;e3e0 @ | F Pg 60 TO d!'!~ ~~1. . f~t; ... " : -1.; ~~e., f ~®Roygs ~7
*?1lrl'~~ ~~s ~4 TjJ' - 1 - *166166* LATENT CATALYST, THERMOSETTI NG RESI'N /
COVPCSI TI ON COVPRI SI NG THE CATALYST, EPOXY RESI N MOLDI NG IVATERI AL {oed A
COVPRI SI NG THE CATALYST, P.ND SEM CONDUCTOR DEVI CE BACK m,"mﬁm Db 1 W
| NVENTI ON FI ELD OF THE | NVENTI ON *ACf I ON* Thi s i nvention Ty bE o
| at ent catal yst extrenely excellent in noistlur€ resistance releiadility, 5
curability and storage stability at~ordinary tenperature, a thernosetting
resin conpositATHNE SrpFALY $15, t FRERMOSETTENGpRESINeSOMPOSIAIOY COMPRISINGOr
encapsul ating_a_sem conductor responding to insertion nounting and surface
mount i ng whi c Ao CHTAG VSt -e BPAX Y RBF TN #OLENG MAVEER BAe nCOMPREAI NG Y THEANd

is excellent in noisture resistance reliability, storage stability at
ordinary tenmperature and RBFR&ESTit PpNDaSEMT COIRUCHRRIABFIGR: Vi ce i n which

t he nol di ng NmEMaIRGROUND WsedrrRELARRE ST STATEMENT 15 Ther rmsettlmmmwmmw '
have been required to have a storage stability at ordinary tenper m’mmm
t he purpose of sSIHFALX VARG NUENIIoN t hereof, and various |atent sacrons
catal ysts have been devel oped by now. The | atent catal yst neans a catal yst
havi ng excel | ent cur abi IThis dimventcioi aelfbest oo agelataht| cayaayserdi nary
tenperature for exhihiting its catalytic activity at an appropriate
tenperature orf¥RFIRRGLY rfCebdaRft dn MeisBupgsrevistance osetiahal iay,
tetra-substg’ t ut ed!Bng%honi mtetra-substjtuted borate in which the
substituents &t ARG SEFE9S Stabikity caDsoRdinaby htexperrsnre, a

curability an | t. st qQrage - 2 5 10 15 20 25 ,stabjlity at ordinary
t enperat ure. %ﬁ?&?ng’tslre%%tﬁetsﬁt%(f%m%n‘?‘?’%‘??’as-%%%st'?? uf8fehofBt e

exhibits its (é‘iatoelé BoRpT-Tod M MVANF issociation of the ionic bond between
t he anion portion y)a/ttr?f% tlﬁ’et]dg\gtc%%)ﬁu p}!omrfte:j"lo:ha,sfs%mf h%’?c?%uf%ﬂbﬁga?uﬁﬁméf whi ch
the catal ytic cafidudtior irespdidline s & ' ngl 89 :
tenperature at which the bond is ggi sspcqf%%%g%qg%&?%gggu%é?i ?%‘gﬁ €on
boron have a speeiting WhidH Wol.d i MadE 1 DONEbOFBsed Ot REVELEHe latent
appropriate bond-strength and exhibits no activity at ordinary tenperature
but is di dfocicattedystt tengl disr ienxgeldngrsy afrimo i urei thyiexdmbet activity.
Therefore, excellent curability and excellent storage stability, nanely

| atency, is d&edigpdditphe sticglags shabidhityudt otdimary coémpysatiakesndan
inportant part incluydes an epoxy resin nolding material for encapsulating a
sem conduct or "odARPAd It A9d G semiqqnaucter idrvice allysvhivh cbheas

her et of ore been gsed, there are imdazol es, diazabicycl oal kenes,
triaryl phosphfPRaSi9d Maheridde 1sh i&Fer , these catal ysts act even at

relatively |owt ur, | ding materials in which these

catal ysts are usg‘gag*r&%bi @?%r i%%ﬁ&é{zgﬁage stability at ordinary : -

tenperatung. Therefore, (el igls are stored at ordinary

][errpe_r at ur fe, f ZUCh tr oub%?ﬁ%%&%ﬁi%%%ﬁ%%% ]‘;‘l?ei.?r} rf?eq%%?‘gjse? r%?ﬁ'? h?
owering o e¥rligePeikhpiqYkhNG ¢ i en

to cause conducti o'r?@f ail urle, :%’ﬂd t he Iﬁq%éﬂTher%%%arq:ed,f% t%ﬁs )E%eéﬁr égnti al

to refrigerat eft BEmpRAXy ihes ithe Bladdld npttdrtof OraRGADSIbES | [Wrént
sem conductor (referred to hereinafter - 3 as the encapsulating materi al

in sone casesyathdysits haver beenoideve lapbd Hay atbw MIrEm eratégeepitylysbhe
performance required for IC as to the noisture resistance reliability has
beconme strict "@8RE AnGawBAYStFhavingmexseld el Apukabil 338 amdtéxmsllent
t et ra-subati tuted phosphoniumtetra-substituted borates in which phenoxy
groups or 4CheSEPEBISr EtBEHAAEY At KT dimashdrarpenatmr evdiny yexh b Ot bopds
are formed, an%éit di icl Qses that, the borates are effective as a catal yst

enabling the &hfaf8tRa¥th§ AETEVIAY BF A0 FRRIAEF iadte RMRRATLEDiPFty at
ordi nary tenpegt e; ver hese tetra- fitufed phosphoni um
tetrasubsti tu?é‘g}lggr' at gg\éﬁfécagggﬁ’y%ﬁigﬁﬁ'f;g%tzol ;f’lr’tﬁﬁ}&s#oébﬁ%r?c acid
and there is ggtegL : ' resistance reliahilit be .
remar kably det gr?org?§§¥1%§%§§W§§$5 I 'Isdﬁ’s?trﬁt_suﬁ%%l}ﬁ%%%%e in
provides a | abREEhCEhE ¥abshaXhBALe P HRIN6HGRI SNl U K & LA sl AnCe
reliability, curability and storage stability at ordinary tenperature; a

t her moset 5NOhASSHOLROBRESILELAR COFBLINIRG 1 SHTELARCL e TSI N
nol ding material for encapsulating a sem con ductor responding 1o insertion
nmounting and surface nounting which nolding nmaterial conprises the above

| at ent catal yst and has excellent noisture resistance reliability, storage
stability at ordinary tenperature and noldability; 25 and a sem conduct or

device in which the thernosetting nolding material is used. The present
inventors have diligently repeated - 4



research for solving the above-nentioned problens, and as a result of their
exam nation of a relation between the noisture resistance reliability of
the latent catal yst and the structure of a substituent bonded to the boron
atomof 5 the tetra-substituted phosphonlugtetra-substi tuted borate
described in JP-A-8-295,721 which is a patent application previously filed

by the presen&&'n entors, tBe have found that a certain electric activity
exhi bited in® %’é;(lgy atpPy &\F/Paéfé’n(?re“ﬁet?rﬁt\}&ﬁ%h e igfotatapat Yot t o

t he boron 10 ts_is._closely.connected with the noisture resistance
reliability. p%gg}’{’gipg §§§9?arr”??§§l&é‘%ﬁ%c%é’ﬁafﬁeeﬂml%e’ﬁ 2t R4S cal
conductivity 1 hee Clyls r. of t rat on donor. which is descri bed
in detail he?g?%{éPFXrﬁFéﬁl gvlv,geggtitragr%gl oe{:%&pq é’t‘ﬂm'r?bl%sqr{ijr PelveeRitdtaince
reliability ggaigdgVv e n bove .know ed t.hi.g invention has
been conpl et gg}gghg%‘g?gg?ogggy?h%hthglq'r?\%e t°?§ﬁ°€r'oﬁ°ggd§ﬁ%etﬁ?%ItIedW?fga.‘ (1)
a |atent satehystagonRosRdtAt 8aRROYRNENIWDIRARAL & 4 ee%‘iscfi”éeedj o the

general formula (1) and a thernpo 20%setting resi'n conmposition conprising
the catal ystvakie®by eR4ngding( thePt¥mBeraXhrk3 a3 whitienaid fdna R R3 and
R4 may be the sane as or different fromone another and each is a
nonoval ent, @igaecitatedup Whennghensabsrdtiventisn@nobordieterecye! i c ring or
a - 5 nonovalent, aliphatic group and is bonded to the phosphorus atom
to forma P-€PPehREicXatrretuxs, ahtiexdomiy bentheos@se tas havelidd erent from
one another and at |east one of themis a group formed when a proton donor
havi ng at | e2BPTOPEIPEBt BANd-Ehpapothornbeiexy ibiilter atoe doduitv idfy tate nol ecul e
has IibeL ted one proton and each of the others is a nonovalent, organic
group havi ng® 5 23 bYat FRPEFAGUER Rukedsr dFsPrdaitedy adr themswanialent
al i phatic gI’_E)%IIR' an,gl each of tha above_gr,oton donors satisfies the
condition that RAeA1E§0-g HRPESLK BXBLBATIBREAVLE Y xThemaioTs0 g of
purified wat e A ixture s subjected to pressure cooker
t r eat ment atgﬁ%%[éfl?{l)? 5\69%%%;55-9?nglgépgggggigngolgs&ra\g&§§|a1b Ye| ectri cal
conducti vity, ti S 0 i econes .not nore than
1, 000 , c, cS/r(l:%]ﬁe%L el(%(égéfét ';Ce')%t &%{étg% %gg'co%gsggg%? ?‘pﬁ’i@ﬁ or'?ﬁfrlﬁ Bor at e
represent ed bytéme gepelivstf aLh2 h S i r.esin
conposition conprising t%ée cgég}é%/s?é ?QQQEQEEBB'%R i}%lagilgsR%ﬂeP@}L (2)
Y2 Y3 R-lwheres in Biold¥bng AategiRe FBY BRchBEuIAREndS a0keflilhau@idt 20 from
one anot her and each is a nonoval ent, organic group having an aromatic ring
or a heterocsudh cas iIg, aLSh opnorel Bike.al Aphaheccataupsangniienbeagded to
t he phosphorus atomto forma P-C bond; Z1 is an organic group bonding to
Y1 and Y2; Zeryetcfrre geeen ysedp bbedengreoiMldandl¥4; @daeRabicyeloef Y1
and Y2 is a group fornmed when a nonoval ent, protondonating substituent has
| i berated a ag]r’%ﬁféﬁﬁ arek 3y kphesphimassavd thd Y2kem hhwevams mbleseul e are
bonded to the baron atomto forma chelate_structure; each of Y3 and 5 Y is
a group for r%%%r%tsa HONoTHERNMT FRLEBAVESHalPHgtSHBSERLUSRE haS thBsr at ed
. substitue d Y4 are bonded to the boron atomto

t h Y3
?of%oao%elng@el sﬁr}%ﬂaljt?eel‘:l%ssam @l%ytggsghgagg;@sgg 8redirfFLdr 85€ from
h oth ! Y1, . Y3 d_.Y4 be the, 10 diff t
fe?gm gnee;ngltqﬂfe%iscgrndl]lhﬁ%% gnﬁa%gggé4ﬁgmﬂFgﬁggg§ gfgﬂgr@ﬁa&lﬂﬁérsegg?or e
the |i d Y \'4 Y4. Lib ti f th
ospective ST onate Y e A AR T Pl REN Y ap e oR BEER 8 ( ho
proton donoigrd snddy albribda g, GbuPh’ LEbEH1 48! 8E1800cH0E | fisthb1LRel N

m xture is subjected to pressure cooker treatnent at for ours in a

pressure codkdrlrepseisulte Bfaftthéaloweningt by i EYoRf pt-BBee¥yr aakiag Wat er
t hus obt ai ned beconmes not nore than 1,000 ,uS/cm (3) a latent catalyst
conpose®Sof melghophatLanwixrdotmt EC repips ens ebrbxeh heogeagsal chaagula (3)
and a therno setting resin conposition conprising the catalyst: ROt Y5 X5
10 ~ 12 g RYRoR £aiguxey) and tite Xsile wherkeéneRSreR1it RlidsabdeRR12 may be
the same as or different fromone another and each is a nonoval ent, organic
group haviSf§eatiddoka ixefyigemate the eepeyy | resinmobdingnmaverabknt

al i phatic gro%p and i s bonded to the phosphorus atomto forma P-C bond; Z3
is an organif®Xy g ? tFRMieARducent trafeoned Yse Nerenna¥gemay be
the sane as or 5 different fromeach other and each is a group fornmed when
a nonoval ent proton-donating substituent has |iberated a proton and the
substituents Y5 and Y6 in the sane nol ecul e are bonded to the boron atomto
forma chelate structure; XS and X6 may be the sane as or different from
each other and 10 each is a group formed when a proton donor having at

| east one proton capable of being liberated out of the nolecul e has

| i berated one proton, or a nonoval ent, organic group having an aromatic

.



val ent, aliphatic group; and HY5Z3Y6H which is a proton 15 donor before the
I'i gand of boron Y5Z3Y6 is fornmed by |iberation of the protons and HX5 and
HX. 6 which are proton donors in the case where each of X5 and X6 is a group
formed when a proton donor having at |east ;one proton capable of being

| i berated out of the nolecul e has Iiberatea one 20 proton satisfy the
condition th%ts %n 1 of each of the proton donors is mxed with 50 g of
purified wat ér and t REHARTIRP Matereal sl uspret edses) pvbesuit deoker

treat ment at ours. in pressure cooker vessel, the electrical
conduct i vi tyté%ﬂglﬁ%%x%a%éjo%%?‘% tRESPEehbt BFF@Rt b¥cokB8 not nore than
1,000 ,u S/ cBerfDrna . i a structure wherein,a

phosphoni um bligoer ate C(glrtlflsielt 3%%‘8%‘?& afén%%a%]%n‘fo CHE RO HBFRF BT ERiSRRRAES our
groups are berdadniq itthe m%@wﬁnsdteﬁng%ﬂﬁg%ﬁd a_fonoyal ent a”ﬁjg”

portion in which four groups are A4t Bm i 5CT ne*fBRLFr i ng
unit, at I5easrtP-m\M7-Qf42\M5isghﬁﬁi@{m%@ﬁlﬁ@é@{#@#eéﬁg?éﬁgnﬁ the four
a ca

groups bonding to the boron atom (this type of ent ys{’ulf‘s

herei nafter teftearetbst iith tRMbRaRaS a5 tﬁlﬁ.émtﬂé%ﬁ%féu;??a(%i ?ﬁetype
| atent catal yst) and a thernosetting resin conposition conprising e above

catal yst, prdvkeedrehdiondes groume ptmaghorishatdie, ooy r@-d}m@:tﬁoﬁ‘&f
connected is a group formed when one proton 10 donor has |1 berated at [ east
two protons 8K8 £REMgdoupndayithe icmipsssd tfat hthe BErdd eyl OFe dbffesLle

ki nds; the gr ougs bondi ng to the phosphorus atom may be the sane as or

di fferent fr8fh 8nEakAIVEREr e3P lddeh thee ransfapssia tiomw e teert ja Drigani ¢ gr oup
havi ng agoar mat 'gc ri El% or a 15 heterocyclic ring or a nonoval ent,

al i phati ¢ gr 8G¥CaRB TBELEHAER o STRE IFHGIDIRST By Hinanyt & emperatyr«} bond:
each of the ggggﬁarv\hitﬁh arg onded.to .the boron atons but do not
participate I'n §86i &5 SR SRS PhASRIOR M, tRtAr f or med when

€ éon
a proton don i t 0 rotan_ 20 c bl e of being |iberated out
of the nol echgBﬁggagfgenggg gng%ﬁfﬁaﬁ&flyo?’yéﬁr%gﬁ'&?ﬂ &t PIRPER ¢ group
havi ng an ar j k Rg 1Ak ga ;hat CliiC .ri or,_.a oval ent, aliphatic
group and thgﬁgﬁgégfé?oﬁgédngeabgﬁ‘%%é $EmE afrsé%(%-r tgﬂaftfe tmqlr%?ﬁxiﬁle

anot her; andrébespafnten fi i i to the
boron atomresult sati sfsggﬁgiééﬁgm%zwtyhg{%%%ﬁgf%%}f&ga}%#%fe% he
proton donors is mxed with 50 g of purified water and the resulting

m xture is subjected to pressure cooker treatnent at 125C for 20 g
hours inla pPEeMMARE QBPORHE YNVERIrIothe el ectrical conductivity of the
extraction water thus obtained beconmes not nore than 1,000 ,u S/cm and (5)
An epoxy resin nol di ngTh&seinuentdopr psiongdas tha akesss enttadly sAOMREAaY S
(A) an epoxy resin,_ (B) a phenolic resin, (C) at |east one |atent catalyst
sel ect ed fro?l’ﬁﬁ%m‘?hyeﬁ-‘t‘cégi-anysmgiéﬁﬁrﬁe@esdstth@cabmJ'.ia1bdm;'.t(yj,) to (4)
and (D) an inor anic filler, wherein the equivalent ratio between the epoxy
group of the‘:%%%lr thHxyndeSFATaAE £habidifhensl P diparyx Henpenatusfe ;t e

t ot al phenolii_l,? [ esi ntj_zs 0.5 to 2 and the amount of the inorganic filler (D)
conpounded i s 200°T B 51290 BAFR sCBPPRELGAPRpEPMPEd SERG SNy SREIEGhRT a

| in.and _th | h [ i in; d
sem condit oot Eeb £ nPARRY BE882 130, s T cenfaRarantananRe AR ST s o .
Cor ol 5z ae el Pedbordding WalTh el B on Sop? 151 anrasprsire’®ng. R
R11 and RI12 rﬁdhﬁmg?%?_{@ik xﬁeigyhgl ééiérilai I:Bﬁpg%gggst%“gw%t§a{tﬁ§(§0

phosphorus atomin the internolec r reaction atent catal ys i ned
In the abovecdt£Ipd®)an@yhde &RCc328Rt Ao tArEl fE8RELEHRT %ii%‘itﬂ%&,a”d
a

each thereof is a nonoval ent, organic group having an aromatic ring o

heterocycl i stdragerstabbhbypl £0toralhabat tempePHPupBlahd £61R3Rded 4, the
phosphorus atomto forma P-C bond. Such phosphoni um groups 1 ncl ude

t et rapheddy| sk phaenicenduptor edewi oty inhwapbant hen ghevRosetting

t et raet hyl phenyl phosphonium - 10 group, tetramethoxyphenyl phosphoni um
group, tetr &edshiny nEteespirohi isngysedip, tetrabenzyl phosphoni um group,

et hyl tri phenyl phosphoni um group, n-butyltriphenyl phosphoni um group,

2- hydr oxyet hyl t ri phenyiiphaigrsntunisvenbops haveedhyigbehyyphnepphtedum
group, nethyl di et hyl phenyl phosphoni um group, nethyl di al | yl phenyl phosphoni um
group, tetra-n-butyl phosphonium group and the like; but are not limted

t hereto. The proton donors from which the groups and 10 |igands on boron
result satisfy the condition that when 1 g of each of the proton donors is
m xed with 50 g of purified water and the resulting m xture is subjected to
pressure cooker treatnment at 125C for 20 hours in a pressure cooker vessel,
the electrical conductivity of the extraction water 15 thus obtained

