2 and “m”=0} exist.

Further, it is confirmed that only each of the phenol
resin-type curing agents 1, 2 and 3 corresponds to a phenol
resin-type curing agent (A) in which a total of relative
intensities of peaks derived from the polymer component (A-
1} is preferably in the range of 5 to 80% with respect to a
total of relative intensities of peaks derived from the
whole phencl resin-based curing agent, and a total of
relative intensities of peaks derived from the polymer
component (A-2) is preferably in the range of 20 to 75%
with respect to the total of relative intensities of the
peaks derived from the whole phenol resin-based curing

agent.

In this regard, a FD-MS measurement of the phenol
resin-type curing agents 1 to 5 was carried out as follows.
1 g of dimethyl sulfoxide (DMSO) being a solvent was added
to 10 mg of a sample of the phenol resin-type agent so that

the sample was sufficiently dissolved into the dimethyl
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sulfoxide to obtain a gsample solution, and then a FD
emitter to which the sample solution was applied was
provided to the measurement. The measurement was carried
out using a FD-MS system connecting MS-FD15A (produced by
JEOL Ltd.) to an ionization potion and connecting a double
focus-type mass spectroscope ("MS-700" produced by JEOL
Ltd.} to detector within a detection mass range (m/z) of 50

to 2000.

[0150] As another phenol resin-type curing agent, the

following phenol resin-type curing agent 6 was used.

Phenol resin-type curing agent 6: Phenol aralkyl
regin having a biphenylene chemical structure (“MEH-785158”"
produced by MEIWA PLASTIC INDUSTRIES, LTD., hydroxyl
equivalent: 203 g/eq, ICI viscosity at 150°C: 0.68 dPa-‘sec,
softening point: 67°C)

The phenol resin-type curing agent 6 corresponded to
a phenol resin consisting of the polymer component (A-3)
represented by the general formula (1} or (12) with “k”=2

and “m"=0.

[0151] Ags the epoxy resin (B), the following epoxy

resins 1 to 15 were used.

Epoxy resin 1: Biphenyl-type epoxy resin (“YX4000K”
produced by  Mitsubishi Chemical Corporation, epoxy
equivalent: 185, melting point: 107°C, ICI viscosity at
150°C: 0.1 dprpa‘g)

Epoxy resin 2: Bisphencol F-type epoxy resin (“YSLV-



0.1 0.10.10.10.10.1Spiral flow[cni 104 72 72 81 82 77 120 134

1

1

2 3

10

i5

20

25

129 134 Fl ane resistance a [second] Frrggz( second] Rank 4 12 14 11 3 24

80XY"” produced by Tohto Xasei Co., Ltd., epoxy egquivalent:
190, melting point: 80°C, ICI viscosity at 150°C: 0.03 dPa:

s)

Epoxy resin 3: Bisphenol A-type epoxy resin (“YL6810"
produced by Mitsubishi Chemical Corporatiomn, epoxy
equivalent: 172, melting point: 45°C, ICI viscosity at
150°C: 0.03 dPa-s)

Epoxy resin 4: Sulfide-type epoxy resin represented
by the following general formula (13) (“YSLV-120TE"
produced by Nippon Steel Chemical Co., Ltd., epoxy
equivalent: 240, melting point: 120°C, ICI wviscosity at
150°C: 0.2 dPa-s)

[0152] [Formula 15]

{13)

[0153] Epoxy resin 5: A stirrer, a thermometer, a
reflux condenser and a nitrogen introduction port were
attached to a separable flask. 100 parts by mass of
phenclphthalein (produced by TOKYO CHEMICAL INDUSTRY CO.,
LTD.) and 350 parts by mass of epichlorohydrin (produced by
TOKYO CHEMICAL INDUSTRY CO., LTD.) were weighed into the
separable flask, and then dissloved by being heated at 90°C
to obtain a solution. Thereafter, 50 parts by mass of
sodium hydroxide (solid fine granular, purity: 99%) was
gradually added to the solution for 4 hours, and then the

solution was heated at 100°C to react them with each other
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for 3 hours.

Next, a washing operatiocn, in which a water layer was
disposed after 200 parts by mass of toluene was added to
and dissolved into the solution, and then 150 parts by mass
of a distilled water was added thereto and shaken, was
repeatedly carried out until the water layer neutralized.
Thereafter, the epichlorchydrin was distilled away from an
0il layer by subjecting it to a reduced pressure treatment
at 125°C to obtain a solid product. 250 parts by mass of
methyl isobutyl ketone was added to the solid product to

digssolve it so that a solution was obtained.

The solution was heated at 70°C, 13 parts by mass of
a 30% sodium hydroxide agqueous solution was added thereto
for 1 hour, the solid product and the sodium hydroxide were
further reacted with each other for 1 hour, and then a
water layer was disposed after leaving the solution. A
water washing operation, 1in which a water layer was
disposed after 150 parts by mass of a distilled water was
added to the residue oil layer, was repeatedly carried out
until the water layer neutralized, and then the methyl
isobutyl ketone was distilled away from the oil layer by

being heated and depressurized.

In this way, obtained was an epoxy resin containing a
compound represented by the following £formula  (14)
(hydroxyl equivalent: 235 g/eq, softening point: 67°C, ICI
viscosity at 150°C: 1.1 dPa-s.

[0154] [Formula 16]
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[0155] Epoxy resin 6: Dihydroxyanthracene-type epoxy

resin (“YX8800” produced by Mitsubishi Chemical Corporation,
epoxy equivalent: 181, melting point: 110°C, ICI viscosity
at 150°C: 0.11 dPa-'s)

Epoxy resin 7: Triphenylmethane-type epoxy resin
(*1032H-60" produced by Mitsubishi Chemical Corporation,
epoxy equivalent: 171, softening point: 60°C, ICI viscosity

at 150°C: 1.3 dpPa-s)

Epoxy resin 8: Tetrakisphenylethane-type epoxy resin
(*10318"” produced by Mitsubishi Chemical Corporation, epoxy
equivalent: 196, softening point: 92°C, ICI wviscosity at
150°C: 11.0 dPa's)

Epoxy resin 9: Polyfunctional naphthalene-type epoxy
resin (“HP-4770”" produced by DIC corporation, epoxy
equivalent: 205, softening point: 72°C, ICI wviscosity at

150°C: 0.9 dPa-‘s)

Epoxy resin 10: Phenolaralkyl-type epoxy resin having
a biphenylene chemical structure (“NC3000” produced by
NIPPON KAYAKU CO., LTD., epoxy eguivalent: 276, softening
point: 58°C, ICI viscosity at 150°C: 1.1 dprPa-s)
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Epoxy resin 11: Phenolaralkyl-type epoxy resin having

a phenylene chemical structure

("NC2000” produced by NIPPON

KAYAKU CO., LTD., epoxy equivalent: 238, softening point:

52¢C, ICI wiscosgity at 150°C: 1.2 dpba's)

Epoxy resin 12:

following formula (15)

An epoxy resin represented by the

(epoxy equivalent: 262,

softening

point: 67°C, ICI viscosity at 150°C: 2.4 Pa-'s) was obtained

in the same manner as the synthesis operation of the epoxy

resin 5, except that the phenolphthalein was changed to 100

parts by mass of phenol-modified xylene-formaldehyde resin

("Xister GP-907 produced by Fudow Co., Ltd.,

hydroxyl

equivalent: 197, softening point: 86°C} and the mixing

ratio of the epichlorohydrin was changed.

OCH, CHGH, OCH,CHCH
H,C Gy © W
Cr—oH, L Q GH, @;b J H (15)
F4
[0156] [Formula 17]
[0157] Epoxy resin 13: Methoxynaphthalene chemical
structure containing novolac-type epoxy resin (“EXA-73207

produced by DIC corporation,

softening point: 58°C,

Epoxy resin 14:

(*"N-660" produced by DIC corporation,

softening point: 62°C,

Epoxy resin 15:

epoxy edgquivalent: 251,

ICI viscosity at 150°C: 0.

85 dPa-'s)

Orthocresolnovolac-type epoxy resin

ICI wviscosity at 150°C: 2.

A gtirrer,

a thermometer,

epoxy equivalent: 210,

34 dPa-sg)

a reflux



0/20 0/20 98 [0182][Table 4] Table 4 Exanpl e Conparative Exanple
21 22 23 24 25 1 2 3 4 6 Phenol resin-ggsed curing agent 1 5.50 5.50

condenser and a nitrogen introduction port were attached to
a separable flask. 100 parts by mass of the above phenocl
resin-based curing agent 2 and 400 parts by mass of
epichlorohydrin (produced by TOKYO CHEMICAL INDUSTRY CO.,
5 LTD.) were weighed into the separable flask, and then
dissolved by being heated at 100°C to obtain a solution.
Thereafter, 60 parts by mass of sodium hydroxide (solid
fine granular, purity: 99%) was gradually added to the
solution for 4 hours, and then reacted with each other for

10 3 hours.

Next, a washing operation, in which a water layer was
disposed after 200 parts by mass of toluene was added to
and dissolved into the solution, and then 150 parts by mass

15 of a distilled water was added thereto and shaken, was
repeatedly carried out until the water layer neutralized.
Thereafter, the epichlorchydrin was distilled away from an
0il layer by subjecting it to a reduced pressure treatment
of 2 mmHg at 125°C to obtain a solid product. 300 parts by

20 mass of methyl isobutyl ketone wag added to the so0lid

product to be dissolve it so that a solution was obtained.

The solution was heated at 70°C, 13 parts by mass of

a 30% sodium hydroxide aqueous sclution was added thereto

25 for 1 hour, the solid product and the sodium hydroxide were
further reacted with each other for 1 hour, and then a
water layer was disposed after leaving the solution to
obtain an oil layer. A water washing operation was
repeatedly carried out by adding 150 parts by mass of a

30 distilled water to the oil layer until a water layer
neutralized, and then the methyl isobutyl ketone was

removed from the oil layer by being heated and
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depressurized.

In this way, obtained was an epoxy resin 15 in which
the hydroxyl groups of the above phenol resin-based curing
agent 2 compound were substituted with glycidyl ether

groups (epoxy equivalent: 190 g/eq).

[0158] Ag the inorganic filler (C), used was a blended
material (inorganic filler 1) in which 100 parts by mass of
a fused spherical silica having an average particle size of
30 pm (“FB5607 produced by DENKI KAGAKU KOGYO KABUSHIKI
KAISHA), 6.5 parts by mass of a synthetic spherical silica
having an average particle size of 0.5 pm (“S0-C2” produced
by Admatechs Company Limited} and 7.5 parts by mass of a
synthetic spherical silica having an average particle gize
of 30 pm ("SO-C5” produced by Admatechs Company Limited)

were mixed with each other.

[01589] Ag the curing accelerator (D), used were the

following curing accelerators 1 to 5.

Curing accelerator 1: Curing accelerator represented

by the following formula (16)

[0160] [Formula 18]

@ % HO
L HO' HO

1 1

[0161] Curing accelerator 2: Curing accelerator

represented by the following formula (17)
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[0162] [Formula 19]

C)

[0163] Curing accelerator 3: Curing accelerator

represented by the following formula (18)

5
[0164] [Formula 20]
o 9°
PhyP
{18)
OH
[0165] Curing accelerator 4: Curing accelerator
represented by the following formula (19)
10 [0166] [Formula 21]
o &°
th\© (19)
[0167] Curing accelerator 5: Triphenyl phosgphine
[0168] As the compound (E), used was a compound
represented by the following formula (20) (»2,3-

15 naphthalenediol” produced by Tokyo Kaseili Xogyo Co., Ltd.,
purity: 98%).
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[0169] [Formula 22]
HO
HO
[0170] As the coupling agent (F}), used were the

following silane coupling agents 1 to 3.

Coupling agent 1: y-mercaptopropyl trimethoxysilane

(“"KBM-803" produced by Shin-Etsu Chemical Co., Ltd.)

Coupling agent 2: vy-glycidoxypropyl trimethoxysilane
(“KBM-403" produced by Shin-Etsu Chemical Co., Ltd.)

Coupling agent 3: N-phenyl-3-aminopropyl
trimethoxysilane (“KBM-573" produced by Shin-Etsu Chemical
Co., Ltd.)

[0171] As the inorganic flame retardant (G), used were

the following inorganic flame retardants 1 and 2.

Inorganic flame retardant 1: Aluminum hydroxide being
a metal hydroxide (“CL-303" produced by Sumitomo Chemical
Co., Ltd.)

Inorganic flame retardant 2: Solid solution of
magnesium hydroxide-zinc hydroxide being a composite metal
hydroxide (“ECOMAG Z-10” produced by Tateho Chemical
Industries Co., Ltd.)

[0172] As the coloring agent, used was carbon black

("MA600” produced by Mitsubishi Chemical Corporation).
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As the releasing agent, used was carnauba wax (“Nikko
Carnauba” produced by Nikke Fine Product Co., melting

point: 83°C).

[0173] On a 7resin composition for encapsulation
obtained in each of Examples and Comparative Examples
described below, the following measurement and evaluation

were carried out.

{Evaluation item)

Spiral flow: The resin composition was injected into
a mold for spiral flow measurement according to ANSI/ASTM D
3123-72 using a low pressure transfer molding machine
(“KTS-15" produced by Kohtaki Precision Machine Co., Ltd.)
under the conditions that a temperature was 175°C, an
injection pressure was 6.9 MPa and a pressure keeping time
was 120 seconds, and then a £low length thereof was
measured. Spiral flow is a flowability parameter, and the
larger a value of the spiral flow, the more preferable the
flowability of the resin composition. An unit of the

spiral flow is “cm”

When considering use of the resin composition in a
dual inline package (DIP) and a small outline package (SOP)
and a small outline J lead package (S0J), it is preferred
that the spiral flow thereof is 60 c¢m or more. Further,
when considering use of the resin composition in a chip
carrier with plastic lead (PLCC), a quad flat package (QFP)
and a low profile quad flat package (LQFP}, it is preferred

that the spiral flow thereof is 80 cm or more.
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Furthermore, when considering use of the resin
composition in a thinned small outline package (TSOP), a

thinned quad flat package (TQFP), a tape carrier package
(TCP), a ball grid array (BGA), a chip size package (CSP),
a matrix array package ball grid array (MAPBGA) and a chip
stacked chip size package, it is preferred that the spiral

flow thereof is 110 cm or more.