L, o o a NN PN



- 11 |least one proton capable of being |liberated out of the nol ecul e has
I'i ber at ed one proton and each of the others is a nonoval ent, organic group
having an aromatic ring or a heterocyclic ring or a nonovalent, aliphatic
group, and 5 they may be the sane as or different fromone another. Each of
X5 and X6 in the general formula (3) and the groups not participating in

t he connecti on_of tge recurring units of the internolecular reaction type

| atent cat al JEFERECH §PEUFCLYAREd thise AP ViS-Bent ignest nrahlapst anhsAs ghe

proton 10 ca | i ber at ed ,out of the _nolecule has |iberated one

bl f _bej
proton or a ﬁgsglogﬁt }e‘hggﬁaﬁi"@“ﬂfléﬁﬁol’i‘a\ﬂfnﬁ FRLAtdan iRetwerp dihe
het [ b |.ent__al.i_phat.i dth be th
as o di f1erBRETrbm BREIANALRE: el iR oot < AR R AL BT 308 X3
15 d X4 i f | D¢ X6, in.th | f | 3
and the gr oush s PEREERrel 8ETH Bubh clirdinciied e Sk Bt et ok (o

of the ingergnbecutal-E6BELIPALEYP hBQ&%@@%%ﬁ% R¥Altiilde S d e

condition that the electrical condacti extraction wa

defined heredgsbegpEmsiAObPURLE-603) 7510Qfich FCh pHiBnd Ml A AR C
aci ds such as carboxylic acids, phenolic conpounds 5% t he 15I°Ke;

i socyanuri c préedsouahy beébedt byazheepresént! Soviehtlords AN sse HRYuthd t he
nhenol i ¢ conpounds in this invention nean those in which at |east 25 one
hydr ogen bonteatta cartaionefiectriingakadviegn extyilbdced win wat dry dyodsy |
group and include al so hydroxyl groupsubstituted naphthal ene and hydroxyl
gr oup- subst i PHeten odarer céndmnwbdcpolithey substdtaentti t®nded 12 thas Hdren
carboxyljc acids, there are preferably nentioned aromatic carboxylic acids
in whi chl?wodtARbERFR1EF 0liBsCoPSglyachorectedowitindhe plodsdiune hydr oxyl
group are not gresent in ihe nut ual | y adj acent positiaons, and 5 exanples
thereof inclHBRTHERDGP crELiaPLi kY dr oTPBENLSI £0adiRd, LtndHst RSeD aci d,

2, 6-napht hal e he li,ke. In this case, the aronatic

edi ar?o | c acid _and
car boxyl i c a%?%glfh% u§§a§|¥8ePhB§8 RAGEhG 1681ke FORANSEIVIEN O FA® car boxy!
h i i the .like. , .10 ticul arl
o oror abl o SxEILONYREEES Be0hE BRPsPRadshS,wbINE de dkrRihad i e’
or unsubsti t&@@&‘if%@f@?ﬁff@@kd s T8wl h%xEQ‘éﬁ%hng g%%@&‘ilé%qs moi3R LG ©

menti oned phenol, naphtho p- phenyl phenol, res

1, 6- di hyls oxyeapst ieengel baspneny! 18 aegdelBpehl. ke paBRWEWS +hkd abov
particularly preferable are substituted or uhsubstituted phenols an

- substituted lowheddps) i thiedinapht iehShadspbba abfpheked.t hehatcar By
mentioned, for exanple, nethanol, butanol, 2-propen-1-of and the |iKke.

Mor eover, disaysetpiot inveohbos, providxanghe, featbaiywgi:c aci d and al cohol
or 20 phenol conpound and isocyanuric acid, may be bonded to the sanme boron
atom In the(heneral farhatent2yatdlyst anmppgedi ofgrophosphdinigm o t he
substituents Y1 and Yz. Each of Y1 and YZ is a group formed when a
nonoval ent RAEIFE FoPREFFENPEd shystheuarnenas ﬁpﬁéﬂgﬁedla pngt en tAedmole
substit ts Y%%and Y~ |n the sape,nol ecul e are bonded to_the boron atomto

forma chel ATEIAILF T 9MPSLhigRgERAMPLEFANE BBRJIFAGLYStHe

substituents Y3 and Y4. Each of Y3 and Y4 is a group - 13 forned when a
nonoval ent, proton-donating substituent has |iberated a proton and the
substituents Y3 and in tha'same ul e ang bondgd-to the boron atomto

forma chelate structure. Zi and Z y be the same|as or 5 different from
each other and Y1, YR, ¥3 and Y4 jmay be Lhe same gs |or diffgrent from one
another. In the gene al¥ for fura 3), 3% sa® organilc groué Bonding to the
substituents Y5 and ¥6. Each of Y5 and Y6 is la group forned when a
monoval ent proton-domating sibstithent\has | ix8er at a 10 proton, and the
substituents Y5 and Y6 in the sane nol ecul e are bonded to the boron atomto
forma chelate structure. The group through which the recurring units of

t he int er nolvéretin rifgc®R’onRE yard| Rt amy coe atystsane soOnGeCd edfbsentgr oup
formed when one proton donor has liberated two or 15 nore protons and the
group nmay b&rashpusedndthér aadecichdisradnbhevebenk ndsgakiangespof the
proton donors fromwhich Yl Zl Yz 20 and Y3ZZY4 in the general formula (2),
Y5Z3Y6 in tHhe@vgereran Fxmat ko (Binginar t achgtenpcybi baghingi o &he recurring
units of the internolecular reaction type |atent catal yst are connected
result, include organic acids such as carboxylic acids, phenolic conpounds
and the |like and al so i nclude pol yhydric al cohols and the |ike. As such
carboxylic acids and phenolic conpounds, 25 preferable are aromatic
carboxylic acids and phenolic conpounds which have at |east two
substituents selected fromthe group consisting of carboxyl group and
phenolic hydroxyl group and in which two carboxyl groups or a - 14

oy L,



- 15 divalent or nore multival ent proton donor, whereby a structure in

which at |east two recurring units which have been subjected to

i ntermol ecul ar reaction on the anionic side are connected, is forned. The

nunber of the recurring 5 units is not |linited, and the conjugate bases of

t he divalent or nore nultival ent proton donors which have participated in
be, the_sa as or different fromone another. Each of

the connecti na
t he groups oﬁgB%Y%ﬁeﬁﬁ?cﬁl&ngﬁﬁcpaFPP@iG@@eﬁsnhﬂﬂﬁ&ﬁnﬁﬂxﬁh&nphﬁsphurus

recurring 10 i ts_.i groyp.formed ywhen a proton dqgnor having at |east
one proton c%gg&gl E\Oofog’gi ﬁgBFFbng‘ﬁedxoutxo'f XhénthiXecMay bes thehsames@sone

roton or a n 0 i r Qu avi ng .an aromatic ring or a
Eeterocyclica?iﬁgﬁéggénﬁnﬁgégléﬁg,gﬁ??gﬁ§tnggﬁ5uﬁf%iﬁjQHﬁn5%n£PQH3#ﬁmﬁ
same as or b T f ope e e,recurri uni t. neans a pair
of tetra- sué%ﬁ%tg%ﬁgﬁgsgﬁghi 8 ?gﬂjg éﬁg-sg?l ) é‘(ﬁ’gbt#gtl@aslthé’nﬁr é‘srscth%é

cooker vessetapEleTe | OftPeSnbNYERELQRelS 0BtV EFS &h NGV internal vol une
of about 70 cc and 20 having a doublg s??&c?ﬁrghfnaﬁ¥%é§ﬁ%u§%%wide i s made

of Teflon anbibéwavedsone psotbnShalinkasn sEeehe Wohehsva$sel nEaR i ntain
the content in the pressurized state in order to keep excel I ent cl oseness
during the prabent e cogimictgeatpehavang hi whbmat4es $8hgs¥stamd@lll. no
inpurity is 25 dissolved out of the internal Teflon vessel during the
pressure codk¥tli¢ cain@ner Fhmomdeaslental atapHatticvighpupl; pude eaahebrused
inthis inventionis not nore than 5 ,u S/cm Moreover, the electrical
conducti vi t 'R 3BRVe prawoncderarsi sathaféesi bhehcendivdon ahaits whenallue
obtaineqlpy taKén ut the content of the pressure cooker vessel after the
pressur e codkett t RRteR domers if mdxaduvithshBj ecpifnpuirtiftied water
centrifugati asuring the 5 electrical conductivity of the
extraction wa e?a?%Lr}sge%ﬁta‘}‘%%dnwt%r%ohﬂuEPPUFF}'eﬁeF@r PrREGUFeESOPker
manuf act ure HER TR~ The tent_catalyst of this invention

sel ect ed frgcr#%/%e gr‘%ﬁépt (Islo%si)cstqoﬁg Jo(? NOHrs ARl REGSFIST CAOKeEpYesent ed

by the generge fQr, ) (3) .and. the internol ecul ar reaction
type |atent cat al yéylgg%%e%oégna?ﬁ{e\gjaﬁv%gi Elé% fﬁ#rﬁﬁ 19N, YBEEE; FSP? of
gradual | y gensiaatridd) peddmd MmO NRErdY tachoQf roup and |igand on
boron with water when the noisture ?es?g?gngé69glf§%ﬁF?iy 15 i s eval uat ed.

| n addi tlison,(2)here i s & ¥e@ént r@atgb*& p&&ﬁ@@sg@n% Qd%ﬁﬁ@ﬁé}ﬁn%fnem s the
resi n-encapsul ated electric and el ectronic parts en e Isture
resi stance reiradis Inepreésereved s ethe £41 f&ﬁmi@lss??‘} bAMERt eherfaye
found that the proton donor which can be generated 20 fromthe | atent
catal yst of SEfitsinchwestiromonved it ison tdwempr bé bilg doRer ca8algEying the
condition that the electrical conductivity of the extraction water obtained
under the above-neptioned conditions is not nore than 1,000 ,(.LS/ cm does
not have such an ddverse Bff ect, Yahdfthe | atent 25 gatal ySt of this
invention is extrenely exg¢ellent jin nnis?ur esi ngs relfiability. The
detail ed reason y dyij)otoqu nor hgﬁ'ng th ectrlq?I conductivity of
T u

the extraction wafer not b= nor an algﬂé ific v does (&bt
adversely affect fhe noisfure resistancé\(elg bi | M 3a§'di cussed above has
not been clarifie but the el ecyrical condlctivity'of the)extraction water
depends generally upon the solubility of 5 the proton donor in water, the
pKa of the proton donor and the nobility of the dissociated proton donor in

wat er and r ghkeel he hehayl fré f int V. [,on of
i Lerro ey, M the Wie |k IV A

t he noi sture resistance reliabi sal val ue
bei ng | ange feeansnehahothe PRl ath dANY hdHEFaienhhAVEr A Cﬁﬁ%ga'
action on the internal electric and electronic parts. The  present Ihventors
have exam nédviihg aar azbaaitde hengeet thaeddddyeric C chFVvaty of the
extraction water of the proton donor obtained under the above-nenti oned
condi ti ons @Adovhdenti saliphk’ icegrapnemd eld Avdddd €@ thadbhdephahen the
el ectrical conductivity of the extraction water is not nore than 1, 000

,us/ cm exc@tP@ntonfpzmupe P-€s benainc &’r ébi ahi birganiis deeripopechdamg fo t her
to find a proton dopor ,which devel ops a good noisture resjistance
reliabilityY 2RPFhE it & alSamdu T 9sn ichgrcatre horshired yise sy ofanchiv ;i eaeht i on
to be added to a thernosetting resinis 0.4 to 20 parts by wei ght per 100
parts by weight of the thernosetting resin. Wien the amount is |ess than
0.4 part by weight, it is too small to exert a sufficient catalytic 25
effect, and when the anount exceeds 20 parts by weight, such inconveni ences
that the flow property is lowered and the |like are caused in sone cases.
The thernosetting resin to be contained in the - 1B thernosetting resin
conmposition of this invention includes epoxy resins and nal ei m de resins,

o o o 2 1. . ey



- 19 In this invention, any curing agent which can 5 10 15 20 25 react

Wi th the epoxy group to cause curing reaction can be used, if necessary.
Specifically, as organic diam nes and pol yam nes, there are nentioned
straight chain aliphatic am nes such as‘giftpylenetrianine and
triethylenetetram ne; aliphatic am nes such as N-am noet hyl pi perazi ne and
bi s(4 am nocygl ¢h )Jeet.hane; _aro i ¢ amnes such as nxyl enedi am ne and
dianinodiphé%ﬁf%e?ﬁﬁ%é?edicfaﬂf%ﬂ#ﬁ%ﬁ MFhed ; MRRY 3R bol PEATERS; and

modi fied pol yand aci.d _anhydri des, there are phthalic
anhydride, trime F??iéégﬁﬁ$g?%§§,H%Etﬁé§5595éﬂtﬁaFF@tﬁﬁh§H¥*d%“hnd t he

| i ke. MoreovgihsE€xeiPhes oF %ﬁge : ol | esins .and.bi sphenol s
whi ch are cocondensation pro uc'?fsJQI g’fd ﬁe‘#%ﬁ%%ﬁb&%yﬁi Ronded 8s: and
phenol ar al kythé eisoren Wit 610 86 €£60mCANERRBIALEOBLRLATUHS Yadihgohs With
dinethoxy-p-xylene. Monocyclic resorcin, catechol a# %fh%afﬁkgﬁggﬁ g%dalso
used i f theyrtdsa grdu feassd Wheﬁimqaoﬁ@@aﬁeﬁwif:keeoﬁf-déﬂgg'iﬁg" IS
general ly an aromatic conmpound in which the hydrogen atom bonded t0 the
aromati c ri rpbetsiteent rieps abtdebytedhydpewybngaadp + heha ublReneheidicywide

al so co-condensatjon products of carbonyl conpounds w th hydroxyl

gr oup- cont aidhgY c@psolhmisiadksigd tilg Horon catcensedfpphysyehetageonati cs
such as naphthol, and the Iike.2 As the maleim de resins in this invention,
there can b WBHTWIRY,Z T @nZ&nplay, bealtdiaristar axclond N ferent from
phenyl enebi smal.ei m.de, N N -mtoluyl enebi,smal ei m de, N N

4, 4" - bi phenyTEHEH Il A% RISK, K~ &4 Y'3a9d. §f npayiybe thepgame as or

4,4 - bi . el
NS SRR S ons, Anethene) Brd HEM WHeand BYZ2YH which

N, N -4, 4" -di i rmde. . N, N.-4. 4" -diphenyl et hey bi smal ei m de,
N, N 4, 4' - di p%ﬁﬁédﬁ%ngeﬁés%%%%% t‘é‘?zrb%{‘%?(ﬁfngi’éﬁﬁi do?sf” and
phenoxy) pherylzFpf opan LS(f:{ 408k ein.do n .
phenyl)hexafluoropropgﬁggm%?gbiig%ééfg?%ghgkgigg%h%ﬁékﬁfﬁﬁ@ﬁy?f?&@ﬁ@ne and
the |ike;, preafiicifs, alieaidrel P4 ' S i gLdes am by
M chael additionfﬁzroducts d%?%ﬁﬁgg %gggggﬁt?oﬂaégag%?§n°§?Esﬁegggﬁgpe bond
of 10 mal ei Modrsrsvi i riieedinspt I 54 eg @P@u?ifﬂ@é%&ié&egggf 2HRC2RER RL"Y
conpounds; and the |ike. These can be used al one or in conbination of two
or nore.l3 n iaddimiximre hiesesulsjecosd atd préesyreheseker tiepemensary. The
thernosetting resin conposition of this 15 invention can, if necessary,
contai n i norgdtc il ROr howash ims aalprdssurd xatkert [vessel) yskal | i ne
silica, clay, talc and the |like; various reinforcing agents such as gl ass
cloth and t fdaGt¥d:cadnFaninat irsit s ueh tise rexenacnjongeater thase
retardants, qyplin agents, coloring agents, 20 antioxidants, surface
active agents Wﬁgﬁq 9 RhARER FhaRy el P ys4SYamnd the like. In the
of this invention, the epoxy resin contained

i | di terial
ggoi(%er gzlmr)]d%ntl ?%\) ”?an%qq Sttt ¥He FomROZed 25 §sPhesphansumnvent i on
whi ch 254 t (C f t 11t , .ol d
ol yirer 2 Oun DRSS FREerlcdy i SHE SGHERaR FRERER nof boaha_aTRBRENGre
ti d, £ o] b . i bi sph t
fosine. " . SETTURETRSBALP AENC LM SOOI SO o NRBREREE e epony

resi ns, phenolic novol ac type epoxy resins, triphenol nethane type epoxy
resins, alkyl-nodi fed trgﬂhenol tdhame type epoxy resiRs,_triazine

nucl eus- cont ai ni ng; epoxy resins,| dijcyclo adi eneXhodi{fi ed phenol type
epoxy resins and the |ike.| These y (be uggd akongZor infadm xture. Anmong
t hese epoxy resins| Pr'efermblerd?f crlysgial I i ne @poxy resins havi pgya
mel ti ng point of 5p-150C. Fuch cr stellianepgxy Nesins have a sti%f
structure such as QLphenyl1%0 skeljet an, bispffenol skél et pn, stil bene

skel eton or the like and Hve a rel atNvely | ow nol ecul a¥ wei ght, and hence,
show crystallizability. The crystalline epoxy resinis a solid which is
crystallized, at oqrdi glarelgloterrq(;rature1 but rapidly nelts in a tenperature
zone not | oWBRTEABNRL heRmmel & ng@nd Roi mayt debd heomame axb tar aliffeméstosity
l'iquid. Thefnelting Soin# of the cr%stalline epoxy resin neans the

t enper at ur e 6P™t RBSt BOB erh&ngh A @ RNCVFEL e ystQF93NEF oFEOBP ai ned
by a differential scanning calorineter when the tenperature is el evated
fromordinary tenperature at a 20 tenperature-elevating rate of 5 mn. As
the crystalline epoxy resin which satisfies the above conditions,
particularly preferable is at | east one nenber selected fromthe epoxy
resins represented by the general fornmulas (4) and (5) or a mxture of a
stil bene 25 type epoxy resin represented by the general formula (6) with a
stil bene type epoxy resin represented by the general fornula (7). - 22
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group consi sting of hydrogen atom chain or cyclic alkyl groups having 1 to
6 carbon atons, phenyl group and hal ogen 5 atons and the R13 atons or
groups may be the same as or different fromone another. Rl14 R14 HCH20 CH2
OCH2 \ ~H2 ( 5 ) O O R14 R14 wherein each R14 is a group or an atom ;
selected fromthe group consi sting of hydrogen atom chain or cyclic alkyl
10 groups hal\(é & %g car on atons, phenyl group _and hal ogen atons, and
the RL4 groups orJafonBrRE %8 f B9 Qe 2a S S LT@CH Ao T iND @D Re "AR-her .