[0174] Flame resistance: A sample for flame resistance
test having a thickness of 3.2 mm was produced by injecting
the resin composition into a mold using a low pressure
transfer molding machine (“KT5-30 produced by Kohtaki
Precigion Machine Co., Ltd.}) under the conditions that a
mold temperature was 175°C, an injection time was 15
seconds, a curing time was 120 seconds and an injection
pressure was 9.8 MPa. On the obtained sample, the flame
resistance test was carried out according to a standard of
an UL94 normal beam technique. In Tables, ZF, Fmax and

flame regsistance rank {class) after the judgment are shown.

[0175] Continuous moldability: The obtained resin
composition was molded into tablets using a powder molding
press machine (“S-20-A" produced by Tamagawa machinery
Corporation) at a making-tablet pressure of 600 Pa so as to
have a weight of 15 g and a size of ¢l8 mm x a height of
about 30 wm. A tablet supply magazine into which the
obtained tablets were loaded was set inside molding
equipment. An operation, in which a silicon chip and the
like were encapsulated with the resin composition using a
low pressure transfer automatic molding machine (“GP-ELF”
produced by Dai-ichi Seiko Co., Ltd.) as the molding

equipment under the conditions that a mold temperature was
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175°C, a molding pressure was 9.8 Mpa and a curing time was
120 seconds to thereby obtain a 80 pin QFP (lead frame made
of Cu, package outer size: 14 mmx20 mmx2.0 mm thickness,
pad size: 8.0 mmx8.0 mm, chip size: 7.0 mmx7.0 mmx0.35 mm

thicknessg), was continuocusly carried out 400 times (shots).

During this operation, a state that the mold surface
was contaminated or not contaminated and a state that the
packages were molded or not molded (that is, existence or
nonexistence of unfilled portion) were confirmed every 25
shots. The number of the shots that the contamination of
the mold could be first confirmed is shown in the item
“mold contamination” of each Table, or the “A” mark is also
shown therein in the case where the contamination of the
mold did not occur. Further, the number of the shots that
generation of an unfilled portion could be first confirmed
is shown in the item “filling defect” of each Table, or the
“A” mark 1is also shown therein 1in the case where the
unfilled portion did not be generated. In this regard, the
contamination of the mold surface is not preferable because
there is a case that the resin composition of the mold
surface 1is transferred on a surface of the molded
semiconductor device or a case that the contamination of
the mold surface gives signs of generating the unfilled

portion.

Further, before the tablets are actually used in the
molding, they are in a standby state that a maximum of 13
tablets are vertically piled and loaded in the magazine of
the molding eguipment at a surface temperature of about
30°C. During supply conveyance of the tablets in the

molding equipment, the tablet located in a top 1line is
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pushed out of an upper part of the magazine due to rising
of a knocking-up pin from a lowermost part of the magazine,
and then 1lifted with a mechanical arm to thereby be
conveyed into a pot for transfer molding. At this time, if
the up and down tablets are bonded together in the magazine
during the standby state, a conveyance defect occurs. In
this regard, the number of the shots that occurrence of the
conveyance defect could be first confirmed is shown in the
item “conveyance defect” of each Table, or the “A" mark is
also shown therein in the case where the conveyance defect

did not occur.

[0176] Soldering resistance test 1: 12 semiconductor
devices were regpectively produced by encapsulating a lead
frame on which a semiconductor element (silicon chip) was
mounted and the like with the resin composition using a low
pressure transfer automatic wmolding machine (“GP-ELF”
produced by Dai-ichi Seiko Co., Ltd.) under the conditions
that a mold temperature was 180°C, an injection pressure
was 7.4 Mpa and a curing time was 120 seconds. In this
regard, each of the semiconductor device was composed of a
80 pin QFP (lead frame which was made of Cu and whose
surface was subjected to a strike plating, size: 14 mmx20
mmx2.00 mm thickness, the semiconductor element had a size
of 7 mmx7 mmx0.35 mm thickness and was bonded to the inner
lead part of the lead frame through a gold wire having a

diameter of 25 um).

The 12 semiconductor devices were subjected to a heat
treatment at 175°C for 4 hours as a post-cure, subjected to
a humidification treatment in relative humidity of 60% at

85°C for 168 hours, and then subjected to an IR reflow
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treatment (260°C condition}). Existence or nonexistence of
delamination and crack inside thege semiconductor devices
was observed with an ultrasonic reflectscope (“mi-scopell”
produced by Hitachi Kenki FineTech Corporation) and a
semiconductor device in which any one of the delamination
or the crack was generated was defined as “defect”. When
the number of the semiconductor devices defined as “defect”
ig “n”, "n/12” is shown in each Table. In the case where
the number of defect is 1/12 or 1less, this result 1is

determined as “good”.

[0177] Soldering resistance test 2: A soldering
resistance test 2 was carried out in the same manner as the
soldering resistance test 1, except that the humidification
treatment was performed in relative humidity of 85% at 85°C
for 120 hours. In the case where the number of defect is

3/12 or less, this result is determined as “good”.

[0178] High  temperature storage 1life (HTSL) : 20
semiconductor devices were respectively produced by
encapsulating a lead frame on which a semiconductor element
(silicon chip) was mounted and the like with the resin
composition for encapsulation using a low pressure transfer
automatic molding machine (“GP-ELF” produced by Dai-ichi
Seiko Co., Ltd.) under the conditions that a mold
temperature wasg 180°C, an injection pressure was 6.9+0.17

Mpa and a curing time was 90 seconds.

In this regard, each of the 20 semiconductor devices
was composed of a 16 pins-type Dual Inline Package (DIP) in
which a lead frame was made of a 42 metal alloy and had a

size of 7 mmx11.5 mmx1.8 mm thickness, the semiconductor
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element had a size of 5 mmx9 mmx0.35 mm thickness, had an
oxide film having a thickness of 5 um and formed on =2
surface thereof and an aluminum wiring pattern having a
line and space of 10 pm and formed on the oxide film, and
aluminum wiring pad portions and lead frame pad portions
were bonded together through a gold wire having a diameter

of 25 pym.

The 20 semiconductor devices were subjected to a heat
treatment at 175°C for 4 hours as a post-cure, and then an
initial resistance value thereof was measured. Thereafter,
each of them was subjected to a high temperature storage
treatment at 185°C for 1,000 hours, and then a resistance
value thereof was measured. A semiconductor device whose
resistance value after the high temperature storage

treatment became 125% of the 1initial resistance wvalue

thereof was defined as “defect”. When the number of the
semlconductor devices defined as “defect” 1is “n”, “n/20” is
shown 1in each Table. In the case where the number of

defect i1s 2/20 or less, this result is determined as “good”.