R16 Rls Rls 2 CHCHR2 \ / OORL7 R18 R22 R21
wher ei n eachg%? %5 o E&gi FepP gg}{ﬁt gnfjn&(% gﬁ&‘é’ﬁ’f{ \Oa theo B °§3’h9rrueﬁn at om
selected fro r cQnsi st of ,hydrogen_ato chain cyc i c al kyl
groups havi nég&?ﬂ%(gg%lglpbgnﬁ LE bggd ongéa 9 ﬂﬁ?%ﬁéﬁ 3F8H§ BREHRgedCt hat

the two aryltige ospiss opEest oyl d0Rs5C 6d bond are dlfferent
fromeach other. R24 R23 R23 YR22§nH%4 g—t%%wZCﬁ%gZEF gﬂ)e &2REs 2RO RS

Ras 5 whe5 eidiffehent RPomteaBR6otRBECERAL éabgd‘iee%dgt%mﬁb %o‘-l'in%‘é%%

atom sel ected fromthe group consi sting of rogen chain or cycI

al kyl gr oupsntbmvm.‘gerlttprcﬁt@ﬁ-l’-@@ﬂaﬁlﬁgﬁsaﬂgtﬂehéﬂ%”h@%o'f[‘ib aWded that
the two aryl groups bonded to the carbon-carbon double bond are the sane as

10 each ot hepXroven tard stibst suhehisuiSsand &id, vt hiaf a1 s AR thoneel 1 or
exanpl e, netﬁy group, ethyl group, propyl group, butyl group, cycl ohexyl
group, phenyA*greRRAed torthe beven atom he &oom andhehatk seruetdre; x°
particularly lq'idﬁg“eferglrele i s nethyl grogcgl As the substituents R15 to R26,
there are el Shsnsame Ry ehl B orgntref hym gachipotkhenyandr oup,

propyl grpu rou oup, hexyl group (including the

r espect |glvde) P%o % aq ‘?D%e*%m%# Wgenza BRPBPRNECRPENNaKADGI A& deestand
the |ike, ang, efe ble are.neth group, ethyl group, propyl
group and buty a%%doﬁ%ﬂ \?é]éeﬁ: ]ﬁel% ﬁ&%{a’ﬁg ﬁ%BeEBﬁgfld%P’étPéntpﬁainotlﬁéuﬂfélt

v 3505, O sgmpeeden 3 dewn LT %égaiﬁa% e s

stil bene type - epoxy geREPARIFoPREMR (6)

th the st t h | f I
both the oti1beng t%%?ﬂep‘@ox‘*ylﬁ%%‘%r‘?%ﬁ@%% o5t R SRR E o BPHaras (6)

and (7) inchadent t hasgH@ME NG MR PUsn S 3q|6§s gggﬁnggng ggg@okhe ki nd
of substituent and the |ike, and each of the sti | bene ype epoxy resins

r epr eserited dopnarhdefienrey alhd AIBHMRE ¢H)bEFeh (ﬂzaqﬁleEfBPﬁEthgl ng one ki nd

structure or a m xture of those having different structures The m xi ng

of the stil Béberarionepdkyhegimtranm esedtiexf ind x*genacd ah@ P dib)
with the stl | bene type epoxy resin represented by the general fornmula (7)

aims at | owSONRF st HE rtdle ioag eotherdyearixiofy Yotand e denaoyids pArtd ey

m Xi ng methog is not limted. There are, 15 for exanple, a nethod in which
stilbene tyPePhéndrotam denate hawing &t iFrpsmtene ghbxovént bapableébefe type
epoxy resi nﬁgare reviously m xed before the glycidyl etherification of

them a met RGd"Pn “WMSEH W6t R Sihedirl agipke difvkyl Heerakedrenei xed in

th | ik 20, .Ho. th | t t

| o° ad) ulPedPFEtEY. BATSHE, s cony i rias e Cg‘;?q,fr%ggg‘:%;ggeg;" the
| f 6 Al | t h f

oroducts of PEOF oy HonBRe isnilXeh BRI € OF S YELEY [y FieR aq Fhene

and S-terti gesuleinbdndxedirly 0 ected -dd RIS I dRO0E, TL oM LNE,

vi ewpoi nt of easy availability, performance a ng nate
25 at 125°C for 20 hours in a pressure cooker vessel, the

electrical conductivity of the extraction water thus

25 obtained becomes not more than 1,000 us/cm,
(4) a latent catalyst having a structure wherein a
phosphonium borate consisting of a monovalent cation

portion in which four groups are bonded to the phosphorus



As the stil bene type epoxy resin represented by the general fornula (7),
particularly preferable are glycidyl etherification products of

4,4' -di hydroxy3,3"',5,5 -tetranmethyl stil bene, 4,4'-di hydroxy-3,3" 5
ditertiary butyl-6,6'-dimethylstilbene, 4,4 -dihydroxy3,3'-ditertiary
butyl -5,5"-di methyl stil bene fromthe viewpoint of performance and starting

mat eri al cost nolic resin used as the conponent (B) of the epoxy
resin nol di ngtﬁg?%rq%;% %“ox}%{a‘;‘fqr}%&ﬂ%% RYfeln 1pntwhiah favsegnonpaers,

ol i gomer s ang o by, j V. |, east. t henol i ¢, hydroxyl groups in
one mol ecul e, and | ngﬁuygsfé}}%raoog&cg{rrpﬁteqm p‘rﬁe\rlﬁi‘é)cr%w]a%%,uﬁ%gsoﬁt

novol acs, p-Agaghtergomed | i ,
p- xyl yl ener f;lﬁyl enenodi ﬁ%&%%ﬁ%éﬁﬁ,tl%re?lb%l?'le‘-‘-"?‘ro{j???’édo‘bﬁeﬂgl ic

resins, 15 ditheclfopen ' HaHH ifH 1 s] a he_like. These
may be usgd gl one or ibn agm' xt ur e%dﬁﬁll:gge pﬁeﬂndc:ﬁclyrg Ar%’;t? n&%ﬁ BEPRsed

W t hout bei ndaltiemitt edtlay deulhairaieiaite } int, r group
equi val ent and the |ike. yggl Anong t hese pﬁe%ﬁ%ﬁ%i%,%aﬁ%%u?%#@ as
pref erabl e afBephatermodkekyll aresieast ivec tihe ewt &fa BB Pf i of a

mol ded article is small owing to little hydroxyl group inthe nolecule, the
reactivity i RPEFBOSEELAGTr g&stino rompogdad comicegnpra i RO BAFE NMobi lity
of 25 the nol egu&e and it iis possible to make the viscosity |low. The

equi val ent r&BFB-BEtweBROVAdedpsintyitdiep gafouphe hruhajh eyobah rigdss nreierd he
phenol i c hyd%?§¥|H§E§Up of the total phenolic resin used in the epaxy resin
nmol ding - 2fi t&Pi BFSofOPRESTEAY dfft Ro9TONPD formed whemefagralgnothy t o

1.5. Wieppth i ent io. s ouytside the range of 0.5 to 2, the
cur abi | i ?3 ﬁ%ﬁgg ugggrgél"égéﬁég 8ﬁd'iFﬁ§tl e é’lr@tl%é\ﬁeraélﬂi, e taraupn may

equi val ent rggi dect a .range ar.e _not desirable. The kind of
t he i norgani %éf?iélln ?gégegfi Eﬁthg}égo?&naegirn%H'%If&irﬁ@trré(tléﬁsdl tdre tgriaups
invention i shbeRiihéNtde a a d.t hgse which are generally
used in the encaps%l a%iﬂgenggg%PgnggTﬁggg g‘rgg P?nl?‘ FnERTCLES &F exanpl e,
fused crushedlifféré&nt POYER onkU erhgak Skl i r, crystalline
silica powder, secondary agg?%ng§§F§§E éIhPI %gégokggfgg\gﬁgﬁi r?a,“% % ani um
white, al umvabemydroxgai®ict§-éupChaving! aasakbhak -gngi&geollj %e, and
particularly preferable is fused sphericCal silica i powder.” The shape is
preferably dweternseyebic ruengpbere msnpossehte, adighkBecageunl, ahdf ijls er
packed can he nmade | arge by m xing particles having different "sizes. The
amount of t HRPIIRA dehitehe | phesphonpsuatierl ts 266mt @ B-408oparkt eaby Wei ght
per 100 parts by weight of a 20 total amount of the total epoxy resin and
the total p | 9TOURS | Whichhedr e heondiedntoi sheebsrohaatafe part sobyotei ght,
there is a fear that the reinforcing effect of the inorganic filler nmay not
be suffici eIV FRAGHD iR Gprreehtornefinthexreeusr2ng0anpast $sby

wei ght, therqerd'u}[zr.ZS fear that the flow property of the resin conposition
may be deterdiorat ed i'RYIA RECEOR | dPROENMAYHRY | akel@agtbeneapsotion

during no di t hat, t.he unts_outside fhe above range are not
desirabl e. Idr%%;?éh?l% cu abré:lq‘v%:]g}“}?%ateg Ot oL bRt MOt eEREE| RaBganic fil l er

conpounded i1 p25Q [ 100 parts,by weight of a
total amount S'Lof tr?ﬁcjﬁng%e%é/ﬁr 2%% ?a’%?‘ﬁg?r&al gf)%%’ﬁb‘l’iﬁr?\é i Raving

noi st ure abaer piromatdfe t pretelilat in.5.c ositiop becones
| ow, and the sol der cragllgmc%lrglgceg E?eventce}ﬁg]fir%en?%rg?ngrc%u@gg?v #18n£0rther,
the viscosi el iphathie geaiup PN I Howvd e éerﬁjajﬁeﬁé’”?ﬁe! O¥heSQst Hpt
there is no fear that wire sweep can be caused in the Interior of a

sem conduct ddfdevient. fToar eine ancdiek AEMDitHD Fa0as | Sof®Fs PrEher abl e.
Furthermore, it is preferable that the inorganic filler is previously mnixed
suf fici @At | yhiThe thgogyonpsi o idigg-arathas ira 446 +ewent | 90t capy be
conpounded with, if necessary, various additives, for exanple, coupling
agents suchtB& §ordigipai ddagpmhien tlr igrettheaci |cmhet lencbidion | dsroe®! D& i ng
agents such_as carhon bl ack and the like; flame retardants such as

br omi nat ed @b6§§ We&Pn30 gneifnbry idiiede waptess pinat (thes argmiindsn gt theré i ke;
| ow stress ¢Q ogenti éuch as silicone oil, silicone rubber and the |iKke;
rel easi ng 20 288 PECEBEN tes PREESIKE RRekesy Hreatimentareds 1 36 Ghdorf 20t y
acids, nmetal salts of higher fatty acids, paraffins and the |ike;
antioxidants; etc., in addition to the conponents (A) to (D), and no

troubl es are caused even when the above additives are used in conbination
wi th ot her known 25 catal ysts such as tri phenyl phosphi ne,

1, 8-di azabi cycl o( 5, 4, 0) undecene-7, 2-nethylim dazole and the like in such
an anount that the characteristics of the latent catalyst of this invention
are not deteriorated. _ 28 _ The epoxy resin nolding material of this

. I o o v v



- 29 Conpound 1 Conpound 2 po~:~. 5 Conpound 3 Conpound 4 e~~ o o | '-DO
J=C(CH3 ) s BO(CH2 ) sCHa 2 0 4 2 - 30 Conpound 7 o Conpound 8
P-cH2cH3 0 5 Conpound 9 e~~ o Bu4P B OC Il O4 Bu : CH3(CH-2CH2 Conpound
10 f oo,~: 1" O2 4 2 - 31 Conpound 11 @ p- CH2CH3 Conpound 12 H3C p 4 B
~0 HO o, 5 Conpound 13 ~z Conpound 14 B O4 O O#4 - 32 Conpounds 5 and

| I tion pe.l atent catal ysts
Soﬁggggﬂgisn%ﬁpt%ea%g%%% ﬁ%{% ?ﬁ#kg#h‘réggggit otfééy?%FﬁEylSﬁ% ESEQHSI'ec;JIO?nr
Y | | t .0 .es 0 osphorus a
2¥pfh2hgﬁgggﬁ§ﬁglnf%?gakgéﬁ*?%%@%§€?dﬁ?%ggrgﬁufs°ngéPeFo£FE8mﬁ§nﬁ8F of
ol es of bom@yra B! a0 bAHidg Oardde anionic side.

(5) An epoxy resin molding material comprising as the
5 essential components (A) an epoxy resin, (B) a phenolic
resin, (C) at least one latent catalyst selected from the
latent catalysts defined in the above items (1) to (4) and
(D) an inorganic filler, wherein the equivalent ratio
between the epoxy group of the total epoxy resin and the
10 phenolic hydroxyl group of the total phenolic resin is 0.5
to 2 and the amount of the inorganic filler (D) compounded
is 200 to 2,400 parts by weight per 100 parts by weight of
a total amount of the total epoxy resin and the total
phenolic resin; and a semiconductor device in which the

15 epoxy resin molding material is used.

DETAILED DESCRIPTION OF THE INVENTION
R', R?, R® and R* in the general formula (1); R®,
R°, R’ and R® in the general formula (2); R°, R!®, R!! and R!2
in the general formula (3); and the groups bonding to the
20 phosphorus atom in the intermolecular reaction type latent
catalyst defined in the above item (4) may be the same as
or different from one another and each thereof is a mono-
valent, organic group having an aromatic ring or a
heterocyclic ring or a monovalent, aliphatic group and is
25 bonded to the phosphorus atom to form a P-C bond. Such
phosphonium groups include tetraphenylphosphonium group,

tetratolylphosphonium group, tetraethylphenylphosphonium



a) Conmpound 5 10 The cationic side is a tetraphenyl phosphoni um group and
each of the phosphoni um groups forns an ionic pair with the boron anion on
the anionic side. The anionic side has a recurring structure in which each
of the four groups on boron is substituLeqobx one of the two 15

carboxyl ates of the conjugate base of isophthalic acid (isophthal ate) and

is further b t he boron at om of anot her, nol ecul e t hrough the ot her
car boxyl at e @?Qﬁ%’é g%{flfﬁﬂﬁgéoﬁggbel}y%@BﬁE’Pﬁ&lllué‘ ST0HP /| Heatmanapgdy t-he

recurring st o] structure i ich the boron 20 atomis
reacted wit tﬁ%ée%(g%gﬁﬁhgféilé’i ﬁeﬁrﬁﬁpgfzyﬂgwﬁgp nium grofbaver age. b)
Conpound 6 Theh¢ht & Poi ! i . et raphenyl phosphqoni um groyp and each of
t he phosphoni unfgroﬁ%’éé?g%ﬁg"%ﬁh?‘&%% %E"ﬁgirr%\x‘g’fl%yaﬁé‘l@ Ani on on the
ani oni ¢ si dephdéwnh&Mi @i §rshde Ha i re _in,whi.ch each of
the four gr ?Jpsépg;l bor ongfs gbngegytagggggac}?thﬁgbg’\%é&gl?@ﬁgﬁh&&% - 33
the conj WatgrdbRSLe ©f iMeERPEPRLNG 8RE e noxi n grage are
bonded to the boron of ang?hgr_rr]rg‘l g_cufie)m{‘%ﬁitﬂh%ggggée?‘_egﬁgl(raelg%\rﬁyilng
structure beghemslphssphohine growhi Chethg1B9800yapaghyS h%%g:h%?%i‘%nth the
bi sphenol Ain a 5 nolar ratio of 1 . 3 on average. The Fl)arre of proton
donors from3¥Auiy ttetxa-eupsueyntphogphdsion beQE aagukheand kehepakeatel cal
conductivities of the extraction water obtained by mxing 1 g of one of the
prot on donor¥%ik¥nBrd Hheperdii ed water and 10 then subjecting the
resulting mxture to pressure cooker treatnment at 125C for 20 hours in a
pressure cooker vesselTh§ PEtPRcdPNRry EhomnwhicKabhe grodipe pndton donor
corresp ing to ound 13 is an aromatic carboxylic acid having one

car boxyﬁr}gr (r).]%pgqrﬁjcsg% #b‘?’é%‘bl’ée%‘hjdt ofrt h§fy okhe cendibipni hhatpwbeni dng

adj acent th t and. the proton donor corresponding to Conpound 14 is an
aromatic ca(r%Lte;xy ﬁhc%gfcit}%ﬁ%bo?véo%%?%oﬁylm ¥8dp¥ith PRAegnBfurmkrified

dj acent pOSjdd NS, | . (1), Eval uation.with
ooyl (oA A Y SRR £y A fH e S sRPaREtEe Frepvasrune
oxy/ (1 . . ) . v )
Ch Tabl e 2 s o At O P2 B U R e RS kS o
i st velsisadli | it t - . .
resistance nals ithe Weares Vel @h&ycéggar%;a_ ot 0@&%2&&?@&%&89 ?S#%’W

Speci fic eval uation nethods are descri bed prra

Usi ng a liol dhfusr obeasinddbercitd Aot |y acER4nli DY 6@ cnl - 66phe
nmeasurenment was effected at a nold tenperature of 175C at an injection
pressure of gr0upy emed 3 ifgemds @i ibgrdn NEe Pér Pedi HoIt BSovd NRe SR X8I 2 ow is
a parameter qf flow property and the |arger the value, the better the
fluidity. (&)awdrXnginothgegeénglafonmelasionet & 4dSRCURELAST OVETER
Model 10 I VPS manufactured by Orientech Co., Ltd.), the torque after 90
seconds at FPBETRAs f@eTel@ rSd.; Trhe tgxraups ivhidhe durmbaspaneteipase ain

par anmet er 01;: curability and the larger the value, the better the
curability. "0 FPRRESTICR o AhH e dEyy ks oh| thewinpemeleculat 25C

for 30 S .hereafter  subjected ain to neasurenent of spiral flow,
af ter mg?ghrgﬁgtéggchpgggh&s%@w ARSIt WEs a%e tf@rqﬁ)ﬁ twhen

iral flowgj t e areparatiqn of the | e eternmined,by the
?g: | owi ng \évatgt%FS?l’B ggn esi %&aﬁqﬁ%giﬁ%ﬁ S é’&}%’)' -]\{I&%gﬁigr%‘i’éfﬁ}\?vy\ta Be
after stora I Bbhi S Rink fl val & s The he residual flow
per cent age, g?ﬁeggg'??érl ?lﬁéﬁ[gtlgr 338 'st#e:gi)i{i tlglxgair?%)g%\fgﬁg%e{]r%o¥%%f%t g%k'e

reliabilitya8 AhéGngaEQI Baﬁgﬁwﬂg ated Hu t&ﬁ%ﬁ({}hw‘é tion

obtai ned by m xi ng and kneadi ng vari ous conponents, ereto was applied
a vol tage ofeBOr¥ihg vaties wEPeheatint23mdlech %téé&imﬂﬁﬁcgﬁé’ té'f?fp for
t he - 35 predeterm ned period of tine, after which conduction failure
was chedkedcathdystre Ont addikdohgi leact oFokhd agoups amdlfigindden
packages eval uated was determned as a PCBT failure tine. Incidentally, the
eval uati on PPHEeNwWAss5tBe0shoucsuzrall chaesicterd siti dsha s atm tde e e, nunber
of failed packages at that time was Ie§s tzhan hal f, the failure tine was
shown as "nore than 58D hBaFs" onehefl ngek’t HX’s andnX® tine thet genetriad

nmoi sture resistance reliability. 10 Exanple 1 67 Parts by wei ght
(hereinafte O%ﬁ%vlgi edSt 8 PEPUPR) formedcvbenl anprotan dppeorepewing at
(EOCN- 1020- 65 manuf actured by N PPON KAYAKU CO., LTD.), 33 parts of a
phenol i c novol ac (PR-51470 manufactured by SUM TOMO DUREZ 15 CO., LTD.),
4.3 parts of Conpound 1 as a catalyst, 300 parts of fused silica and 2
parts of carnauba wax were m xed and then roll-mlled at 90C for 8 m nutes
to obtain a nolding material. The spiral flow of this nolding material was
70 cm and the curing torque thereof was 78 kgf~cm The 20 residual flow
percentage after 30 days at 25C was 99% Also, the pcBT failure tinme was

o " R NN p— o "~ NN a2 .



25 the conponents were m xed and a nol ding m xture was prepared and
évaluated in the sanme manner as in Exanples 1 and 2. The results obtained
are collectively shown in Table 2, provided that in Exanples 5 and 9, 70
parts of 2,2-bis(4-(4-maleim dophenoxy) phenyl) propane (Bi smal ei m de MB-8000
manuf actured by M tsubishi Yuka K. K') was further mxed as a resin

conponent in et -.65 PR-51470 according to the
conposi ti on %ﬁggﬁlﬁ P%%Tg’glog%’\;c#%%%%logl%% ér:’rl%ﬁr%é%d feba?Edthfd

eval uat ed | npbhecgaee HERN i mple. 1. The PCBT failure tinme in each
of Exanpl es Tto i1 mgsg%ngﬁge?%gﬁ%%%f QFOMHARY, L3 heR T Heb@, O PRI PCET

failure tineal moﬁ@@ﬁl@ht@%&@" e\ A I@{&m! ! d 2 was nuch, shorter than
500 hours. Fromthis fact, it i slcc%ear thaatqﬁtr#ea%r}heaﬁ%%%ﬁ%? mgt?es?h 2
conposi ti onshebaracyeldct ke ngabenty aRnhMSle thi.s..nvention exhibit
extremnel ysexcel | ent noi stur ebr esi st ance‘aré(séll irfgﬂi Ialtlt%ﬂ%blré;oélg?ep‘f ro t he
curing tobquebewnuayebedthke thame per eeNE@ASTerdht frowd 3&5?3 to 11
and Conparative Exanp% es 1 and‘ 2, it is clear that I:the ﬁ”@(en_ 123?%1 ysts of
this inventi Bachx@fbXi andex! ein the aedeértyl afehib Ds 298) SAAR LhEY qRbups
ordinary tenperature., 5 (2) Evaluation with epoxy/am ne curing sygtemp
Exanpl e 12 |RORoRaphi€ipatingniiretiheokoanectfiol, Nfdivms e e SRy e @ d
met hyl et hyl Eetone,(l : 1%1 wer e dissolved 95 parts of a bisphenol A type
epoxy resin PEPFABOIN HEFTIPAECUDarUredchyovultypBhalait DA TS 16D L igh Part s
of di am no dilpheny net hgne 1 part of dicyandiam de and 3.3 parts of
Conpound 1 t% PFRpEP NS HRANSA. PAOEAD- dangrasevingt atwdeastproagnatmston t h

this varygs e ried at . 150C fqQr 4 mnutes to obtain a prepreg.

Si xt een &e}tg o%i'?h(?g %J‘B?eé)?‘éﬁr%?g BHkeBfofkBeoROdREUAE hasd a copper
foil having pjhdy S f s_put _on_the outsides of the resulting
assenbl y, aft%a%éEMi c ??1% ?gg{:]#?l 2r%% s 898?7?&\?/8?5858%“&%@1]0#%&% t Wo

sheets of a Ht adrdmsSiStLLhgPLAL at .40 kg/cne at 170C for 50
m nutes to obtain a 20 doub?e-co%p@?ggpégﬁg%cn%f‘ I iﬁgmé’nloP(iaZLI?ﬁ‘é:ss of
1.6 mm The aloighaertorpesus! 264 | enbpahsy oBbalpgd bl,eCt8 ¢ ol
necessary, to etching and l%:hen to rrgasu eﬁ%n%ﬂgfsg %ségtbingﬁgﬁgﬁent
tenper at ur e fatona dresTEIGE he£: €l SY&h | PPotShCa8horS’ BBl fhdcHyRam g2 o3

vi scoel asticity measuring apparat us. 25 Furthernore, the eval uafion’ o’f
prepreg st oraage X't dini ftihtey g\mﬂam_nci_l&_tnﬁﬂ.é)ySlr)e,_”Qlﬁ g d KE Le ltgecg,%r}%qt
fromthe prepreg, neasuring the initial gel tinme (abbreviated t - 38
at 170C and lthe( Peland meheafgeruss onagepatt 460pat i 8§% RHthar cdndars.

and cal cul ating the residual GI percentage according to the follow ng
equati on: RESALAT GRS HYIVHIBRI (Whits (G thecintéreoldcdays 2tad@foh at
35% RH/ i ni titit,l GIL Q}s%ﬁ_?c% X 1Q00. The |l arger the residual gel tine

percent age, RS BOXPSRNGHIL Rarake wedilt tsat sxbyptee edndotidnantat
Conparative anpl e .3 .According to the conmposition shown in Table 3, 10 the
conponent s \}\:/e%)réelgrine%é:d:la? & Y RepHhte exkieetiPnavatiernashe same

manner i I .. The results obtained are shown in Table 3. (3)
Eval uat ??n \%Ie"[%ﬁ%% lee#l%d‘@ %?ﬁomWFplI%pﬁ% Ghan pl 1QR0 paricd  hexed

sol vent of ghkarafkor L N0y formam.de (1,: 1).were dissolved 100

parts of 2,2-bi g;(g% f?g%q'g\lrﬁ%dl?p enoxy)ap%ecn%ﬁ%ff%%ﬁﬁea%%l gBNGRALLSCt ur ed

by Kei ai Kagempoands3ahdra f 3 e rnish, and the

varni sh was ra%))iodl ysvgcuumw(ﬁilgé(egg%%ﬂfeﬁyp%‘ff%’ t%éggl?%rbﬁ?éti on to

remove the Solineolest heidelay sebtigidlivie & IKYHA LONtiEde, T{W?i 'éﬁgi?_gel tinme
rd

at 175C and the gel tinme after storage at 40C for 3 days o e SO

content wer eompasoded iandhtilse inewintiiain gelar ITHO LI GEVRNE) Was Tadsel at ed
by the foll ow ng equation: 25 Residual gel tinme percentage (%9 - (GI (sec)
after 328ay8n@t hydrogent banded teethe Mrtiditic ridfy Hee B@é:gefe%xﬁfced
residual gel ,time percentage, the better the storage stability. anples 19
to 23 and CS#phr &t hydrexsdpbeonpAandr dinad ude tauesa:mmxypgg in Table
4, 5 the corrﬁonents were m xed and a sanpl e was prepared and eval uated in
the same mafVe?titUrRIERappLialgneThad: dydroxydbigriovert sartes tsttomred n Tabl e

4. - 40 J@}%r_@ éonggxt'lglaéﬂpohj/g)ezlciic aromatics.



Correspondi ng proton donorEl ectrical conductivity of extraction water of
correspondi ng proton donor (,uSlcm Conpound 1ANapht hoi ¢ aci d121Conpound
2APhenol 27Conpound 3An- Decanol 5Conpound 4B2, 3- Di hydr oxy-

napht hal ene33Conpound 5Dl sopht hal i ¢ aci d184Conpound 6DH sphenol Al0Conpound
7CNapht hoi ¢ aci d1212, 3- Di hydr oxy- napht hal ene33Conpound

11ARbS0r 0f nCompound TIANAER P €A1 4 oTChiRouRSKS. SEFy ByRRETapty
aci d1356 Conpunch dfed rd Pehat 14 Ccéfb&'?ﬁ? $cNoL8gs @Awhl)éﬂeﬂﬁyggr‘;gg%ggm ed

defined in CaimB: Type represented |ne I'n arm

defined i n QGwdup i)oﬁTH‘ﬁé@%@%ﬁiaéréupC%ﬁa”h4thMo§§BeéghEBQQEUE?D&%% %h by

general formula (2) 2. by general "forfula (3) act
- 41 NN rﬂr@fmflpﬂ}en@(ln@\helx&m&lty @ﬂscentuﬂaéé@t(ié%U“éng—nW U
~r~r0.d OO UOA I CONO' | | OO-NN, . -, ~MovaoannWNVH~ UU~0 ' ' al -1 ;

1 N~~ OOMijwaﬂamwlesiiheiéﬂmMimclh@é)benhbhb~901d, m-hydroxybenzoic

Ol M 1 ITONNNOLONM-M-, . ~t ~naou~~/ VOAU~NNO -1 s~ O

0~0 1N~I Of h NN r L-OTRmoth i Gt (R ~6+naplithal enedibabbbxydicOa@idvo
CNONﬂIIO WMNI ~I ~011 nnQU- - WOxUo~o0+~" +~ ttfNO |l rtf VN ~ncnu~ r~ s~oc~xoN. ~. oU

a", 7~ ~ N&nd the Jekkfo-In | Lhis d¢a$e, ~the| aromatic~carboN@ldeObek@s" '

'~ra U+~ U p. N ~Z~noNaoa~ax- ~~t ~~ Ot~ OWl ~IlUls~..~a,,~roro wsa w-a U
Uor xxacaa~ od@' LSQ SRR xh@YERQG?Fh$F~5“bSF1tﬂ?ntsrthanrGﬂrbéxwdma ~0
NU vU tnp4',

grdup sdch as m-hydroxybenzoic acid and the like. However,

10 particularly preferable are substituted or unsubstituted
benzoic acids and substituted or unsubstituted naphthoic
acids. As the phenolic compounds, there are mentioned
phenol, naphthol, p-phenylphenol, resorcin, l1,6~-dihydroxy-
naphthalene, bisphenol A and the like. However,

15 particularly preferable are substituted or unsubstituted
phenols and substituted or unsubstituted naphthols. As the
alcohols, there can be mentioned, for example, methanol,
butanol, 2-propen-l-ol and the like. Moreover, diverse
proton donors, for example, carboxylic acid and alcohol or

20 phenol compound and isocyanuric acid, may be bonded to the
same boron atom.

In the general formula (2), z' is an organic group
bonding to the substituents Y' and Y?. Each of ¥!' and Y° is
a group formed when a monovalent proton-donating

25 substituent has liberated a proton and the substituents Y’

and Yé in the same molecule are bonded to the boron atom to

form a chelate structure. 2’ is an organic group bonding to

the substituents Y’ and Y'. Each of Y® and Y* is a group



- 42 GOUNTIr~E-N.1bo. | 10 "'~~1~~ "~TlI pO1VUNM, - | xbQU

UMLOLI | ONOCO-NOMVOVOI100MVNU. rIO n MI I | ON'd" ODtT

Owcr ~(,, ~aonavxozWJO "').d.i M1~miM d, ~07010Dtf")~4~"0Q'" UOUT11 O

S~NN~I o~p, ~~I N na oN ~/ WOU, Ono~ ~r 1"t 7CL1INg3N_~O0, i MJLd' | O

G hODODO1vf IXM"WU~-G f COnnGx' ; nMoOveM 11 oN~~rnod, t nx” w-zroxob b ~ N ~~

7ot oS Rer Tt et S e e %r%s.. "
gy:~g1[:”Eko¥q$§€afe§1a“§£¥E¥§?Fﬁ@i%XBSEpPEE}tuents PTHCY® Tnhe
same molecule are bonded to the boron atom to form a
chelate structure. 2z' and 22 may be the same as or
5 different from each other and Y', ¥?, v® and Y! may be the
same as or different from one another. 1In the general
formula (3), 2° is an organic group bonding to the substitu-
ents Y° and Y®. Each of Y° and Y® is a group formed when a
monovalent proton-donating substituent has liberated a
10 proton, and the substituents Y’ and ¥® in the same molecule
are bonded to the boron atom to form a chelate structure.
The group through which the recurring units of the inter-
molecular reaction type latent catalyst are connected is a
group formed when one proton donor has liberated two or
15 more protons and the group may be composed of the same kind
or different kinds.

Examples of the proton donors from which Y!zly?
and Y’2?Y* in the general formula (2), Y°23¢® in the general
formula (3) and the group through which the recurring units

20 of the intermolecular reaction type latent catalyst are
connected result, include organic acids such as carboxylic
acids, phenolic compounds and the like and also include
polyhydric alcohols and the like.

As such carboxylic acids and phenolic compounds,

25 preferable are aromatic carboxylic acids and phenolic
compounds which have at least two substituents selected
from the group consisting of carboxyl group and phenolic

hydroxyl group and in which two carboxyl groups or a
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N2 e géf’q‘ﬁl and diendnotis HvasdedeSEOup, wFeufet: Puo- o

-1 i W 3r0~preanN01d*ﬂﬂélhdtuélly ad%%ceﬁ%E%051yions, ané examp es
| ~OO0Or MN -~ U-Na' ~' a~' ~
thereof lnclude m-hydroxybenzoic acid, 3-hydroxy-1-
naphthoic acid, isophthalic acid, l,6~naphthalene-

5 dicarboxylic acid, catechol, resorcin, 2,3-dihydroxy-
naphthalene, 2,2’'-biphenol, bisphenol A, bisphenol s, 2,2'-
methylene-bis(4-methylphenol) and the like. Among them,
particularly preferable are dihydroxybenzene, dihydroxy-
naphthalene, bisphenols and biphenols. As the polyhydric

10 alcohols, there can be mentioned 1,2-cyclohexanediol, 1,2-
propanediol and the like. Furthermore, divergent proton
donors, for example, a carboxylic acid and an alcohol, may
be bonded to the same boron atom.

The intermolecular reaction type latent catalyst

15 1in the above item (4) is a polymolecular type phosphonium
borate in which the number of moles of the phosphorus atom
of the phosphonium group on the cationic side is equal to
the number of moles of the boron atom of the borate on the
anionic side.

20 The cationic side is composed of a phosphonium,
each of the substituents of which is a monovalent, organic
group having an aromatic ring or a heterocyclic ring or a
monovalent, aliphatic group and in which the phosphorus
atom and each substituent form a P-C bond, and every

25 phosphonium group thereof forms an ionic pair with the
boron anion (borate) on the anionic side. On the anionic
side, at least one of the four groups on boron is bonded to

at least one other boron through the conjugate base of a
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- 45 2. Exanples relating to epoxy resin nolding material and

sem conduct o4 4 j esln _conprisSi as the main
5 conponent O%lgfjéﬁgﬁy&?%ggeﬁg%glygg%h%r g%?%?én%&ﬁmﬁy t mft a (8)

(epoxy equi vét ei¢tut85in"RhiEAJaROn BEst10RE) f.eglﬁ'%gﬂ%gz%r%ié.jcf b%yﬂfi:nl‘!;%}a'v%}'z -

~H2 ( 8) O'H' 3 49 parts of a phenolic resin represen ormul a
(9) (hydr oxybeet osigb pascteal €8t int6fmoebheairngeRetAbn 630k & CH2
CH2 ~ H 2.5 6.0 parts of Conpound 1, 500 parts of Pugeg’%s)ptﬁeeﬂégggréi ica

(average parsidéeasezeondbcted), i3 Pakhedol caebanmPledclhs 3HRAM A ithg
brom nat ed bi sphenol A type epoxy resin and 2 parts of carnauba wax were

m xed anddr odnips$|isdnat 1im9@bEdf oan8 theutesjughre dakels oF ltheand
thereafter, the resulting m xture was cool ed and then pulverized to obtain
a resin nol dH@heRereon moraemndtivatenti pyotanedoabrebtwiiedd hsase eval uat ed
by the nmethods described below to obtain the results shown in Table 5.
- 46 Eval uRIONTERAER_ R’ Yhepreanectdanusakigbe tbledshoe sisi cal 1 ow

0o EMM -1-66, neasurenent was conducted at a nmold 5

?3%22{2{“3? te %&%’g‘%ﬁr‘] t£ﬁ?f“i‘Pﬁ‘%c’f‘?%ﬁhﬁFessE?@honthgBéﬁ’@PISoPnabémqnng time
Carger. the WAHRE TGk raftinlofrBaiArEpe: epnnere ok OF &henracurhingnor o
nj et ort presil eldfe e P RURREY Ghefl AlptekRE BPnet alies 2t Letdte 0
Val U6 Thus oo e e b 1, S5 B8t e ROk AF e8P BN OO 5 e BT 8 rness

i's an i ndex nds U4 4 rgerat th .er
curability, (iii') St%%%%e&g‘?a%?ﬁ:%é 98" 5 on¥Parenc) gfgg‘té’tglg %8 1 or

one week, tHhewiig an fdmaesc neesyr 68, aandtehecpencentagg bheneabneased on
the 20 spiral flow just after the preparation of the sanpl'e was cal cul at ed.

The unit is valgnt, JaMpliuie gesus) aané tkheyahayi bg Ahébspme~BkPowas
encapsul ated with a resin nolding material at a nold tenperature of 175C at
a presstr® ciiffrantgizom dmwe anceuhéng tThe péc@rmingt eaiandethena
post-cured at 175C for 8 hours. Thereto was applied a voltage of 20 Vin
wat er vapor BR1% 2fC tatraTsukstitutedi phesphonionosehtaesubbitdhutedduct i on
failure was exam ned. The tine - 47 until the failure took place in at

| east 8 of fﬁ’%«ages eval uated was determned as a failure tinme. The unit
is hour. Incidentally,_.the nmeasurenent tinme was_500 hours at |ongest and in

the case where the numBst BFeFSHTRCPRkREgEessel used in this invention

is a vessel having an internal volume of about 70 cc and

20 having a double structure in which the inside is made of
Teflon and the outside is of stainless steel, which vessel
can maintain the content in the pressurized state in order
to keep excellent closeness during the pressure cooker
treatment and in which vessel substantialiy no impurity is

25 dissolved out of the internal Teflon vessel during the
pressure cooker treatment. The electrical conductivity of
pure water used in this invention is not more than 5 u«S/cm.

Moreover, the electrical conductivity of the



5 at that tinme was less than 8, the failure tine was shown as "nore than
500 hours". The longer the failure tine, the better the noisture resistance
reliability. Exanples 25 to 31 and Conparative Exanples 5 to 7 According to
the formul ati ons shown in Tables 5 10 and16, ~-resin nolding materials were
prepared and eval uated in the sanme manner as in Exanple 24. The results

obt ai ned ar eagfPNE:idn Ty apd: Q. [ al.lLLy, the crystallinge epoxy
resin A used in Exa%g?éagggaagnaeﬂ%gtﬁbggggggé~lgyawgﬁ = é%tﬁlf5§fﬁ’15

conprising asakhwegnewt €REPESKVENE, 4t- Bhe(2rd k
epoxypropoxy)-3,3',5,5'-tetranethy|stiIbeng mffﬁrio§°8yeﬁéfgsfﬁ% %gﬁ%%in

conpri si ng ashe hpressureoopokent t dedtheat2a8- ¢ROXYPEOPOZY) nSpkelti ary
butyl-2,3",5" -trimethylstilbene (epoxy equivalent: 209, nelting point:
120C). 20 Theukjesking ihbvodacehyptfegaxyoneshd mesdurinEXamel € 26 had an
epoxy equi val ent of 200 and a softening point of 65C (E 1020- 65

manuf act Ut e®BSC N FFON govVdBGCE DOty LFD. Y he Tertphendbncwaeee! &dukesi n used
in Exanple 26 had 25 a hydroxyl group equivalent of 104 and a softening
poi nt of 1oL RY phe?9RPROEHYILRE MmatenseModelt BE-24t abysfacturéd

(curing acceler dg@%ﬁ t failure tinme in the noisture resistance
reliability%ﬂééﬂg ,'Hg&%vér the storage stability at 30C was | owered (cf.
Conpar ati ve Exanpl e 5) n_ Conpound. 13 and Conpound 14, the proton 5
donors correspondi ng t%P%g#%%F%%dc%ﬁaﬁY%Et?gcﬁpggoﬁﬂﬁéﬁF&PPysé ecked

tracti / d_as. th i
oacer or aror T, tHe WS Weherobfna o b IREERbeCRb ATy RS of
Co ] i .
o O N Y] e qanefd) RpHuibdiTL), (2) and (3) and
N ~m-~mD1vT menaiBermsr ec ot d d~CNCY, 1edd f 1= iroLplO.t =1 NN
er1r1r1t~1Ul\C/)~~p1~01Lfe;erva?/rel\cI:l\ﬁall?L101~O\l eyl | TR0t y5R arinda T
OM DOLOCDOWHen UM 1P - PO HieypNE hrd8ud115 §OnbEat-N N

NNOCnOy~10p) ODO11 f 5OnxwiNr 1W 1~Op

ing a proton donor by contact of the group and ligand on
boron with water when the moisture resistance reliability

15 1is evaluated. 1In addition, there is a fear that this
proton donor adversely affects the resin-encapsulated
electric and electronic parts when the moisture resistance
reliability is evaluated. However, the present inventors
have found that the proton donor which can be generated

20 from the latent catalyst of this invention, that is, the
proton donor satisfying the condition that the electrical
conductivity of the extraction water obtained under the
above-mentioned conditions is not more than 1,000 us/cm,
does not have such an adverse effect, and the latent

25 cétalyst of this invention is extremely excellent in
moisture resistance reliability.