[0179] In each of Examples and Comparative Examples,
the regpective components were mixed with each other
according to mixing amounts shown in each of Tables 3, 4
and 5 at normal temperature using a mixer, melted and
kneaded using heat rolls having a temperature of 80 to
100°C, cooled, and then ground to thereby obtain a resgin
composition for encapsulation. On the obtained resin
composition for encapsulation, the above mentioned
measurement and evaluation wexre carried out. These results

are shown in Tables 2, 3 and 4.
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[0180] [Table 2]
Table 2
Example
1 2 3 4 5 & 7 8 9 10
1 5.50
2 5.73 5.64 5.98 4.88 4,94 5.81
Phenol resin-based 3 6.29 6.44 | 6.20
curing agent 4
5
6
1 8.48 | 8.25 | 7.69 3.77 | 3.89
2 8.34
3 8.00
4 5.10
5 9.04
6 8.17
Epoxy resin g 3.77 389
9
10
11
12
13
14
Inorganic filler 1 85 85 85 85 85 85 85 85 85 85
1 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
2
Curing accelerator 3
4
5
Compound (E
Silane coupling 1 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
agent 2 0.07 1 007 | 0.07 | 007 | 0.07 | 0.07 | 0.07 | 0.07 | 0.07 i 0.07
3 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
Inorganic flame 1
retardant 2
Carbon black 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Carnauba wax 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Spiral flow [cm] 122 112 112 124 131 121 82 128 74 72
Flame 2 F [second] 15 16 14 13 12 13 2 2 12 18
resistance Fmax [second] 2] 4 5 6 5 6 1 i 4 6
Rank V-0 V-0 V-0 V-0 V-0 V-0 V-0 V-0 V-0 V-0
Mold
Continioue contamination 350 375 375 350 350 350 A A 400 A
moldability Igglg\?essiec%t A A A A A A A A A A
defect A A A A A A A A A A
Soldering resistance test | 1 | 0/12 | 0/12 | 0/12 | 0/12 | 0/12 | ©/12 | 0/1i2 | 0/12 | ©/12 | 0/12
(defectrimer™™ 12 | a2 | 212 [ a2 | w2 | a2 | o2 | o/12 | 212 | 1712 | 1/12
High temperature storage
(Iife) 1/20 | 2/20 | 1/20 | 2/20 | 1/20 ¢ 2/20 | 0/20 | 0/20 | 0/20 | ©/20
HTSL
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[0181] [Table 3]
Table 3
Example
11 12 13 14 15 16 17 18 19 20
1 4,92 5.12 4,98
2 5.26 5.52 5.79 5.87 5.87 5.87
Phenol resin-based 3 6.12
curing agent 4
5
6
i 3.93 4.53 | 4.43 4.50 4.36 | 4.23
2
3
4
5
6 8.14 8.26 8.26 8.26
Epoxy resin ;
9 3.93
10 4.53
11 4.43
12 4.50
13 .36
14 4.23
Inorganic filler 1 85 85 85 85 85 85 85 85 85 385
1 0.40 0.40 0.40 0.40 0.40 0.40
2 0.45
Curing accelerator 3 0.25
4 0.25
5 0.20
Compound (E 0.05
. . 1 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
S”a”gg?n“tp“”g 51 0.07 [ 0.07 | 0.07 | 0.07 | 0.07 [ 0.07 | 0.07 | 0.07 | 0.07 | 0.07
3 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 | 0.08
Inorganic flame i
retardant 2
Carbon black 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Carnauba wax 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Spiral flow [cm] 104 72 72 81 82 77 120 i34 129 134
Flame ZF [second] 4 12 14 11 3 24 1 1 2 3
resistance Fmax [second] 1 6 5 5 1 7 1 i 1 2
Rank V-0 V-0 V-0 V-0 V-0 V-0 V-0 V-0 V-0 V-0
Mold
Continuows co.n_tamination 375 375 375 375 350 A A 375 375 A
moldability !ggﬁgesggecc;t A A A A A A A A A A
defect A A A A A A A A A A
Soldering resistance test | 1 0/12 | 0/12 0/12 0/12 0/12 | 0/12 0/12 | 0/12 0/12 | /12
(defectrignber™ 12| 2712 | o/12 o712 | 012 | 112 | 112 | 1712 | 0/12 | /12 | 0/12
High temperature storage
life 0/20 | 2/20 1/20 2/20 0/20 2/20 0/20 0/20 0/20 0/20
{HTSL)
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[0182] [Table 4]
Table 4
Example Comparative Example
21 22 23 24 25 1 2 3 4 &)
1 5.50 5.50
2 6.41 4.88 | 5.55
Phenol resin-based 3
curing agent 4 5,34 3.06
5 6.63
6 7.14 3.06 7.53
1 8.48 | 8.48 8.64 | 735 | 6.84 | 7.86
2
3
4 9.10
5 11.72
6
7 6.35
Epoxy resin 8
9
10
11
12
13
14
15 8.43 _
Inorganic filler 1 81 82 32 85 85 85 85 85 85 85
1 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
2
Curing accelerator 3
4
5 0.20
Compound (E 0.05
Silane coupling 1 0.07 0.07 0.07 0.11 0.07 0.07 0.07 0.07 0.07 0.07
agent 2 0.07 | 607 | 0,07 | 0.11 | 0.07 | 0.07 | 0.07 | 0.07 | 0.07 | 0.07
3 0.08 | 0.08 | 0.08 0.08 ! 0.08 | 0.08 | 0.08 | 0.08 | 0.08
Inorganic flame 1 3.0
retardant 2 3.0
Carbon black 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Carnauba wax 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Spiral flow [cm] 110 113 111 95 100 45 129 134 80 80
Flame ZF [second] 4 3 4 14 3 42 11 3 29 46
resistance Fmax [second] 2 2 2 6 2 13 7 2 7 15
Rank V-0 V-0 V-0 V-0 V-0 V-1 V-0 V-0 V-0 V-1
Mold
Continuous contamination A A A 350 - A 225 200 175 -
moldability !gglsge;i:rf]iit A A A A - 125 250 225 200 -
defect A A A A - A A A A -
Soldering resistance test | 1 | 0/12 | 0/i2 | 0/12 | 0/12 - 11/12 | 0/12 | 0712 | 4/12 -
(defectnogoer™ 1ol oy12 | 1712 | 2712 [ 312 | - [12712| 772 | sz | o2 | -
High temperature storage
life 0/20 | 1/20 | 1/20 | 2/20 - 2/20 | 14/20 | 11/20 | 9/20 -
(HTSL)
Tg [DMA tans] - - - - 230 - - - - 270
Weight loss ratio - - - - 0.08 - - - - 0.41
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[0183] The resin composition for encapsulation
obtained in each of Examples 1 to 24 includes the phenol
resin-based curing agent (A) essentially containing the
polymer component (A-1) represented by the general formula
(1) with “k”=1 and *"m”=1 and the polymer component (A-2)

represented by the general formula (1) with “k”=0 and “m”=z2,
the epoxy resin (B} and the inorganic f£iller (C). 1In this
regard, the total of relative intensities of the peaks
derived from the polymer component (A-1) is 5% or more with
respect to the total of relative intensities of the peaks
derived from the whole phenol resin-based curing agent (A)

by the field desorption mass spectrometry analysis.

Further, in the general formula (i), the monovalent
hydroxyphenylene structural unit repeating “k” times and
the polyvalent hydroxyphenylene structural unit repeating
“m” times continuously, alternately or randomly exist, and
the biphenylene group-containing structural unit repeating
*k+m-1" times bonds the monovalent hydroxyphenylene
structural units together, the polyvalent hydroxyphenylene
structural units together or the morniovalent
hydroxyphenylene structural unit and the polyvalent
hydroxyphenylene structural unit together.

One of these resin compositions for encapsulation is
a resin compositions in which the kind of the phenol resin-
based curing agent (A) is changed, the kind of the epoxy
resin (B} 1is changed, the mixing amount of the inorganic
filler (C} is changed, the kind of the curing accelerator
(D), the compound (E) is added thereto, the kind of the
coupling agent (F) 1s changed, the inorganic flame

retardant (G) i1s added thereto or the like. Each of these
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resin compositions for encapsulation exhibits frowability
(spiral flow), flame resistance, continuous moldability
(mold contamination, filling property, conveying property),
soldering resistance and high temperature storage life in

an excellent balanced manner.

[0184] Further, in the resin composition for
encapsulation obtained in each of Examples 1 to 24, by
using the specific epoxy resin (B), the curing accelerator
(D), the compound (E) and the coupling agent (F) together
with the phenol resin-based curing agent (A) as a curing
agent, it has become apparent that the following effects

can be obtained.

The resin composition for encapsulation obtained in
each of Examples 1 to 6, 8 and 17 to 20, in which only the
epoxy resins 1 to 4 and 6 being the crystalline epoxy
resins are used as the epoxy resin (B), exhibits especially

excellent flowability.

The resin composition £or encapsulation obtained in
each of Examples 9 to 11, in which the epoxy resins 7 to 9
being the polyfunctional epoxy resins are used as the epoxy
resin (B), exhibits especially excellent high temperature

storage life.

The resin composition for encapsulation obtained in
each of Examples 7 and 21, in which the epoxy resin 5 being
the phenclphthalein-type epoxy resin is used as the epoxy
resin (B), exhibits excellent flame resistance, high
temperature storage life, soldering resistance and

continuous moldability, even in the case where the amount
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of the inorganic filler contained therein is small.

The resin composition for encapsulation obtained in
each of Examples 12 to 14, in which the epoxy resins 10 to
12 being the phenol aralkyl-type epoxy resin or the phenol-
modified aromatic hydrocarbon-formaldehyde resin-type epoxy
resin are used as the epoxy resin (B), exhibits especially

excellent soldering resistance.

The resin composition for encapsulation obtained in
each of Examples 8, 11, 15 and 17 to 20, in which the epoxy
resins 6, 9 and 13 being the epoxy resin having the
naphthalene chemical structure or the anthracene chemical
structure are used as the epoxy resin (B), exhibits
egpecially excellent flame registance and high temperature

storage life.

The cured product of the resin composition for
encapsulation obtained in Example 25, in which the epoxy
resin 15 being the epoxy resin represented by the general
formula (Bl) is used ag the epoxy resin (B), has a glass
trangition temperature (Tg) of 230°C which is higher than
these of the resin compositions for encapsulation obtained
in Examples 1 to 24 being within 150 to 19%0°C. Further, it
has a very low weilght loss ratio as compared with the resin
composition for encapsulation obtained in Comparative
Example 5 whose cured product has a high glass transition
temperature (Tqg). Therefore, the resin composition for
encapsulation obtained in Example 25 achieveg both the
improvement of the glass transition temperature (Tg) and
the lowering of the weight loss ratio of the cured product

thereof, while maintaining the flame resistance of the
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cured product and the flowability of the resin composition.

The resin composition for encapsulation obtained in
each of Examples 8 and 17, in which the curing accelerators
1 and 2 being the tetra-substituted phosphonium compound
and the adduct of the phosphine compound or the silane
compound are used as the curing accelerator (D), exhibits
especially excellent continucus moldability as compared
with the other Examples (Examples 18 and 19) which contains
the same components as Examples 8 and 17 except the curing

accelerator (D).

The resin composition for encapsulation obtained in
each of Examples 18 and 19, in which the curing
accelerators 3 and 4 being the phosphobetaine compound or
the adduct of the phosphine compound and the guinone
compound are used as the curing accelerator (D), exhibits
especially excellent flowability and soldering resistance
as compared with the other Examples (Examples 8 and 17)
which contains the same components as Examples 18 and 19

except the curing accelerator (D).

The resin composition for encapsulation obtained in
each of Examples 20 and 21, in which the compound (E) is
used, exhibits good flowability and excellent continuous
moldability in spite of the use of the curing accelerator 5
being the phosphorus atom-containing curing accelerator

having no latent as the curing accelerator (D).

The resin composition for encapsulation obtained in
Example 6, in which the silane coupling agent being the

silane coupling agent having the secondary amine structure
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is used as the silane coupling agent (F}, exhibits
especially excellent flowability and soldering resistance
as compared with the other Example (Example 24) which
contains the same components as Example 6 except the silane

coupling agent (F).

[0185] On the other hand, the resgin composition for
encapsulation obtained in Comparative Example 1, in which
the phenol resin-based curing agent 4 consisting of the
polymer component (A-1} represented by the general formula
(1) with “k”=21 and "m”=21 is used instead of the phenol
resin-based curing agent (A), exhibits inferior flowability,
flame vresistance, continuous moldability and soldering

resistance.

The resin composition for encapsulation obtained in
Comparative Example 2, in which the phenol resin-based
curing agent 5 whose total of relative intensities of the
peaks derived from the polymer component (A-1l) represented
by the general formula (1) with “k7"21 and "wm”"=z1 is less
than 5% with respect to the total of relative intensities
of the peaks derived from the whole phencl resin-based
curing agent ({(A) is used instead of the phenol resin-based
curing agent (A), exhibits inferior continuous moldability
and high temperature storage 1life, and also exhibits

inferior soldering resistance under the severe conditions.