The detailed reason why the proton donor having

the electrical conductivity of the extraction water not
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si | i ca500500500Car bon bl ack222Br om nat ed b#éphenol A type epoxy ﬁ&ﬁmﬂdf

resi n222Car neebn oha222Spdr, abult! awé7 LARPTHa B IMIHIESSR]8286 Sty age
stability at 30C528887Moi sture resistance reliability>500200250 As cl ear
from the abo®¥tERGRpPBsYatke Hepentiscaemersllyf upurs the edliubi Bng, the
thernnsetting resin conmposition of this invention conprising the above
catal yst aretBRcBreean flanasi dnuwetessi shenpXar elfi atid ipnatdn comdt lddy and

st orage stabi*it% at ordinaré tenperature. Mreover, the epoxy resin
mol di ng mat eFPSIMBPLILAEYE PhvERE BAsE6REALSHnprorenalsone  diralwaster amd

encapsulating ?1segicogductor I.s extrenmely excellent in characteristics of
preservati ont &t 8PP nERG PERBELQruPE &hE REOESEPI IGONPT Himd the tewaluation

sem conduct or -dgyice iLn_which the epoxy resin nolding material is used, is
excel | ent inéﬁnggéuW%lfggfgt5ﬁ§é5tagceyrellablllty- Y1t can also be

said that this value being large means that the proton

“WUNO-V  HUUlMB X0 2 OB pelds £ cLhvalite laded 7 J S Irl 0 N
Comp. Ex. 5Conp. Ex. 6Conp. Ef&?flng'ra%ufeadzotg)sé&%fJé‘ﬂerﬁ%y arféot A

10 donor tends to have some chemical action on the internal
electric and electronic parts. The present inventors have
examined the correlation between the electrical conduc-
tivity of the extraction water of the proton donor obtained
under the above-mentioned conditions and the moisture

15 resistance reliability to find that when the electrical
conductivity of the extraction water is not more than 1,000
MS/cm, excellent moisture resistance reliability is
developed and further to find a proton donor which develops
a good moisture resistance reliability.

20 The total amount of the latent catalysts of this
invention to be added to a thermosetting resin is 0.4 to 20
parts by weight per 100 parts by weight of the thermo-
setting resin. When the amount is less than 0.4 part by
weight, it is too small to exert a sufficient catalytic

25 effect, and when the amount exceeds 20 parts by weight,
such inconveniences that the flow property is lowered and
the like are caused in some cases.

The thermosetting resin to be contained in the



- 51 reliability and useful as a device responding to insertion nounting
and surface nounting. - 52 WHAT IS CLAIMED I5: 1. A latent catal yst
conposed of a phosphoni um borate represented by the general formula (1): Rl
+ X~ _2~42~1RP-RXg-~() 13 Xs wperein Rl, R2, R3 and R may be
the sane as or different fromone another and each is a nonoval ent, organic

havi C i . lent .
ol i phat 1o grony eyt ind foib 8, FomSOFLEEE 48 GhiR ovPoFare Roeldne:
X1, X2, X3 a i t S e A5 ' en rom one_another and at
| east one of mti)r???n irf?é;t%r oét}gdfor ne%éﬁéenlg%é%ﬁéot oénn%o%g]?ohéw BAgF FUGRt one
prot on capablresdfnsbaihat ldHerad £k Opd ,pgnérp&gngfguﬁaggéey beéat ed_ope

cJg

proton and each of the others is a nonoval ent, orga roup f 9?%6“3 €s
aromati ¢ ringroacxylettensgcialkenyl NteHins; NOR@VA] ey al i,gg%%(_: giﬁ“{? i% he
above proton donors satisfying the condition that when 1 g of eac ol? he
prot on doror $NVENFLEEd wiheh tsrmy 'dfheumic d el it B6s Bd & ReuI@Spbt i ng

m xture is sybjected to pressure cooker treatnent at 125C for 20 hours in a
pressure cook8teFpsedied thee mgagctalilc atesimayd teng Wwivdsé hEhei(ﬁxaBCéﬁQﬂn?\ﬂt er
t hus obt ai ned_becones nqt nore than 1,000 ,CCS/cm 2. Alatent catalys
conposed of Sthg’§pﬁ6ﬁie&mr@§r%ﬁ Y aifre thttde bhatent geateabyst oofrutaié 2)

- 53 RS + Yy = .1 3T s 2 RPRZ~ ~B~ ~ (2) Y2 1,3 R~ wherein R5, RG,
R and RB may Be tH87sant QL% thEM f dlieh Gt R ske Al e cthermbsetting a
nonoval ent, LC 0 having .an aropatic ring or a heterocyclic ring or
a nonoval ent ?Eg??%hg?}écg Pdp rf%d'niss J@(}ecldmtqgﬁe odphorkewerem tit f orm

P-C b : i i b i to.Yl d Yz, Zz_i ] i
r oup bond: na®, D3538LETRL0IA R WY Whd Fnby & Renlripnes rear waien o

nmonoval ent, ’Qhétﬂlﬂg@ﬁ@tihggrﬁglﬁfsi ta'i%?\te has i %%rn%tgﬁﬂaetﬁqor{fcﬁrﬁ} and t he

substituents Y1 and YZ in the same nolecul & are HorYn atomto

form a chel aheretruspeeesrisae i r or en a
nonoval ent, prot on-dgnati ng S&Sgl%i tgée%{idﬁ;% I‘:‘;%bogtr)gtrge%%ﬁsproqg Vgahh%ml%e
substituent sr&3insda¥d meathondadbeqoile boron atomto forma chelate
structure; Z1 and Z2 may be the sane as or different fromeach other and
also Y1, Y2, Y3 and Y4Asaghbeepbaeysaesins ior ttiifst anerintfiidm anpanther;
HY1Z1YZH and HY3ZzY4H whi ch are the proton donors before the |igands Y1Z1Y2
and Y3zZ¥2 opepmenhieredfbiapliebpll Absyaki epoxy tries in@s pedispheny10tFons
satisfying the condition that when 1 g of each of the proton donors is

m xed with SBYRS oPPPYYi Feednaat bromadatkd béspheinnd myplellepdxy Heyieet,ed to
pressure coqgker. treatnment at 125C for 20 hours in a pressure cooker vessel,
the el ectri cAtPR ctYREt §PEXYt RESdREr abheoAligt aovolas typeséponiyt ai ned
becones not -‘E@éffgé ha@ 1 ogo c.-S/cm 3 A latent catalyst conposed of a
phosphoni umbor ate’ repFelentRUChICt hEPEeRBPEY FEFADEa E3)icYRIif wpoXy 10
~ 12 gRP ~Be ( Ts ~ . X Rwherein RO, R, Rl1l and Rz may be the
sane as or E%‘Jér%e'ntﬁ¥%%n ]r'leegttr:l%Fh§¥p8n898§¥hrfe§lasr'mﬁ&\)’&lléﬂtlﬁnﬁ-lngani c
group hag ng %Wi i o} yellL.¢c ring. or _a.nmonoval ent,

al i phatic gro}ﬁf{p19 and I's %%énjd]g%' t%a?ﬂgﬁéﬁégghg&bé 8%’8%1“ 5SP3Pfr a IPYEIHERd: 23

i s an or ganietlgno Wonshdhdd &9 f@@iﬁé'b%rh{:l'fsgﬁ.ﬁeﬁSPgngongén¥§F§Bq §§ may be

the sane as or different fromeach othet and eac roup formed when a

nonoval ent praghrhaloret i tige subisé i yUeRt ah i a ot @R
substituents Y5 and Y6 in the sane m)laec%lggbg?glbgﬁﬂggu?g'tEgiégragﬁ atomto
forma chel &typestepmiyrees Xbs and, 4<6-Bﬁy(bﬁzléﬁoﬁ?é’ehﬁi)e&pﬁieﬁﬁ;ﬁf gBhek!, OM
each other and each is a group formed when a proton donor having at |east
one proton dapabiteisofl fetempiy eyt poiphényt , t §eyonlgrubenbascbinpetatigd one
proton, ar is a nonoval ent, organic group having an aromatic ring or a

het er ocyd | OF iIRNERRL i€ Hnfing obtatnephbyi cearbing @573Y6penbadhene t he
pr ot on donorr}g fore. the ligand Y5Z3Y6 of boron is formed by the Iiberation
of the protd&f 7 BbeSyd aBG i EheRr e9lveigy bt ebhepnoespoundbeofase
wher e each m‘on)é% %rld X6 is a group fornmed when a proton donor having at

| east one protony -lc5§esé’ar|6é’8'l'e tehaly andekhe cbiket etct heThefecoar has
| i berated o I , tisfying the conditiopn that when 1 g of each of the
pr ot on donorB% Eass(ét%o%el(?%\%i tquF 5d! %%#Lmﬁ’ﬁ%oo Y APdUeHR: resul ting

m xture is subjected to pressure cooker treatnment at 125C for 20 hours in a
pressure cooker vessel, the electrical conductivity of the extraction water
t hus obt ai ned beconmes not nore than 1,000 ,cc S/ cm. 4 A latent catal yst
having a structure in which the recurring unit is a phosphoni um borate
consi sting of a nonoval ent cation portion in which four groups are bonded
to the phosphorus atom and a nonoval ent anion portion in which four groups
are bonded to the boron atomand at |east two of the recurring unit are

e o, Y 1 rr v



13. The latent catal yst according to Caim3, wherein the proton donor
t epresented by HY5Z3Y6H is an aromatic carboxylic acid or a phenolic
conmpound whi ch has at |east two substituents selected fromthe group
consi sting of carboxyl group and phenol i 1gydr oxyl group and in which two
car boxyl groups or a carboxyl group and a phenolic hydroxyl group are not
present at the nutuall ¢pna¢ndeentyvResitdon The |latent catalyst
according to Caim4, wherein the prolttd(;lrf %gr}é?buvﬁim& a%errfnff BB the
connection ofehbe weeHr thed epdkkS grovd) 1 WRidsL R Vil d £ 2L
phenol i ¢ conpound whi ch haseg)lt& eaglst uEilj\n/vo substél tuc(qa%{lgfie éeacc?tgldér?r% n?ﬁ%
group consi susagd,ofifcaechesglargr.ougpaied flkenaly,c Jay @« idr ek | hyvhi ch
two carboxyl groups or a carboxyl group and a phenoli'c hydroxyl group are
not present RPlYABiR@Suathpradpzeementdsinddontraliyhtlindat et imaied yst
according to_Claim1, wherein the proton donor having at |east one proton
capabl e of bBRHBSPi BBFAt 88 dietbylenetmilaadmes anl & miretinl efanast sah Bed £d
fromthe groug,consi,sti ng of substituted or unsubstituted benzoic acids,
substituted 3t1BRGASt AR4PES Suchsgs Napmimeed hydipdpersaiziiste tardd i (4~
unsubsti tut ed henoli F}nd iubstitut ed or unsubstituted naphthols. 16. The
| atent cat al YEtPRC¥OrAPAYYLOMEFARRLS, aFRBALILF @R N@SotsMEd@som- epr esent ed
by HX5 or i ich.each of X5 and X6 is a group fornmed when a proton
donor havi Eé@%jfg?%g%%gbﬂ% Bpgt gArapipeAieherYRBE hanes e Cdcy@ nsliamyide he
ol ecul e hasghihes .0 op i .proton _donor .sel ected fromthe group
consi sting of suﬁs?llt‘tggf eg§5?5§%s§8;§Pﬁ6B85’b@ﬁ%of“@d&%ilﬁéi, & MRS%ed or
unsubst i 1ot efls N@RAhPOEE 381 483 aSHRRL KLY o] ubsti tuted .phenol s and
substituted or unsubstituted ﬁapﬁt ﬁg%%%g’ %ﬁggﬁa?‘%ﬁt p@&?‘ﬁlﬁﬁ accordi ng
to aima4, atieydiidéhetpiaednidoroanWhhehadoe LptRahgd n the
connection of the recurring units is gpprotoﬁ gggg%hggfrg??lg%%’fqu‘gmthe group
consi sting cinkydiside udrd OheuDsKBS! i MykedvBe)Z akamatds o £S Wishidiyt ed or
unsubstituted naphthoic acids, substituted or unsubstituted phenols and
substitut ed mcludaishenol bd naphbhbohfd B8sphbaolat eRl chakalysh-accordi ng
to Caim?2, wherein the proton donor represented by HY1Z1Y2H or HY3ZzY4H is
di hydr oxyberZHENSA hien oxyedipet fiabEnphenobs sphehokldehgdeispben®et ob@s ;The
| at ent cla%al st according to the proton donor represented by HY5Z3Y6H is
benzene, i%ﬂﬁfﬂﬂﬁ%‘éﬁb,rgsbnépﬁhmh dhe tatenndeasatyisnh aproduditsg t o
t he proton dgnar, which participates in the the recurring units is
di hydr oxyber?zf;rPé’,erb‘?lsu‘g}'?ﬁ S?L'&?n*é]f*%ﬁﬁ'ﬂﬂﬁyh%ﬁyorManbwnérﬁtm resboaicing,
wherei n connegtd of_Lhydroxy.. - 60  naphthal ene, a bisphenol or a.
bi phenol . 2T, Aé“fiﬂ’elr rﬁn’%‘gt&?%gﬁr‘é%i‘ﬁa’&o’ﬂ%og%%?oﬁseenﬁ#i§hﬁ§ TeUSparus ibg
wei ght of a gAdyrymsetti ' 4 20 _parts by, wei ght of | at ent
cat al yst selected fromgth%leégrs%ﬂ%a%]%fnjg?%#% of tﬂéeflaientlscgfaafaﬁéi%y an
accordi ng t gydmitie kd : . Liheroser k| resjn c si,tion
according to O ai m 21, %cg}%i@ﬁlr% ﬁ@?%%lgr%rés)e %#@8?%55#?5 §B8F3a59_ B_HE

POXy EESK pal ehm de

menber 9@ eclrethaftidMANEy HIBHSHNSHST f
resins. 23. An epoxy rlte}gn nol di ng e ie%g% %%nprlgl ng,ygsg?ﬁg éssenti al

conponent s, ph@ncds eXuded Yo (dD-Foenoht Lo O5FHdudtd B?ec!ai‘ESHgl
catal yst according to any one of Clains 1 to 20 and (D) an 1 norgani

filler, theceoqpousidentwirtat ity disdxyele ngtdiep-eporya O Ongp OdmpHEnd st absapexy
resin and the phenolic hydroxyl group of the total phenolic resin being 0.5
to 2 and thérgmdgiem sondensedmpiyaydlid eardit cospouecheds brapptR60,t o
2,400 parts by weight per 100 parts by weight of a total anmount of the
total epoxy?d itheadd-kene t ot al phenolic resin. 24. The epoxy resin nolding
mat er i alzsaccordi ng to Caim23, wherein the epoxy resin (A) is a

crystal FPne epoxy resiAf A MpLkeidtide wppoimtinftists 1500neson Thehepexy
resin nol di ng terial .acco dic;%grsto Claim24, wherein the crystalline epoxy
resin havi n§%8 RE MERELO5&! RXERRE § s Ralenides BUGR @SN gl et ed

fromthe gr i_st.i_ng .of, epoxy ins represented by the general
formil as (40 SRYLCRSP HALEIniREY B i aiirse Lay bR el pona ke Jnise , RiaN fr3
wherei n eac 3k l..atham sel ec fr h up, consi sting of
hydr ogen atEhalcﬁzi?r?%g%rl%&(%bﬁgngﬁ%edu avin 't’_L %%@HP%&WJ}O@,

phenyl group and hal ogen atons and the R13 groups or atons may be the sane
as or different fromone another, and R14 Rila HCH20 CH2 OCH2CHCH2 ( 5 ) O
\O R a Rawerein each R14 is a group or atom selected fromthe group
consi sting of hydrogen atom chain or cyclic al kyl groups having 1 to 6
carbon atons, phenyl group and hal ogen atons and the R14 groups or atons
may be the sanme as or different fromone another. 26. The epoxy resin

nmol ding material according to Claim24, wherein the crystalline epoxy resin

Y N AP NSN " o o, .
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15 point to be converted to a low viscosity liquid. The
melting point of the crystalline epoxy resin means the
temperature of the top of the endothermic peak of crystal
fusion obtained by a differential scanning calorimeter when
the temperature is elevated from ordinary temperature at a

20 temperature-elevating rate of 5°C/min.

As the crystalline epoxy resin which satisfies
the above conditions, particularly preferable is at least
one member selected from the epoxy resins represented by
the general formulas (4) and (5) or a mixture of a stilbene

25 type epoxy resin represented by the general formula (6)

with a stilbene type epoxy resin represented by the general

formula (7).
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group consisting of hydrogen atom, chain or cyclic alkyl
10 groups having 1 to 6 carbon atoms, phenyl group and halogen

atoms, and the R'* groups or atoms may be the same as or

different from one another.

R16 R15 R19 R20
CHoCHCH,0 CH=C OCH,CHCH,  (6)
\ / \_/
0 0
R17 R18 R22 RZT

wherein each of R'’ to R’ represents independently a group
15 or an atom selected from the group consisting of hydrogen

atom, chain or cyclic alkyl groups having 1 to 6 carbon
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As the substituents R'® and R'*, there are
mentioned, for example, methyl group, ethyl group, propyl
group, butyl group, cyclohexyl group, phenyl group,
chlorine atom, bromine atom and the like, and particularly

15 preferable is methyl group.

As the substituents R’ to R?®, there are
mentioned, for example, hydrogen atom, methyl group, ethyl
group, propyl group, butyl group, amyl group, hexyl group
(including the respective isomers), cyclohexyl group,

20 chlorine atom, bromine atom and the like, and particularly
preferable are methyl group, ethyl group, propyl group and
butyl group when it is taken into consideration that the
melt viscosity of the epoxy resin is low.

With regard to a mixture of the stilbene type
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epoxy resins are mixed in the molten state, and the like.
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20 However, in any case, the melting point is adjusted to
50-150°C.

As the stilbene type epoxy resin represented by
the general formula (6), particularly preferable are
glycidyl etherification products of 5-tertiary butyl-4,4’'-

25 dihydroxy-2,3’,5'-trimethylstilbene and 3-tertiary butyl-
4,4'-dihydroxy-3',5,5'-trimethylstilbene from the viewpoint
of easy availability, performance and starting material

cost.
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3,3",5,5'-tetramethylstilbene, 4,4’'-dihydroxy-3,3'~
5 ditertiary butyl-6,6'-dimethylstilbene, 4,4'-dihydroxy-
3,3’-ditertiary butyl-5,5’-dimethylstilbene from the
viewpoint of performance and starting material cost.
The phenolic resin used as the component (B) of
the epoxy resin molding material of this invention refers

10 to all those monomers, oligomers and polymers which have at
least two phenolic hydroxyl groups in one molecule, and
includes, for example, phenolic novolacs, cresol novolacs,
pP-xylylene-modified phenolic resins, p-xylylene-m-xylylene~-
modified phenolic resins,'terpene-modified phenolic resins,

15 dicyclopentadiene-modified phenolic resins and the like.
These may be used alone or in admixture. These phenolic
resins can be used without being limited by molecular
weight, softening point, hydroxyl group equivalent and the
like.