The resin composition for encapsulation obtained in
Comparative Example 3, 1in which the phenol resin-based
curing agent 6 being the phenol aralkyl resin having the
biphenylene chemical structure which corresponds to the

phencl resin-based curing agent consisting of the polymer



resi n-based curing agent (A) essentially containing the pol yner
conponent (A-1) represented by the general formula 5 (1) with "k"il
and "m'?.1 and the pol yner conponent (%) represented by the general
formula (1) with "k"=0 and uni. 2, the epoxy resin (B) and the
inorganic filler (C. In this regard, the total of relative
intensities of the peaks derived fromthe polynmer conponent (A-1) is
596 or nDemMdrEnt) eshectedr@ ddift dDt8) e rimidare iduensd ties wich
t he peaks derived fromthe whole phenol resin-based curing agent (A)
by the fiekd zFesttPt IBh=Fads rionEte3d anhl F8Ps Phemchearesinrhared
general forml h n enL .1 I QXY g t :
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these resid £OMRASHY #Sfle ANCARSYLALION | S 183 5 \d s,
whi ch the kﬁﬁh of the phe OF resi n-based curingzﬁgeﬁ?xfg§?ﬁgﬂi angé%?
t he ki nd ofestielepedy ragiimyg Brdantchangehngiw imxi mf antunt wfloher
i nor ic filler (O, .is,,changed, the kind.of the curi accel grat or
30 (50 ¢ e saind 2 e T ot 6 TR R ol |
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conveying property), soldering resistance and high tenpérature

st orage | bRgech Blgme @etientopal ahted AanfEe, polymer component (A-
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bnt o7t estelohe alBE G R (RBET T bwARG arrerre PRt 1Tty
obt ai ned. sb5Hee RS ire CGMROSd =0 fHolgte neasidadian aldaiqed ife each
of Exanples 1 to 6, 8 and 17 to 20, in which only the epoxy resins 1
to 4 and 6 being the crystalline epoxy resins are used as the epoxy
resinpgB), exhiphts esneci abiyosxeebhetor | ONRBLLLIYeid0 obtained®in
resin conposition for encapsul ati on obtained in each of Exanples 9 to
11, in whiCompelratapexy Feasnpbe7 tSo ohdei ng t helpol ybdass onafampokion
resins ar he 0 resj ~.-exhibits especi xcel | ent
i gh  emporEatE B gl (b g with] e & AAER Ainde SR, £
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epoxy resin .are used as the epoxy resin (B), exhibits especially
excel | ent " Fed r‘?g‘q} géi%nteﬁjfcel.s " resin conposition for

encapsgll ati on obtained in each of Exanples 8, 11, 15 and 17 to 20, in
whi ch the epoxy resins 6, 9 and 13 being the epoxy resin having the
napht hal e midd ARBLIAARILINY t he ant hracene chemical structure

[0186] According to the present invention, it is




The cured product of the resin conposition for encapsul ati on obt ai ned
in Exanple 25, in which the epoxy 20 resin 15 being the epoxy resin
represented by the general fornula (BLPS s used as the epoxy resin
(B), has a glass transition tenperature (Tg) of 230C which is higher
than these of the resin conpositions for encapsul ati on obtained in
Exanples 1 to 24 being within 150 to 190C. Further, it 25 has a very
|0W/“B'9thb%%%l%aFt8 RSB RAAWM bRLERE reshR GoMPeShbLe:{8h for
encapsul ati on obtai ned i n Conparative Exanple 5 whose cured product
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for encapswm-abi=0naehhal nad énegach afcBExanphesed ppdaddec ktRWMRLEN dde
curing accelerators 571 and 2 being the tetra-substituted phosphoni um
conmpound HAY1f¥e hagbduee lorHd thhosphi ne conmpound or the sil ane
conpound are used as the curing accelerator (D), exhibits especially
excel l ent continuous noldability as conpared with the other Exanples
(Exanpl es 18 anfo9) wihish corHsms 10tHde sareirconponegnmisit@aion  for

Ex 8 and 1 t.th i ng. | t D). Th i
CompokT 11 BREPEFUIAEATEN AE| G HOE T h SR of MU RS U4 7 781
in which thauettiag lbedcsel &hahPEs] 3t aod-dypei NgldderfHhns phoahgicidift

conmpound or the adduct of_ the phosphjine compound and t he qui none
conpound SF¥1GSed RFPYIHAELF i ng K&Tler BRERPEDIALERATBYPE ESREhngniye

excel | ent ct;h@\%(%ki de AR SRS | Bt 281 ShANCECA3a00TRRYE] Sl iRq

ot her Exanples (Exanples 8 and 17)" 20 which contains the sane

conponent snderbdtplmesrel SSerrird ocendepionhesvahi pg decelaer atleact(nic
The resin i.tion f ul ati.on talned i.n_each of Exanpl es
20 an 21?&9‘%\%\%{% the%%lc?%%%%% '(E;tlhl%s %%eﬁgs?gl el%‘ie%% $90dd ° L%
fl owabi | i iypdasd réxdekpeltl catdtliingous nol dability in spite of the use
of the curing accelerator 5 being the phosphorus atom contai ni ng
curing accelerator having no latent as the curing accelerator (D)
30The resrERrPEeANRESON OF REFERES@EIUI ation obtained in Exanple 6, in
whi ch the SiTané coupli ng agent. bei ng the silane coupling agent
havi ng t hd0%4&dédndar y lanidf@isioeiand elEents used as the sil ane

coupling agent (F), exhidjtsy ‘;ﬁ?ﬂﬂcﬂ Il exceld e dity and

sol dering resistance as conpared wth the other Exanpl/e (Exanple 24)
whi ch contai ns the s&me ldenms@dent s as Exanple 6 except the silane 5
coupling agent (F). hpl%é]%p the other hand, the resin conposition
for encapsul ati on obtainedin Conparative Exanple 1, in which the
phenol resin-based cw i ngaApetarde consi sting of the 10 pol yner
conponent (A-1) represented by the general formula (1) with "kML and
"m.1 is used instea® of tHEFhemFIOTS nHasdPTdt i FPRpHEI® , for
exhi bids kpkapi-onakhiowability, flanme resistance, continuous

nol dabil ity and sol dering resistance. 15 The resin conposition
for encapsul ati on obt7ai reed.dery Gmatati ve Exanple 2, in which the
phenol resin-based curi 5 whose total of relative intensities
of the peaks derived%#rg%¥%ﬁgg%§iyner conponent (A-1) represented 20
by the general fornulsa (Sblde# dlK'il and "m'l is less than 596 with
respect to the total of relative intensities of the peaks derived
fromthe whol e phenol resin-based curing agent (A) is used instead of
t he phenol resin-based curing agent (A), exhibits inferior continuous
nmol dability 25 and high tenperature storage life, and also exhibits
inferior soldering resistance under the severe conditions. The resin




Conparative Exanple 3, in which the phenol resin-based 30 curing
agent 6 being the phenol aral kyl resin having the biphenyl ene
chemcal structure which corresponds ti&he phenol resin-based curing
agent consisting of the polynmer 104 conponent (A-3) represented by
the general formula (1) with "k"?_2 and "n=0 is used instead of the
phenol resin-based curing agent (A), exhibits inferior continuous