20 Among these phenolic resins, particularly
preferable are phenolaralkyl resins, because the water
absorption of a molded article is small owing to little
hydroxyl group in the molecule, the reactivity in the
curing reaction is good owing to an appropriate mobility of

25 the molecule and it is possible to make the viscosity low.

The equivalent ratio between the epoxy group of
the total epoxy resin and the phenolic hydroxyl group of

the total phenolic resin used in the epoxy resin molding
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}x).lO‘(Vz' & (;pxs 0% & ) 10085 ) EIE RRUPY 1% Fess t’l%’%%??)P%rE’éwb& () -

L1096 & () - 6weAghs:, ( ehert0Wss d Jedn % t % 10%

"& () - 6.()10%' & ()- 6.()1t0%' & ()- é )1%%%95()4%#6@1%%%&(@6@ &é{%‘g 1%)3;) Eﬂ%) 6) *

+, - . *t X<e, Jinorganic filler may not be sufficientl developed

}x) 106 & ()-6. 10% & ()- 6. 10% & ()-6. 100 & ()- 6. 1023567 Pac - 1008 % () 6. 10%
"& () - 6. 109¥8eD) thel @mpant) exCERMS 1 4R I Dy 6rd PR (Ané78% s

<=>t X<e 510%&( -6. 10% & ()-6.10% & ()-6.10% & () 6. 10% & () - 6. 10%& ()-6.
109% & (? 6>58RAB baﬁ'—XE_ FORLEW PIOPEOYWYE of) -8 Mesin composition may be
deteriorated and incomplete filling and the like may be
caused during molding, so that the amounts outside the

above range are not desirable. 1In particular, when the



}x). 109 & ()-6.10% & () - 6CEFH KMyG<. 10% & () - 6. 10%'&: ()-6.10% & ()-6.10% &
()-6.10% & ()-6.10% & ()-6(.10% & ()- 6MOQSUWY_?<. 10% & 10% & ()-6. 10% & () -
6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6Y\ _ab9_?<.10%, Jf
}x). 10% & ()-6.10% & ()-6.10% & () - 6bcdf-hj2aphH, . 10% & ()-6. 10% & ()-6. 10% &
"()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6pqgsuvy| hH, . 10% & ()-6. 10%
&0)18, 102 Sabbufc 163 &he) 10oLQUM e sGHA nidodhiddiS & Jsfles! 114030 O

X). 10% & () POrtevdE piGh¥<pe@8& 0l oaltE B wiaiBh 10968 { )e of & ()-6.1
%)0/3' & ()-6. (12)% & ()- g (i’)golﬁ)g&' ()p- 6. 100/§ ' ()t- 6?1“3“%3%?% 2‘5*0 6£1%%}é% 2&{%@3 ) ()-6
. 10% & () - 6. 2898 Be( FoBaloepixy) resifvihdd e K6l PndrhBiT <M & ) 6. 10
% & ()-6.10% & ()-6.10% & () - 6e, Jf
}x) t X<. 109 &Mo19ymge( pbeorpwian( pL6 theVc&ined Grodfdet Of GHO % ek {1 - 6. 10% &
():6. 109 & () - 6%t X<e, Jf
1X).109% & () CBMROSARIPN- Becomes' (pwe. 20%W &hE) s@ifRe, Hrack can be
L10% & ()-6. 1098 & () -6, 109% & () -6. 109% & () - 6. 10% & ()-6. 10% & () - 6. 10% & ()
- 6t X<e, Jf preventéd from being caused, and further, the viscosity of
.10% & ()-6.% % & %-6. 1096 & ()-6. 1006 & () - 6. 10% & () - 6. 10% & () - 6. 10% & ()
- 6~bF&t X<. 1098 & t§5 6" 169MROE L F6ORoWRED( Medéegk becomes low, so that

X).10% & <. 10% 10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% &
%6? 109% & (§ )%ﬁ%%ﬁ) iég ( 96%%‘(5 %@? YL SIFE. £ §e§ gc-a@.sﬁ@/di& 8*165. 109 &' 8
O a0 8 () Bndopidi (drCal0dhfobhalolbr! AeviRl. Y DhlHUAY On WAL -°
Pt X ép% L%gfgfige% Rod@%feferBpl? Erlkthe L, ito 0% A" & O

.10% & ()tifatdOfh& BgdRYe & 10 &reii » s L

Mhise ()- S 0 Lot %V%) thlae, %s/( ? r %.i'igf%gﬁ( #‘-lé‘.efo%“éf(‘)c-l&“f&%&' 0
- 6t X<e, Jf - The epoxy resin molding material of this
.109% & ()-6.109% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6. 10% & ()-6.10% & ()
- 6~">. 1096 & XHventuoud &4 - e 108486 G 64, dhith, if necessary, various
}X).109% & ()-6t X<. 10% & ().10% & ()-6'.10% & ()-6.10% & ()-6.10% & ()-6.10%
"& ()-6. 10%¥IHtivanes fox ) esamxke 10068pL LngOati&nt - BuchOME&gE) - 6. 10% & () -
6. 10% & () - 6..109% )&p 6.10% & ()-6.10% & ()-6~bB"tX. 10% & ()-6.10% & ()-6.1
0% & () -6 1@)8y§1(tfég ,qupyltrlmethoxys1lane and the like; coloring

X) _C.10% & ()-6.10% & ()-6).10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10
%’/6' 2&"( ) - 6 #l La.(af’db%s&' 5(‘3‘:%‘6.(3.510%/8%&“’?‘)‘ g‘efé‘él% ang) ths(a)lé%&'; ( fl-el.(néow&'aerylae.gc)m% &

-6.10% & (.- 6H#8YR' ) ~hF&L. 109 & ()-6.10% & ()-6.10% & ()-6.10% & () - 6e, Jf

§2<) )*+, -/ 13%%&6% .afb%{ &W‘&%.%%%F(%B’F&B%&' ?§&G?10W&se 295!@0%' &
"()-6.10% & L .
}8 L10% & () - ag.ilao}{v%g&'a(ﬁg‘?ligocﬂa’é‘?) Y 085 %555 - GOVRORPREF pUGh as

. 10% & () - &ih0%ckd ol 10% & L) 5. 10 & () % & ()-6,10% & ()-6.10% &
%) L0% & () Sgpgéadfsae( Jo i 10988 ddnd- HOSE& (178%HQ% &icl) - 812U £0G)

. 109 &'20) - AgIEsS suctD - a) Wad DY & o &l )hs6. 10% & (Fz6,10% &
% - asuvvv(g/g/] AYpP. 1055“12‘2T ()-6. 1%%%?) - 6. fs %Eﬁfé?%/e%{‘és > Boghér(fabe (

x) (. 10% & @i \Metal %o 1O & . i & 08 & L % - B d0% &
P 6 om0 5 1008 ()b 0 & 1) e ooty 200 PPAEHEEF (she Sdoye
()-6(.10% &Likes. BOMiLNIdahtE)iedd ), 6l 0ddition. 40% Ke (dolpbaBht sbFAL X<. 1
0% & ()-6.10% & ()-6.10% & ()-6.10% & () - 6e, Jf
1x) j kI mopgtR<.(P0% anghsm® (Hramibioss &xe -Gauded seyen GwHORS Bhé) abod% & () - 6.
10% & ()-6.10%.& () -6qrstuv*t X<e, Jf _
1x) . 109 & ( PIglitddtes @res usmd gn canbingiqn - iy {¢thePienown s & () - 6. 10%
& ()-6.10% & %)-6. 0% & ()-68& 10%.& ()-6.10% & ()-6.10% & () - 6t X<e, . 10% & (
)- 6. 109%°8 (F2E521EHEE FUSE Afostd (PhenYRBRERhine 1 0bs &d3azanboy@ley - 6~7>. 10
% & ()-6. 10%&,( h-6.10% & ()-6e, Jf . o
1X) . (12)% & ( ){?56#%2.)? oe&e(“)e.(‘)fo%%gz“te)t-@’ liigagqle andophe (3ike 150629¢h-6. 10%
"& ()-6.10%.& ()-6.10% &, ()-6ttX<. 109 & ().10% & ()-6'. 10% & ()-6, 10% & () -
6. 18)/0' & () %ﬁlég%agn%) {%‘%fg i (’)h-a&af&f%rds Sl-%sﬂé%. (1 B dafent 1‘%3/?}%}1(5‘& 6. 18)/0'
& ()-6.10% & , . .
}x§ 2357. 10% %;g%&igl %’-" SPFIOPAE St e R & ()-6. 10% & ()-6. 10% &
()-6.10% & ()-6tX7.10% & 10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% &
()-6.10% & ()-6.10% & ()-6~"B"X. 10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6
e, Jf
}X) | P4.10% 10% & ()-6.10% & ()-61.10% & ()-6. 10% & ()-6.10% & ()-6.10% & ()
-6.109% & ()-6tX8.10% 10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6
.10% & ()-6.10% & ()-6~bB&t X8. 10% & ()-6.10% & ()-6.10% & ()-6.10% & () - 6e,
Jf
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1x).10% & () - 623456789t X<. 10% & (). 10% & ()-6'.10% & ()-6.10% & ()-6.10% &
()-6.10% & ()-6.10% & ()-6.10% & ()-69:;

<=>tt X<. 10% & (). 10% & ()-6'.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10
% & ()-6.10% & ()-6>?ACDEzZ>"t X. 10% & () @816% & ()-6.10% & ()-6.10% & ()-6
e, Jf

} x) EFGHI JKLt X<. 10% & (’rhel@¥o&y( redinl @%1& s Gatd%BH ( 0% & ()-6.10%
& ()-6.10% & ()-6.10% & () - LNNOPQtX<e,Jfl g thackbldi Jf Lrfs’

}x).10% & () ibvéntd &h( is6ob@Yh&eq) b? m%'i&'g( h@@w@, ) ]1?(% @3 R -6.1
0%‘&'()-6.10%‘&'(é-G.lO%&'()-6(.10/d&'()- (.10% & ()-6(. 0% & (Y-6YZ[\]1~ "
t X<e, Jf. 10% Bhe¢) aBovesmentiobeB0®iAit)ivesl @K the A IR (Jrfiddg & ()-6.1
0% & () -6 abcf g~bB&t X<. 1096 & ()-6. 109% & ()-6. 10% & () - 6e, Jf

}x) . 10% & () FeBPREAEREGKAS ingomamixes., 1 Gyte&dingG thedtr sy th i i S ird. 10%
& ()-6. 10;/0'&'.,%)-6. 109 & () - 6st uvwxyzt X<..10% 10% & ()-6.10% & ()-6.. 10% & (
)-6.109% & () T8. A08RR2EST 65900 &S ( B- 601096 an( px8ziudeYBLrK< H T8 ) - 6. 1096 &
() - 6e, Jf . _

1X). 10% & ()SBO1H88 &£ 5. BRERISHomEXENEE. 209 Fhep puilomrdZing tIEssENS . 6. 10
W& ()-6.10% & ()-6. 103/0'&'} -6 _?<.10% & 5,@10%'&'()-6. 10% & ()-6.10% & ()-6
L1096 & ()-6.10% & () - 6- 1094 25F) LBy FREBPEYIRES( RNs S1EREEMis PRI SYOh 6' e, J
f , . . ‘ _

1x) . 10% & ()28 DS TBEIDBFRFETT 6T 0508 LikE. Ydsdhathp £PPEM &85 mddiaq ) - 6
L 10% & () -6.49% & £ - 66l P; 10 109 & ()-6,10% & 10% & ()-.6. 1094 & ()-6.10% &
()-6.10% & (n)g'%)%é.%%% &%)%%F*ﬁ%&%%&g?) %."%B%e&a( P .lf&%déchéﬁ ' 10% & (
)-6e,Jf 10 device, it i ici -

LX)t X<. 10% . 1008 & () 6. 1008 & (151508 % TFEE. 285 BOLf EPeodrddif%. 100 & ()
-6.10% & () -matetes Vb 1di :

1) . 10% & ()-6. 109 & (}-6. 1098 & ) o 10% B TP 85r5=jpster molding,

% . éoc;{o' &'J ]g ) - GO9S { Jors. OYA RN G ) - 6n 3884¢ &oh) mE1&QHG&ok) thel Q%k& .() - 6. 10% & (
- 6t X<,

}.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & (
) - 6~bB&t X<. 10% & (12@?. 109% & ()-6.10% & () - 6e, Jf

1x).10% & ()RERCRI PPN’ OF (BRRFERRED 1EMBAD [MEBTS0% & ()-6.10% & ()-6. 10% &
()-6.10% & ()-6.10% & ()-6ttX<.10% & .10% & ()-6.10% & ()-6.10% & ()-6.10%
& ()-6.10% & () - 6. 10%TEIHREL 02X R $hownbBelow. 10%eRPLRi6. tOUEL inredh~10% &
()-6.10%L& (). 6e,Jf , o .

1X) t X<. O g%"fb%’k‘“{%’-i%.%%%}{ )hewaver & this. ipvertipnsshowld ppiebe0os &
()6 109% & Qorf¥’ds Ho de)1 AR0ES (U5 CeQ% ()18, 10% & -6. 10% & ()-6
}x).10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6

0S7e, Jf.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.1
0% & () - 6t Xde, Jf. 10% & JDW & L) - %R ()=p. 1098 & ()-6.1Q% & ()-6. 10%
"& ()-6.10% & (). 6! ~(E)B"J£)??m ow‘gsgz %‘?%6(6%11 %l%/%%éé’ig%l%{%% é?‘ioﬁ%}% %ﬁ?g)é‘,"jf i
}x) U (*+. | 2 thiond &dirh.diitcts {01 ) 084 & . L& ()-6.10% &
"()-6.10% & () - 6(2?%4’456781: t X8..10% 8}%%%%%:%? %ée%%o%&g%%-gg%lo% & ()- 6(? 1
0% & ()-6. 1@¥inpoinds. 10%ok 4 Jarfl ;7 to 14

=>ACEhH8. . 10. 10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & (
) - 6EFGHR9~bF* H3. 10% &The &AW ds -&f .M EuRds 61 1086 & 4nd6e, 86 14

} x) IMOQSUW ?8. 109% & 10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & () - 6.
10% & () - 6\WEesd §s? & ateukys 0N ()N @9 RexdtGrd PYAn’ the GE2AfpRES) afd10%
& ()-6.10% & () - 6ghij Kl -bF*?28 1006 & ()-6. 100 & ()-6.10% & ()-6. 10% & ()-6e,
Jf Comparative Examples are shown below by chemical structural

} x) | mopar stx<, 1098 . 1096 & () - 6. 10% & () -6. 10% & ()-6. 10% & ()-6. 10% & () - 6.
10% & () - 6. OFE: (3)5-‘65t uvxyé&t X<e, Jf

}x).10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6yz|}~pT8, Jf

}.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & (
) - 6t X<, Jf '

}.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & (
) - 6~bB&t X<. 10% & ()-6.10% & ()-6.10% & () - 6e, Jf

}x).10% & () -6t X<. 10% & . 10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6. 10% &
()-6.10% & ()-6.10% & ()-6ttX<. 10% & . 10% & ()-6.10% & ()-6.10% & ()-6.10%
& ()-6.10% & ()-6.10% & ()-6.10% & ()-6~bF&t X<. 10% & ()-6.10% & ()-6. 10% &
()-6.10% & () - 6e, Jf

}x) o0 . 10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10
W& ()-6&00 e, Jf  }x).10% & ()-6.10% & ()-6.10% & ()-6.10% & () - 6t X<, Jf
}x.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6. 10% &
()-6tx<, If
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}x).10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & () - 61 LOe. 1
0% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.109% & ()-6.10% & ()-6.10% & () -6
bF& LO. 10% & ()-6. 10% & () - 6e, Jf
1x). 109 & ()-6.10% & ()-6!"_00. 10% & ().1098 & ()-6. 10% & ()-6. 10% & () -6. 10
% & ()-6.10% & ()-6. 10% & ()-6"$&) +, . cCO. 1096 & (). 109% & ()-6. 109% & ()- 6. 10%
"& ()-6. 10% &dmpdantd% & ()- 6. 10% & () - 6. 456;
y] =cC0. 109% . 109% & ()-6. 109% & () -6e, I }x).10% & () - 6:
@KNPS_20. 109 . 10% & () - 6. 10% & () -6. 10% & ()-6. 10% & ()-6. 10% & () - 6. 10% &
()-6SVX\ ] _gG0. 10% . 10% & )-6,10% & () - 6. 10% & (3~ 6. 10% & ()-6
.10% & () - 6_def ny] =g. ' H
}x). 109 & ()-6nt_20. 10% .4 ( b=6c -6.1d% & ()-6. 10% &
()-6.10% & ()-6cC0. 109 : L0% & (}-6. & (Y 6]10% & ()-6.10% & (
)-6.10% & () - 6y] =cC0. 0% &
1x).10% & ()-6.20. 10% . 109 & () - 6. 10%
~6.10% & ()-6_20.10% . 10% & ()-6. 10% & () -
6.10% & () - 6y] = 20. 10% . 109 & () - 6. 10% & (
}x). 10% & ()-6_70. 109% . 109% & ()- 6. 10% & ()
©6.10% & ()-6_720.10% . 10% & ()-6. 10% & () -
6.109% & ()-6 09 . 10% & ()-6. 10% & (
}x) . 109 & ()%m?(‘igl’é%fb 10% & ()-6. 10% & () -
(
(
(

5. 10%|& ()-6.10% & ()
G 1 ("{6'&' ()-6.10% & () -

o]

) .

26.10% & ()-6.1095& ()-6.10% & ()
6.10% & ()-6.10% & ()-6.10% & ()-
)-6"e, Jf

6.10% & ()-6. 10% & ()-6. 10% & ()
-6.10% & ()-6! #& )*+cG+. 10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & (
)-6.10% & ()-6.10% & () -6+, - 15=~"> 10 & ()-6. 10% & ()-6. 10% & ()-6. 10% & (
)-6(e, Jf - 1
}X) =?2CEGQ K_?. 10% & ()|- p. JOB : ' & ;& ()-16. 1p% & ()-6.10% & (
)-6.10% & () - 6KMPRTZ |? ' & ()-6. 10p6 & ()-6.10% & ()
-6.10% & ()-6.10% & () ' & ()]-6.10% & ()-6.10% &
()-6e, Jf
}x) " abcdeft X<.10% . 10% & ()-6. 10% &
10% & ()-6.10% & () - 6f ghij k*t X<e, Jf L Jo
}x).lO%‘&'()-6.10%‘&'()-6.10%‘&'()-6.-10%'&'()-6k| rmopar t X<k, Jf
}.109% & () - 6. 10%&() 6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & (
) - 6rstuv th<e
}.10% & “? 6 %@6’&“@)36 109 & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & (
)-6yz{|}~~bF*t X<. 10% & ()-6.10% & ()-6.10% & () - 6e, Jf
1x).10% & ()-6~t X<. 10% . 10% & () - 6. 10%&'()-6.10%‘&'()-6.10%‘&'()-6.10%‘&'(
)-6.10% & ()-6.10% &T( -6ItX< 10%,).40% & {() 6.109% & 109 & ()} 6.10% & ()-6.1
0% & ()-6.10% & () -6/L0%/Z 6~bFé&t X<. 10% &cfop §., 10% 8 ()}-6.10% & ()-6.10%
"& ()-61le, If ') P
}X)t X<.10% . 10% & ()46. 10487 () - 6. 1000'&'\6%\6. 10% & ()-6.10% & ()-6.10% & ()

0% & ()-6.10% & () - 6.

-6.10% & () -6t X<. 10%L. 1095 & ()< 6. 10%|& ()-6. 10% 10% & (|)-6. 10% & ()-6. 10% &
'()-6.10% & ()-6~bF*t X<.10% & ()-6. 10% &|() - O—2@W,RsGHx{ 6. 1§0% & () - 6e, If
}X)tX<. 109 . 109 & ()-6.10% & ()-6. 104 & () -6.10% & () - 6. 10%‘&'()-6.10%‘&'()
-6.10% & ()-6'te, I }x).10% & ()-6.10% & ()-6.10% & () 26.J10% & () - 6t X<, If
}1x).10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & () - 5 10% & ()-6.10% &
' ()-6tX8, Jf

}x. 10% & () -GomBsEm®d (4 - 6. 1096 & ()-6.10% & ()-6.10% & ()-6.10% & ()-6. 10% &
()-6y] A% X. 10% & ()-6.10% & ()-6.10% & () - 6e, Jf

1x) (. 10% & ()-6tX<.10% & (.10% & ()-6(.10% & ()-6(.10% & ()-6.10% & ()-6.10
W& ()-6.10% & ()-6.10% & ()-6ttX<. 109 & (.10% & ()-6(.10% &_()-6(.10% & ()
-6.10% & ()-6.10% & ¢)-6. 10% & () 6.10%'8?()-6~bF&tX<.1‘G%‘&'()-6.10%‘&'()-
.10% & ()-6.10% & () ) 0
}x)tX<.10% . 10% & () 18. ] 2 6 &A[f - 6.
-6. 10% & ()-6*t X<e, J
}x). 10% & ()-6.10% & S
. 10% & ()-6.10% & ()-6 10%&() 6. 1006'&'() 6. 10%&() 6J10%‘&'()-6.10%‘&'()
- 6t X<e, Jf
. 10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()
-6~bF*t X<. 10% & ()-6.10% & ()-6.10% & ()-6e, IJf }x).10% & ()-6

0S7.10% 10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.1
0% & ()-6t0S7.10% 10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6. 10
% & ()-6.10% & ()-6~bF&S7. 10% & ()-6.10% & ()-6.10% & ()-6.10% & () - 6e, Jf
}X)

| " #t X<. 10% . 10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()-6.10% & ()
-6.10% & ()-6#% *. t X<. 10% . 10% & ()-6.10% & ()-6.10.10% & ()-6.10% & ()-6.1
0% & ()-6.10% & ()-6./0126~bF&t X<. 10% & ()-6.10% & ()-6.10% & ()-6.10% & ()

a N~ o~

CDV
= O

06 & ()-6.10% & ()




4 109 ()-j64 10% ()-j64 10%& ()-j64 10%&' ()-j6 4 10%&' ()-j 64 109%& ()-j64
109& () -] 6t X<eN*r! 4 109& ()-j 64 109%& ()-j 64 109%& ()-j 64 109%& ()-j6 4
109 ()-] 64 109%& ()-] 64 10%& ()-j6~bF& X<4 109& ()-j 64 10%& ()-| 64

109 ()-j 6eNr! td4 109& ()-j 6t X<4 109%4_1QY&_()-] 64 109%& ()-j 64 109%& ()-j 6
4 109 () j64 109 ()-j 64 10% ()-j 64 10%& ()-] 6ttX<4 10%! 10%& ()-j 64
109%: ()-] 64 a8%BLLhal § 4 10%: ()-j 64 10%& ()-j 64 10%& ()-| 64

109& ()-j 6~bB "t X4 109& ()-j 64 109%& ()-j 64 109%& ()-j 64 109%& ()-j 6N r!

tdl P44 10% 10%&' ()-j 614 10%&' ()-j 64 109%&' ()-j 64 109%& ()-j 64 109%& ()-j 64
L0%: () -] 64 10% () -] 6kCB4 10% 109 ()-j 664 10% ()-] 664 10% ()-] 664
109& ()-j 64 109%& () 164 109%&! () j !
109& ()-j 64 109& ()|-
109& ()-j 64 109& ()|-
109& ()-j 64 109%& ()|-

109& () -] 6~bF* C34 109 )
tdt X<4 10% 10%&' ()-j 64 10%&' ()-]
109& ()-j 64 109%& ()-j 6*t X<eN r! t 4 10%& () 16 41

109& ()-j 6t X<eN°r! 4 109%& ()-] 64 I0%& ()-j64 109%& ()-| 64 10%&() 1
109 ()-]j 64 109 ()-j 64 109& ()-j 6t X<eN*r! 4 109%& ()-j 64 109%& ()-j 64
109& () -] 64 %%{/%é%dj 4 1098 () j 64 109 ()-j 64 10%& ()-j6 ~">4
109&' ()-] 64 |54 100& ()-j 6eNr! td4 100& ()-j 6t X<4 10%& ()4
109 ()-j6' 4 109%& ()-j64 109 ()-j6 4 109 ()-j 64 109 ()-j64 109& ()-j

109&' ()-j6ttX<4 10%& ()4 109 £)-j6'4 109%& ()-j64 10%& ()- 16 4 109%& () 164
109&' ()-j 64 10%& ()-] ' 109%& ()-j 64 10%& () -] 64

109&' ()-j 64 10%& ()-] ! #PUB' tX<44 1008 1094 64 L0%& ()-j64
109 () -] 64 10%& () -] QUR () -j 64 10p& )J_G_At)le&' -jl6 () ¥+, *t X<4eNrr !
td4d 10%& ()-j6 4 10% ( . Cg)zm % |()-] -/ OX234pTB4eN r ! 4
109 ()-j 64 10%& ()-j ‘.»: -j 64 1092=Q | 94 1p%& ()-]j 64
109%& () -j 6456789: ;t X< eN’\rl4 &' () U%& () -] 6 &'[()-] 64

109& ()-j 64 10%&() | ' "()-) 6 <=>MAhFA&t <4 10%&' ()-) 64
109&' ()-j 64 10%& ()-] 4 BCDEFGHt 109 109K ()-j 64
109&' ()-j64 10%' ()-j6 4 10%&! ()-]64 10%&' ()-j64 109 ()-]j 64

10%& () - jGHIJKLI\/ttX<4 10% 109%& ()-j 64 109 ()-j 64 109%& ()-j6 4 10%& () 164

109& () - j B4 CRFRRYNd j%4 109& () - j 6MNOPUV~bB&t X<4 109&' ()-j 64 10%& () -j

109& () - j64 109%& () -] 6eN r! thV\XYZ[\]tX<4 109%& 4 109%& () j 64 10%& () 164
109 () -] 64 109 ()-] 6 4 10%& ' G4 10%R'L) -j 6]~ ab*t X<eNr!
td4d 109 ()-j6 4 109 ()-j 64 ' j -jl6bdeghi j kkOBe4

109%&' ()-] 64 10% ()-j|64BLOP& %&| ()-j64 10%& ()-j6(4
109%& () -] 6kl mopaqrt X4e4 4 10%& 109& ()-j 64 10%&' ()-j 64
109%& ()-] 64 10%& ()-j64 109%& st uw ~bB"t X4 10%&] ()-]j 64 109%&' ()-] 64
109%& ()-j 6eN‘r! td4 109%& () - 16| 10%& ()-j 64 10U&] ()-j 64 10%& ()-] 64
10%& ()-] 64 109%&' ()-j64 109%& () - 0% () -] 6_?4-10%& ()4 109 ()-j 64
109%& ()-] 64 10%& ()-j64 109%& ()-]64 10%& ()-j 64 109%& ()-] 6~bF*?4

10%&' ()-] 64 109& ()-] 64 10Y&BL):-GHj(GHLRTRL) - | 6N r! tdpP44 14 109%&' ()-j 64
10%& ()-j 64 109%& ()-j64 10%& ()-j6!'4 10%&'()-j64 10%& ()-j 64 109%& ()-]j 6pP44
14 109%& ()-j64 10%& ()-j 64 10% 10%&' ()-j64 109%& ()-j64 10%& ()-j64

109%& () - ] 6~bBnpBaAdIQW. ()-] 64 10% ()-j 64 109 ()-j 64 10%& ()-j 6eN r!

t dt X<4 10% 109%& ()-j 64 10%& ()-j64 109%& ()-j64 10%& ()-j6 4 10%& ()-j64
109& ()-j 64 10%& ()-j6*t X<eNr! td4 10%& ()-j 6 4 109& () j64 109%& ()-] 64
109& () -] 60S7eN‘r4 109%& ()-j 64 10%& ()-j 64 4 10%& ()-j6(4

109& ()-]6(4 109%& ()[-16(4 109%& ()} F6tfX<e ! ')-j64 109%& ()-]j 64
109%& () -] 64 109%&' () -fj & (|)-1/64 10%&] (4 LR () -j|6~bF*t X<4

1098 ()-] 64 10%& ()- ) P jl6eNr B4 1094 j 6t X944 10% 109%& ()-j 64
10%& ()-j 64 109%& ()-[jp 2 ' ' () -1 64 10%& () -j 64
109%& () -] 6ttX<4 10%L 109%& ()-]64J109& ()} ] 64 OTR 4 109 ()-j 64
109%& ()-] 64 10%& ()-j64 109%& ()-j6~"B& Xk4 10 109%& () -] 64

109%& ()-] 64 10%& ()-]j6eN'r! tdtX<4 1098 4 10%8 098 ()-j 64

10%& ()-]64 10%& ()-]6 4 10%& ()-j64 109%& ()-j64 10%& ()-j6*t X<eN°r! td4
109%& ()-]6 4 109%& ()-j64 10%& ()-j64 109%& ()-j 6pT8eN r!4 109%&' ()-j 64

109%& ()-] 64 10%& ()-j64 109%& ()-j64 10%& ()-j64 109%& ()-j64

109%& () -] 6t X<eN'r14 10%& ()-j64 109%& ()-j64 10%& ()-j64 10%& ()-j 64

1098 ()-] 64 10%&' ()-j64 10%& ()-j6~bF& X<4 109&' ()-j 64 10%& ()-j 64
109& ()-j 6eNrr! td4 109%& ()-j6 tX<4 10% 109& ()-j 64 109& ()-j 64

1098 ()-]6 4 109%& ()-j64 10%& ()-j64 109%& ()-j64 10%& ()-j6ttX<4 10%4
109%& ()-] 64 10%& ()-j64 10%& ()-j6 4 109%& ()-] 64 10%& ()-j64 109%& ()-j64
109 ()-j 6~bF*t X<4 10%& ()-]j64 109%& ()-j64 10%& ()-j64 10%& ()-j6eN‘r! td
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4 109%& ()-j 64 10%& ()-j64 10%&' ()-j 60K/ ed 10%& ()-j 64 10%& ()-j 64

109& ()-] 64 109%& ()-j 64 109& ()-j 64 109& ()-j 64 109& ()-j 6t X<ed 10%

109& ()-j 64 109%& ()-j 64 109%& ()-j 64 109%& ()-j6 4 109%& ()-j 64 109%& ()-j 64
109& ()-j 6~">"t X4 109& ()-j 64 109& ()-j 64 J0%& ()-j 6eN‘r! td4

109& ()-j 6t X<4 109& ()-4 109 ()-j6' 4 109 ()-j 64 109 ()-j6 4 109%& ()-j 64
109 ()-] 64 TOugofnd @4 109%& ()-j 6ttX<4 109& ()-4 10%& ()-j6' 4 10%& ()-j 64
109 ()-j6 4 109& ()-j 64 109& ()-j 64 109& ()-j 64 109& ()-j 62Z>"t X4

109& ()-j 64 109& ()-j 64 109& ()-j 64 109 ()-j 6eN’r! tdtX<4 109& ()-4

109& ()-j6-4 109 ()-j6' 4 109EA

j64 109%&' ()-j6 4 109 ()-j64 10%& ()-j 64
109%& () -] 6%t X<4eN'r! t{d4 10%& ii6 4 109 ()-j 64 10%&() j 64~ -

109%& () -] 6t X<4eN*r! 4 |109& A 109&' (|)-j p4 109%& 0%& () -]

109&' ()-j 64 10%& ()-j g4 R ()]] 6t x<deNrr!| a 2 X 1098 ()-] 4
10%& ()-j 64 109%&' ()-] 4 R 71@42%0 ()-j 64 109%RL()-| 6~bB tX4

109&' ()-j 64 10%& ()-] 64 1658 6eN'r! |tdd| 10 &'é% ] 6t X<4| 10%& 4

109&' ()-j 64 10%& ()-] 64 10%&: 5 4 109&' ()-j 64 TO% ()-j 64 10u%& ()-j64
109%& () -] 6ttX<4 10%& 4 10%& ( 109&| () -J 64 \10%& () -] 6 A, 10%& () -] 64
109&' ()-]j 64 10%& ()-j 64 109&' ()~] 6~bF&t X<4 G0O%&' ()-j 64 10%& ()-] 64

)]

109 ()-j 64 10%& ()-j6eN‘r! td C<4 109& ()4 109 ()-j64 10%& ()-j

109&' ()-j 64 éggo?gxajg 109&' ()-j 64 10%& ()-j 60C<4 109& ()4 10%& () j64 104
109%&' ()-j 64 109 j 109%&' ()-j 64 1098 ()-j 64 109&' ()-j 6~bF*C<4

109 ()-] 64 10%& ()-] 64 10%& ()-]64 10%& ()-]6eN‘r! tdl P04 109%& ()-j 64
109& ()-] 64 10%& ()-j 64 10%& ()- 164 10.9/'() | 64 10%&'()-]64 9%& () -] 6dl P04

109 ()-j 64 10%&4 1 «& 0%’ ()]} 64

10%; ()-] 6=>"1 P4 1 AN0%& ()] 6eNtr! td
"t X<4 109 ()-4 109 %8 ()[j6 4

0% ()-] 64 10%& ()1 4 1008 0oud ()} 64

J !
10%& ()-j 64 109%& ()-) 64 10%& ()-j6(y+/ 0123l ! R\()[-] 64 109 ()-] 64
109 ()-j 64 109%& ()-j64 10% ()-j64 109&% & (V] 63456789: t X<N'r! 44
109%& () - j64 10%&' ()-j 64 109 ()-) 64 10% 3 -] 64 10%&' ()-j 64
"()-]64 109 ()-j6eNr! td4

109 ()-] 6:; <=?@bB&t X<4 109& ()-j 64 10
109 () -] 6@BCDEFG X<4 109%& 4 109 ()-j 64 109 ()-j64 109& ()-j6 4

109 () - j% 0%&‘8 j 64 109 ()-j 64 109 ()-j 6GH JKLtt X<4 10%& 4

1098 () - ] dik% 100@ ()-j6 4 109 ()-j64 10%& ()-j64 10%& ()-j 64
109 () -] BLMNPQR-AB&t X<4 109& ()-]64 10%& ()-] 64 10%& ()-j 64

109 ()-j 6eNr! t dRSTUWIKYE X<4 109%&' 4 109& ()-j 64 10%& ()-j 64 10%& ()-j 64
109 ()-]6 4 109& ()-j64 109%& ()-] 64 [L0%& ()-j 6YZ[\] *t X<g\ed td4

109 ()-j6 4 109%& ()Fj 4 10%:() -] 84 i padel X<eNtr ! 4

109 ()-j 64 109%& ()- FO9R () -] 64 0% P-T6 gY()-jl64 109& ()-j 64
10%: () - 6ef ghi j ki t p&l () -] &/109& |() -] 64 10%&' ()-] 6
4 10%& ()-j64 10%& ( . & () 1] 6llmpyw=">4 1 -i164 10%& ()-j 64

109 () -] 6eNtr! td4 0% () -j 6we{] } ~qsS74 1@07@01@)/&() 64 109& ()-] 6%
109 ()-] 64 10%& ()-] 64 10% ()-] 64 10%&\()-] 64 109%& ()]Gt X74 10%4

109 ()-j 64 109%& ()-]64 10%& ()- 164 1098 () - 164 109& ()-i84 109%& ()-j 64

109& () -] 6~bB&X74 109& ()-j 604 109%& ()-j 64 109%& ()-j 64 109%& ()-j 6N r!
tdgG+4d 10%&' ()-j 64 10%&' ()-j64 10%&' ()-j64 10%&' ()-j64 10%&' ()-] 64
109& () -j 64 CPomRuUNd jldegGreNtr! td4 109& ()-j 64 109%& ()-j 64 109%& ()-j 64
109%: () -] 6hLONA 109 () -] 64 10%&' () -] 64 10%&' ()-j 64 10%&' ()-] 64 10%&' ()-j64
100& ()-] 64 109 ()-]6CCONA 10% L10%& ()< j 64 100& ()-j 64 100 ()-j 64
0%&() 1164 100 ()-]6 10ME, ()] 6F 0% ()-j6eN'r! tla 10% ) -j 64

: & -j64 10%& () -] 64

Do ( ¢
109 () j6~"B&tX84 109& ()- 64 109 {)-j|64 F0o& ()-§ 64 109& ()-j 6eN~r

tdt X<4 109%&' 4 10%&' ()-j 64 10%&' ()-j64 1 %&'()-16466@ ()- 16 109& ()-j 64
109& ()-j 64 109& ()-j 6%t X<eN*r! td4 TOY& ()-j 6 4 JOYEOH) - 164 o9& () -] 64
109 ()-j 6pT8eNr! 4 100& ()-j 64 109%& ()-] 64 10%& ()-]j64 109%& ()-| 64

109& ()-] 64 109%& ()-j 64 109& ()-j 6t X<eN*r!4 109& ()-j 64 109%& ()-j 64

109& ()-j 64 109%& ()-j 64 109%& () - 164 109& ()-j 64 109%& ()-j 6~bF&t X<4

109& ()-j 64 109& ()-j 64 109& ()-j 6eNr! td4 109& ()-j 6t X<4 10% 109& ()-j 64
109& ()-j 64 109%& ()-j6 4 109%& ()-j 64 109 ()-j 64 109%& ()-j 64

109& ()-j 6ttX<4 10%F 109& ()-j 64 109 ()-j 64 109 ()-j6 4 109 ()-j 64

109& ()-]j 64 109& ()-j 64 109& ()-j6 zZ: 4 109%& ()-j 64 109%& ()-j 64 109%& ()-j 64
109& ()-j 6eN~r! tdt X<09%& ()-j 64 109%& ()-] 64 10%& ()-j6' 4 10%& ()-| 64

109& ()-]6 4 109%& ()-j64 109& ()-j64 10% ()-j6*tX<0eN‘r! td4 10%& ()-j6 4
109 () -] 64 10%& ()- 164 109% ()-j6 It X<0eN‘r! 4 109 ()-j64 10%& ()-] 64
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td4 10%& ()-j64 109&' ()-j64 10% ()-j64 109& ()-j 6l PANCr!4 109 ()-j 64

109%& ()-j 64 10%& ()-j64 109%& ()-j64 10%& ()-j64 109%& ()-j 64

109%& () -] 6t X<N*r!1 44 109%& ()-j 64 109%& ()-j64 10%& ()-j64 10%& ()-j 64

109%& ()-] 64 10%&' ()-j64 10%& ()-] 6~bF& X<43209&' ()-j 64 10%& ()-j 64

1098 ()-j6eNr! td4 10%& ()-j60S74 10% 10%& ()-j 64 109& ()-j 64 10%& ()-j64
109%& () -] 64 w)-164 109& ()-j 6t X74 10% 10%& ()-j 64