nol dability and high tenperature stopagemki fe, and al so exhibits 5
inferior soldering resistance under the Sévere conditions. The
resin conposition for encapsul ati on obtai ned in Conparative Exanple
4, in whi & itnatvimgn @f. the phenol resin-based curing agent 4
consistin conponent (A-2) represented by the
general formula (1) with "k"=0 and "nf2 and the phenol resin-based
curing_agent 6 being.the @henog.aralk¥l resin Ea%Lng t he bighenétene
cheni cal st uct ir 85 R chOTBPP &5 pBRASE OF 0 *PHEPEHERGH “Fes FRMBASE4 80r i ng
agent consisting qfhdhel paladmd-omonefiritd i5e3: repyeseatkyily
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phenol reSORTEASERTURi RPRGEE CRIPORESS ekhrbi t Famssgred by the
conti nuoug JiBlAARd | d¥neS91 debing1LeSi St apsenand ipgh temperaturey 4
storage life. 20The Tesin conposition for encapsulation obtained In
Conpar at i weolExenpl edugasent hi §h-3l assepransintedn benpertst urdo)Toyies
conp d with the resin_conmposition,for. encapsylafion obtained in
Exanp (g 25 S50 " does ot have 'St 1} é‘i ent afrfcgmg" r%s’i stance. For this
reason, it exhi&ntepdkyarkaige (Bei;ghhdl oss ratio of the cured product
t her eof under the high tenperature conditions of 200C and 1, 000
hours, and t hus®do2RChIe haveisdfEi dFént flane resistance and heat
resistance for yhbleZhnGai LN A @cpaekage kAcwALbehiasS relimnt
is used. 30 INDUSTRI AL APPLI CABILITY 105 possible to econom cally
obtai n a Fegilivecomiesi thhen Hodrymaic apsumaagon FaviIng. s d deryd ngpre with
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hi gh tenperature storage life an eat resistance 1n an “excellen

bal anced FErmennene aiehlan Ehecdi omes icoinperent cueing e agroduced) by a
encapsul at..n el enent _with a cured praoduct_ thereof and havi ng high
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encapsul ation i srapphdariately used in manufacturing an industrial
resin encapsul ati on-type el ectronic conponent device, especially, a
resin encapsul ati on-type el ectronic conponent device whose
operational fel®dbiliity i$ required undeR*the mpysg sever &4conditions
such as in-car ectnonic edOHprent | Ther , pr gsen
i nvention i i
REFERENCES dnl Sem

'Ei {1
el e t 207 2
m RS (R3)q R5

k+m-1
where each of R1 and R2 1is independently a
20 hydrocarbon group having a carbon numbexr of 1 to 5, each of
R3s 1s independently a hydrocarbon group having a carbon
number or 1 to 10, and each of R4 and R5 is independently a
hydrogen atom or a hydrocarbon group having a carbon number
of 1 to 10,
25 *a” is an integer number of 0 to 3, “b” is an integer
number of 2 to 4, “c” is an integer number of 0 to 2, and

“d? is an integer number of 0 to 4,
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IS: 5 1. Aresin conposition for encapsul ati on, conpri sing: a
phenol resin-based curing agent (A) essentially containing a polyner

conponent (A-1) represented by the follow ng general fornula (1) with

"k"?_1 and "nt.dsapd S powrfeanaormﬁaﬂeni (Adde @rﬁi@x%?ﬂ;}e%rpy iheger
following 10 general fornula (1) wth "k" =0 and "m'a. 2;” an epoxy

resin (B) puakgranti ﬁoft@aﬁloc apd & +('@)’, is 2 or p&geith a total of
relative int ens&ﬁé es f l%%tderhyagoggggkbg?egfgl E&f,&gg@ggfnt unit

(A-1) is 5%or nore vmt respec

atl ve
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uctura unit repeatin mes continuously,
alternately or randomly exist, and

the biphenylene group-containing structural unit
repeating “k+m-17 times bonds the monovalent
hydroxyphenylene structural units together, the polyvalent
hydroxyphenylene structural units together or the
monovalent  hydroxyphenylene structural unit and the

polyvalent hydroxyphenylene structural unit together.

2. The resin composition for encapsulation as claimed in
claim 1, wherein a total of relative intensities of peaks
derived from the polymer component (A-2) is 75% or less
with respect to the total of relative intensities of the
peaks derived from the whole phenol resin-based curing
agent (A) by the field desorption mass spectrometry

analysis.

3. The resin composition for encapsulation as claimed in
c¢laim 1 or 2, wherein the total of relative intensities of
the peaks derived from the polymer component (A-1) is in
the range of 5 to 80% with respect to the total of relative
intensities of the peaks derived from the whole phenol
resin-based curing agent (A) and the total of relative
intensities of the peaks derived from the polymer component
{A-2) 1is in the range of 20 to 75% with respect to the
total of relative intensitieg of the peaks derived from the
whole phenol resin-based curing agent (A) by the field

desorption mass spectrometry analysis.



[ Formul a 1] where each of Rl and R2 is independently a 20

hydr ocar bon group having a carbon nunmber_of 1 to 5, each of R3s is

i ndependently a hydrocarbon group havitff a carbon number or 1 to 10,
and each of R4 and R5 is independently a hydrogen atomor a

hydr ocar bon group having a carbon nunber of 1 to 10, 25"a" is an

i nteger nunber of 0 to 3, "b" is an integer nunber of 2 to 4, "c" is
an integer nunber of 0 to 2, and "d" is an integer nunber of 0O to 4,
107 each _of "k" and "m' i s independently an integer nunber _of
0 to 10 afd "k"¥Rft TPELB 6PMPRPGEACD fOT enORpSygmsvarems claimed in
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total of relative intensities of peaks derived fromthe pol yner
conponent tH&TBIN §s75n dhe aenaf f ddsifectta #2HB total of rel ative
intensjties of the peaks derived fromthe whol e phenol resin-based
curing agent (A) by the field desorption mass spectronetry 20
anal ysi s. 5.3. Theeressnnconppseticdapnf doremt@apgpshdikitdmras ldaettd nin
claiml or._2, wherein the total of relative intensities of the peaks
Ger | ved 1 P58 (6 501 iR tbbohant - (RREFELE PR 38SERES ageicr T8 oF
80% wi t h respechutiBetde tofal of realiali vRohdianshti emﬁréﬂqamﬁgﬁpene
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total of FEFAGEYEIINtEHSS i FCcHidehelPehRe BOLYIEd COBMONSE LS| Qfelhe
conp nt 3 1S d 3 b 2 7 Ethspe c
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phenol re&ion<b&sed curing agent (A) by the field desorption mass
spectronetry analysis. 108 4. The resin conposition for

encapsul ation as clained in any one of clains 1 to 3, wherein a ratio
of an avewage vaheer2kffi obmpheindpherfsr” lehcefpstiietionoval erlfaimed in

hydr oxyphenyl ene structural unjts_inc|luded in_the polynmer conponents
of 't ho pheMil SPESIE HastI Lt 1 D B0eHPSCR) “wArh SFERRaEt PO an ey
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structural units included therein is in the range of 18.
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pol ymer cdéwpénédnts of the 15 phenol resin-based curing agent (A) is
inthe range of 0.5 to 2.0. 6. The resin conposition for

encapsul ation as clained in any one of clains 1 to 5, wherein an
average val.ue "TRE o&s20 tbeporabeps Tl ehdaheuweitival & claimed in
hydr oxyphenyl ene structural units included_in the polynmer conponents
of the ph&Rdl PBSi nhaselPt®fing ddent (AVFLELSiR t BB raWgenbf of 4 the

2.4. 25 71108 o88ic fAAMRASI {d)0drta 4eAPSH ald 0 &% A HgES dfbn for
encapsulation is in the range of 70 to 93 mass% with
respect to a total amount of the resin composition for

30 encapsulation.

8. The resin composition for encapsulation as c¢laimed in



any one of claims 1 to 6, wherein an anount of the inorganic filler
(C) contained in the resin conp05|t|on for encapsulation is in the
range of 70 to 93 nass-96 with respectoﬁo a total anount of the resin
conposition for 30 encapsulation. 109 any one of clains 1 to 7

further conprising a coupling agent (F). 9. The resin conposition
for encapsulation as clained in 5 claim8, wherein the coupling agent
(F) contakhy aosé | affe €nuphé Ng agenty hayifiged Fihganh N@oupling

structure. 10. The resin conposition for encapsulation as clained in
any one of9JER& rE)t to 9, wherein a hydroxyl equival ent of 10 the
phenol resin-based curing agent (A) is in the range of 90 to 190
g/eq. 11. The resin conposition for encapsul ation as clainmed in any
one of cl&i.ms 1The esimherspasiheorpbry eesapseBptiﬁncaﬁtmhmimad in

| east oxy Jesi.n selected fro the group c stitutin

cryotal i1 iapngy ulRet L ER B Bty PR PR 1%k Bitane
phenol pht kal@linty RgepROXRVEAS B a@@oaldphgzn@lmlalrealsltwudtyﬁ% .epoxy
resin. 20 12. The resin conposition for encapsulation as clained in
any one of clains 1 to 10, wherein the epoxy resin (B) contains an

epoxy resh@ repfﬁéePéQQnbMo&%@siQ&bﬁ“&BQ Q%@%@%hl&@&%ﬂ'%s(%ﬁblﬁ@é

[ Formula 2] 0-CF1 110 .14C2°) )- V01b a (R1), (JR3)d R4

R4 (R2), aR%Zi one of claims 1 to 9, wherein a hydroxyl equlvalent of
10 the phenol resin-based curing agent (A) is in the range of

90 to 190 g/eq.

11. The resin composition for encapsulation as claimed in
any one of claims 1 to 10, wherein the epoxy resin (B)
15 contains at least one epoxy resin selected from the group
constituting of a crystalline epoxy resin, a polyfunctional
epoxy resin, a phenolphthalein-type epoxy resin and a

phenol aralkyl-type epoxy resin.

20 12. The resin composition for encapsulation as claimed in
any one of claims 1 to 10, wherein the epoxy resin (B)
contains an epoxy resin represented by the following

general formula (B1):

25



(B 1) independently q where CI/ 11 RS Rl and R5 eachof
hydrocar bon group having a carbon nungr, of 1 to 5, each of R3s is

i ndependently a hydrocarbon group having a carbon 5 nunber or 1 to
10, and each of R4 and R5 is independently a hydrogen atom or a

hydr ocar bon group having a carbon nunber of 1 to 10, "a' is
an integer nunber of 0 to 3, "b" is an integer nunber of 2 to 4, "c"
is an integer n&ﬁ%@@ub@ @]to 2, and 10 "d" is an integer number of 0

to 4, each of and "q" is independently an integer nunber
of 0 to 10 and "p"+ *f é& Iarger t he, nonoval ent
gl yci dyl at ed phenykene pur

15 phenyl ene struct

2l unit repe
pol yval ent gl yci dyl

Ll T S

times continuously;{al rando st
bi phenyl ene group-;éﬁqu ing strucfural uni ?ting "p+Q- "qtines
bonds the nonoval ent gl 3ﬁdylated ¢

{B1)

where each of R1 and R2 is independently a
hydrocarbon group having a carbon number of 1 to 5, each of
R3s is independently a hydrocarbon group having a carbon

5 number or 1 to 10, and each of R4 and R5 is independently a
hydrogen atom or a hydrocarbon group having a carbon number

of 1 to 10,

“a” is an integer number of 0 to 3, “b” is an integer
number of 2 to 4, “¢”7 is an integer number of 0 to 2, and
10 “d” is an integer number of 0 to 4,

each of ™“p” and “g” is independently an integer
number of 0 to 10 and “p“+*“g” is 2 or larger,
the monovalent glycidylated phenylene structural unit
repeating “p” times and the polyvalent glycidylated
15 phenylene structural unit repeating “g” times continuously,
alternately or randomly exist, and
the Dbiphenylene group-containing structural unit
repeating “p+g-1" times bonds the monovalent glycidylated
phenylene structural units together, the polyvalent
20 glycidylated phenylene structural units together or the
monovalent glycidylated phenylene structural unit and the

polyvalent glycidylated phenylene structural unit together.



phenyl ene structural units together, the polyval ent 20 gl ycidyl at ed
phenyl ene structural units together or, ,the nonoval ent glycidyl ated
phenyl ene structural unit and the polyval ent gl ycidyl ated phenyl ene
structural unit together. 111 13. The resin conposition for
encapsul ation as clained in any one of clains 1 to 12 further
conprising a curing accelerator (D). 5 14. The resin conposition for
encapsul ation as clainmed in claim 13, wherein the curing accel erator

(D) contanis atrheaslopnecaubbog: achekeratar selaatad.l Lomhie R

constituting of a tefra-su oSphoni am ¢conpoun

phosphobetaiyneonenpoiind ladnsadducio of2a Hhosph necoprpedmd and curing
qui none conpognd and adduct of a phosphoni um conpound and a sil ane

n
conpound.acfg.eﬁ%@QFégFH'conposition for encapsulation as clainmed in

15 anysone of clainms 1 to 14 further conprising a conpound (E)
including an aromatic ring and hydroxyl groups bonding to two or nore
adj acent @d&4r-bonThg oRESEBNSEMPASLAGONNE CHr 6REEIPE Wiakgom@si g lafied in

resin compasiti ofs fopyancapsylali o, 85, claijmd i n %nyU?PeC8§ng%%n§ﬂ}
to 15 further conprising an inorganic ?Iane Fet ar dant G . . e
resin compesistti onfeor cendays ulaatdedreras ot aiswckdue®5 famyn orgheof group

claims 1 to 16 .further nprising an inqgrganjc.fla ret ar dant
ot o i 6 S L P S S SO e e TS M 4 Gt 2
Anel et r opineeRTRRRERLGRY i GRFAdUTethhYad@uencapsul aHdrgpramee| @itund

with a cured product of the resin conmposition for encapsulation
defi ned bfl&ny2orf81HIoRG aicePPyl 12nd an adduct of "a phosphonium

compound and a silane compound.

15. The resin composgsition for encapsulation as claimed in
15 any one of claims 1 to 14 further comprising a compound (E)
including an aromatic ring and hydroxyl groups bonding to
two or more adjacent carbon atoms constituting the aromatic

ring.

20 1s. The resin composgition for encapsulation as claimed in
any one of claims 1 to 15 further comprising an inorganic

flame retardant (G).

17. The resin composition for encapsulation as claimed in
25 any one of claims 1 to 16 further comprising an inorganic
flame retardant (G) containing a metal hydroxide or a

composite metal hydroxide.

18. An electronic component device produced by
30 encapsulating an element with a cured product of the resin
composition for encapsulation defined by any one of claims

1 to 17.