109& ()-] 64 109& ()-j64 109& ()-]64 10% ()-] 64 10%& ()-j 64

10%& () -j 6~bB&X74 10%& Qompdafitisl Bkarq - ¢ Ge{lréOf/&ébn&ﬁéc&?é’(@' %alig%” _
tdt X<4 109&' 4 109&' ()-j 64 10%& ()-j64 109& ()-] 64 109& ()-]6 ()-j64
109%& ()-j 64 fome (atedtt Xetiys sl fond nd 40%né ) ab elgg/%(/g %64_
109&' ()-j 6kOBed 109&' ()-j64 10%& ()-j64 109%&' ()-j64 10%& ()-]6 o0& (§-j64
109 ()-| 64 THGE Q5. tor %ayd 4£NeP/dixe -HalyridEsy Jay 6y 38 863 phStiun

1098 () -] 2’4 0%&' ()-].64 10%& ()-j64 109&' ()-j6~bF*t X<4 109& (?-J 64
10%& () -] 84 POFRTEF- jiGeMiyvich dhel ovanlor jof Mol dDWIF IERGS Hhotbd 05K &1 - | 64
10%& ()-]6 4 é%%&' %)-' 64 . 10%& ()-j 64 10%& ()-j64 10%&' ()-]6ttX<4 10%

109%& ()-]j 64 IOS&PP §#@E“ﬂ(§%‘9@)&qm% Tiver qat icguic 09481€ ) is 6equdYRES ) thé4
1098 () -] 62Z; & (.)-j 64 109& ()-j 64 10%& ()-j64 109&' ()-j6eNr!

t dt x<(()2>/&1' ()Z - Péﬁ& 6%2&% f"l-°jg§5 Pe‘f/‘&(f%r)‘{f] GLpm ')f(fj)e jtszqum/e(&gqj)tlp@ anionic
10%&' ()-j 64 30%&' . ()-j64 109 ()-j6*tX<0eN‘r! td4 10%& ()-j6 4 10%&' ()-j 64
109%& ()-] 64 10%& ()-j 6l LOOe4 10%& ()-j64 109%& ()-j64 10%& ()-j64

1098 ()-] 64 10%& ()-] 64 10%& ()-j64 10%& ()-j6 pT80e44 10%& ()-j64

109%& ()-] 64 10%& ()-j64 109%& ()-]64 10%& ()-j64 109%& ()-j 64

10%&. () -] 6y] A% T4a30%chmpbhal@Y& ()-j 64 109& ()-j6eN‘r! td(4 10%& ()-j6
"$8dD4 109&' ()-j 64 109%& ()-j64 109%& ()-j64 10%& ()-j64 10%& ()-j 64

1098 ()-164 10%& ()-j 6@hE, cABi3hit0¥RdE) 14 FO¥R+(ad R (-1

109%& 8-}164 109%& 8} 6?6105&' El) - 1%4%%89&?%)?51 %ﬁ%ﬁh%b%ﬁf(ﬁ%’t%‘? 64

109&' () -j 64 909@p (3nd6pdchosd’ j padNsphond um<g @g;sx K % o -] 64
109& 8} 64 109%& E?-FG’Z 109%& (§C Pf’a% 1gty§' ()u mj 3331 W&#)r%'%aihnl%%l@ J

109&' () - ] 6ABEDFH ¥YX&i thedboped' aniphdoh0¥sé bAYBNG)L js84cl0Y&HO -drfibnic
109& ()-] 64 109& ()-j64 109 ()-] 6H KLMN~bF*t X<4 10%& ()-]j 64 10%& ()-] 64
10%&' () -] 64 B9 155] 8 1ERPRI riONOPORETHLX e i H0%h i ERVRaCh jod4 thRY& ol | 64
109%& ()-] 64 10%& %)@j‘a 4 109 ()-j64 109& ()-j64 10%& ()-] 6UVWKZ[ & X<eN r !
td4 109& ()-$62A4RDRR (Foren ié%&%ft%ut@dw ( PRE6PE” thedeoONd 109&' () - j 64
1098 ()-164 10%& ()64 10%& ()-]64 10%& ()-j64 109%& ()-j 64

109& 8}%%?3‘./?%&%& 51%‘4{%6%/&5?5’3}16&%(() &Jse) °F6459(9 J'h@)lijceacmdcy&' ()-j 64
1098 () -] 64 LOYR: ()] Y& ()L 6LmopgbF*t X<4 10%& ()-j64 10%& ()-j 6eN r!
t d4 1(()?3/«83 ()-ﬁ]jg%@;%%}&%%l?%gq%&’%éL%%vx%%éﬁg%ﬁwﬁc’ﬂé%' ep- £ )2 5_99%&*1( )a-tjogil) ot

109&' ()-j 64 HWR 4D d V& ) o] 109& ()64 10%& () -j 6x ~t X<4 10%
109%& 8} 64 109%&’ é(% -I}Kgﬂﬁ%é/(&&?fé?%ﬂ %g;&‘(’%Sll?feﬁaibﬁ}églé?{tﬁeﬁ% " ()-j 64
109& () -] 6~dur Mot - b H45 2O EB4_109& ()-j 64.10%& ()-j6eN r!
A ()-jtggi%%/%gz??-f%ﬁp/%é/%‘l%?-?%gc{lo%nj( ?ﬁﬁﬁ ga% ?'/&!t?f-j 64
109%& () -] 64 re@9 R )ng Gl e ¥ : ' UR: () e 109&' ()-j 64
109%& 8} 6t X<Nr !I_(J%r? 1098 () - 64]5%%/1«%? %/Q)g?j(%eﬁk%g/«%i@‘(x) -lf‘%ﬂh%%"q}{%— f’éﬁbg

109%& () 4%4 atewg, i(s -jec e jh | BixBNE6phhd 088 (1nj §4mdO%& (htib4os

109%& ()-] 64 10%& ()-] 64 10%& ()-]64 10%& ()-j64 10%& ()-] 6~bF*t X84

1098 () -] 614 F0%'qN) -Fverrad®e' ()-j6eN'r! td4 10%& ()-j 6gK/ 4 10%& ()-j 64
1098 ()-] 64 10%&' ()-j64 109%& ()-j64 10%& ()-j64 109& ()-j 64 10%& ()-] 6pT44
109&' ()-j 64 10%&R)) - | cormpemend )6j 64 10%& ()-j 64 109&' ()-j 64 10%& ()-j 64
109 ()-j 6eN‘r! td&4 109&' ()-j 64 10%& ()-j 64 10%& ()-j64 109& ()-j6lLO ! 4
1098 ()-j 64 10%& ()-| FhelaE onics ideklig )a | tatndpReryl pbds pARSRAGN - | 64

109& ()-j 6pP4rr! 4 10%& ()-j.64 10%&' ()-j 64 109%& ()-j64 109%& ()-j 64

109& () -j 64 10HE @PY &4 %ﬁ(f)hﬁ ehggphomigm (JroEreforme 4an 098nig - j 64
109%&' () -js64 LQUR. (:)+] 6,24 ,109%& ()-j 6e4 109& ()-j 64, 10%& ()-j64 10%& ()-j 64
10%&/ 8 ?}5649%3%"((‘))9&1 %ﬁ‘el@?&% (Ef'b‘ldﬁfl OFhogig §Q,} %ﬁmﬂé; - } Bae 1@%’39180} 64
109%&' () - j 64 gt AUR (k- -6 0 .()-].84. 1QU& ()] 6Y=dH4 109%&' ()-j 64

Tove ()| GeRArE (7 Podgtirting sitathihe) i phisk oach o 1hoe: faur o4

109%&' ()-j 64 s( bnj V8 M o8 ()64 J0YU& ()-].6 " $U& () kOB4 10%!
10%&'8-}649%80 58"11 %ﬁ%w%%b‘”}“?%%ﬁﬁe}%ﬁ "]ﬂﬁ/iﬁ‘é“} -E}%"i‘f‘%% %)Q 64
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5> for a curing time of 2 minutes. The spiral flow is a
parameter of flow property and the larger the value, the
better the fluidity.

(ii) Curing torque
Using a curelastometer (JSR CURELASTOMETER Model

10 IVPS manufactured by Orientech Co., Ltd.), the torque after
90 seconds at 175°C was determined. The torque in the
curelastometer is a parameter of curability and the larger
the value, the better the curability.
(iii) Residual flow percentage

15 A sample was preserved at 25°C for 30 days and
thereafter subjected again to measurement of spiral flow,
after which the percentage of the value obtained based on
the initial spiral flow just after the preparation of the
sample was determined by the following equation:

20 Residual flow percentage (%) = (spiral flow value after
storage/initial spiral flow.value) X 100
The larger the residual flow percentage, the better the
storage stability.
(iv) Moisture resistance reliability

25 A 16-pin-DIP was encapsulated with a resin
composition obtained by mixing and kneading various
components, and thereto was applied a voltage of 20 V in

water vapor at 125°C at a relative humidity of 100% for the
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_GNHO%&ng%(%égyggZ&time. Incidentally, the evaluation time was
5 500 hours at longest and in the case where the number of
failed packages at that time was less than half, the
failure time was shown as "more than 500 hours". The

longer this time, the better the moisture resistance

reliability.

10 Example 1
67 Parts by weight (hereinafter abbreviated to

parts) of o-cresol novolac type epoxy (EOCN-1020-65
manufactured by NIPPON KAYAKU CO., LTD.), 33 parts of a
phenolic novolac (PR-51470 manufactured by SUMITOMO DUREZ

15 CO., LTD.), 4.3 parts of Compound 1 as a catalyst, 300
parts of fused silica and 2 parts of carnauba wax were
mixed and then roll-milled at 90°C for 8 minutes to obtain a
molding material. The spiral flow of this molding material
was 70 cm and the curing torque thereof was 78 kgf-cm. The

20 residual flow percentage after 30 days at 25°C was 99%.

Also, the PCBT failure time was more than 500 hours.

Example 2
52 Parts of a biphenol type glycidyl ether epoxy
(YX~4000H manufactured by Yuka Shell Epoxy Co., Ltd.), 48
25 parts of a p-xylene type phenolic resin (XL-225 manufac-

tured by Mitsui Toatsu Chemicals, Inc.), 2.9 parts of
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flow of this molding material was 90 cm and the curing
5 torque thereof was 83 kgf-cm. The spiral flow residue
after 30 days at 25°C was 93%. Moreover, the PCBT failure

time was more than 500 hours.

Examples 3 to 11 and Comparative Examples 1 and 2
According to the composition shown in Table 2,

10 the components were mixed and a molding mixture was
prepared and evaluated in the same manner as in Examples 1
and 2. The results obtained are collectively shown in
Table 2, provided that in Examples 5 and 9, 70 parts of
2,2—bis(4-(4—maleimidophenoxy)phenyl)propane (Bismaleimide

15 MB-8000 manufactured by Mitsubishi Yuka K. K.) was further
mixed as a resin component in addition to EOCN-1020-65 and
PR-51470 according to the composition shown in Table 2 and
a molding material was prepared and evaluated in the same
manner as in Example 1.

20 The PCBT failure time in each of Examples 1 to 11
was more than 500 hours. On the other hand, the PCBT
failure time in each of Comparative Examples 1 and 2 was
much shorter than 500 hours. From this fact, it is clear
that the thermosetting resin compositions containing the

25 latent catalyst of this invention exhibit extremely
excellent moisture resistance reliability. Moreover, from

the curing'torques and residual flow percentages in
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temperature.
5 (2) Evaluation with epoxy/amine curing system
Example 12

In 100 parts of a mixed solvent of N,N-dimethyl-
formamide and methyl ethyl ketone (1 : 1) were dissolved 95
parts of a bisphenol A type epoxy resin (EP-1001 manufac-
10 tured by Yuka Shell Epoxy K. K.), 4 parts of diamino-
diphenylmethane, 1 part of dicyandiamide and 3.3 parts of
Compound 1 to prepare a varnish. A 100-u glass cloth was
impregnated with this varnish and then dried at 150°C for 4
minutes to obtain a prepreg. Sixteen sheets of this
15 prepreg were piled one on another and a copper foil having
a thickness of 35 4 was put on the outsides of the
resulting assembly, after which the resulting assembly was
sandwiched in between two sheets of a stainless steel plate
and pressed at 40 kg/cm® at 170°C for 50 minutes to obtain a
20 double-copper-clad laminate having a thickness of 1.6 mm.
The double-copper-clad laminate obtained was subjected, if
necessary, to etching and then to measurement of glass
transition temperature at a temperature-elevating rate of
5°C/min in a dynamic viscoelasticity measuring apparatus.
25 Furthermore, the evaluation of prepreg storage stability
was conducted by removing the resin component from the

prepreqg, measuring the initial gel time (abbreviated to GT)
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5 at 35% RH/initial GT (sec)) X 100.

The larger the residual gel time percentage, the better the

storage stability.

Examples 13 to 17 and Comparative Example 3
According to the composition shown in Table 3,
10 the components were mixed and a sample was prepared and
evaluated in the same manner as in Example 12. The results

obtained are shown in Table 3.

(3) Evaluation with maleimide system
Example 18

15 In 100 parts of a mixed solvent of chloroform and
N,N-dimethylformamide (1 : 1) were dissolved 100 parts of
2,2—bis(4—(4-ma1eimidophenoxy)phenyl)propane (BMI-80
manufactured by Keiai Kasei) and 3.1 parts of Compound 1 to
prepare a varnish, and the varnish was rapidly vacuum-dried

20 immediately after the preparation to remove the solvent,
thereby obtaining a solid content. The initial gel time at
175°C and the gel time after storage at 40°C for 3 days of
the solid content were measured and the residual gel time
percentage was calculated by the following equation:

25 Residual gel time percentage (%) = (GT (sec) after 3 days

at 40°C/initial GT (sec)) X 100.
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According to the composition shown in Table 4,
5 the components were mixed and a sample was prepared and
evaluated in the same manner as in Example 18. The results

obtained are shown in Table 4.
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- 6MLO%& &&' () - 6CBPPAMLOYE &&' ()-66S$( 9 J(MLOYE && ()- BMLO%E.

-6MLOY& &&' () - 6| PAMLOYE &&' () - BMLOYELES' ) - BMLOYE &&' () - BMLOYE.

- 6MLO%E. &8 () - GMLOYE. &8 () - 6MLOYE && ()-6 <| PAS$( 9 IMLO%E

- 6MLO%&) Q@@b8éb4}_6_gKLmﬂQJﬁhﬁﬁgL;_ﬁLﬂQA&_____
-6MLOYR &&' () - 6MLOY%E &&' () - 6MLOY%R &&' () - 6MLOY%&R &&' () -Bidmbuical
-6t gK/ MLO%&. &&' () - GNLOY& && ()|- 6 IRETES PR&AA1NGG M] 0 V& CQLUC)-1GNLYYd £
-6MLOYR && % Type proton donor extraction water of
corresponding
proton donor
(uS/cm)
Compound 1 A Naphthoic acid 121
Compound 2 A Phenol 27
Compound 3 A n-Decanol 5
Compound 4 B 2,3-Dihydroxy- 33
naphthalene
Compound 5 D Isophthalic acid 184
Compound 6 Bisphenol A 10
Compound 7 Naphthoic acid 121
2,3-Dihydroxy- 33
naphthalene
Compound 8 A Naphthol 11
Compound 9 A Benzoic acid 470
Compound 10 B 2,2'-Biphenol 19
Compound 11 A Resorcin 9
Compound 12 A Naphthoic acid 121
Compound 13 Salycylic acid 1356
Compound 14 Trimellitic acid 5904
Note: 1) A: Type represented by general formula (1)

defined in Claim 1.

B: Type represented by general formula (2)
defined in Claim 2.

C: Type represented by general formula (3)
defined in Claim 3.

D: Intermolecular reaction type defined in
Claim 4.
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5 component a biphenyl type epoxy resin represented by the

formula (8) (epoxy equivalent: 185, melting point: 105°C):

HaC CHj

CH,CHCH,O OCHCHCH, g,
\ / \_/ !

o)
HaC CHa

49 parts of a phenolic resin represented by the formula (9)

(hydroxyl group equivalent: 167, softening point: 73°C):

OH

" OO0t -

6.0 parts of Compound 1, 500 parts of fused spherical

silica (average particle size: 15 um), 2 parts of carbon
black, 2 parts of a brominated bisphenol A type epoxy resin
and 2 parts of carnauba wax were mixed and roll-milled at
15 95°C for 8 minutes using a hot roll, and thereafter, the
resulting mixture was cooled and then pulverized to obtain
a resin molding material. The resin molding material
obtained was evaluated by the methods described below to

obtain the results shown in Table 5.
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6MLO%& &&' () - 6ML
ing to EMMI-I-66, measurement was conducted at a mold

> ‘temperature of 175°C at an injection pressure of 70 kg/cm?
for a curing time of 2 minutes. The spiral flow is a
parameter of flow property and the larger the value, the
better the flow property. The unit is cm.
(ii*) Shore D hardness
10 Molding was conducted at a mold temperature of
175°C at an injection pressure of 70 kg/cm? for a curing
time of 2 minutes and Shore D hardness was measured after
10 seconds from the opening of the mold. The value thus
obtained was evaluated as a curability. The Shore D
15 hardness is an index of curability and the larger the
value, the better the curability.
(iii*) Storage stability at 30°C
After the storage at 30°C for one week, the spiral
flow was measured, and the percentage thereof based on the
20 spiral flow just after the preparation of the sample was
calculated. The unit is %.
(iv") Moisture resistance reliability
A 16-pin-DIP was encapsulated with a resin mold-
ing material at a mold temperature of 175°C at a pressure of
25 70 kg/cm® for a curing time of 2 minutes and then post-cured
at 175°C for 8 hours. Thereto was applied a voltage of 20 V
in water vapor at 125°C at a relative humidity of 100%,

after which conduction failure was examined. The time
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longest and in the case where the number of failed packages
5 at that time was less than 8, the failure time was shown as

"more than 500 hours". The longer the failure time, the

better the moisture resistance reliability.

Examples 25 to 31 and Comparative Examples 5 to 7
According to the formulations shown in Tables 5

10 and 6, resin molding materials were prepared and evaluated
in the same manner as in Example 24. The results obtained
are shown in Tables 5 and 6.

Incidentally, the crystalline epoxy resin A used
in Example 25 was a mixture of 60% by weight of a resin

15 comprising as the main component 4,4’-bis(2,3-
eépoxypropoxy)-3,3’,5,5'~tetramethylstilbene with 40% by
weight of a resin comprising as the main component 4,4'-
bis(2,3-epoxypropoxy)-5-tertiary butyl-2,3’,5'-trimethyl-
stilbene (epoxy equivalent: 209, melting point: 120°C).

20 The o-cresol novolac type epoxy resin used in
Example 26 had an epoxy equivalent of 200 and a softening
point of 65°C (EOCN-1020-65 manufactured by NIPPON KAYAKU
CO., LTD.).

The phenolic novolac resin used in Example 26 had

25 a hydroxyl group equivalent of 104 and a softening point of
105°C.

When triphenylphosphine was used as the catalyst
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When Compound 13 and Compound 14, the proton

5 donors corresponding to which had an electrical conduc-
tivity of the extraction water of more than 1,000 uS/cm,
were used as the curing accelerator, the moisture

resistance reliability was lowered (cf. Comparative

Examples 6 and 7).
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Formula (9) 49 49 49
Triphenylphosphine 1.0
Compound 13 2.1
Compound 14 4.9
Fused spherical 500 500 500
silica
Carbon black 2 2 2

Brominated bisphenol
A type epoxy resin

Carnauba wax 2 2 2
Spiral flow 77 100 95
Shore D hardness 88 82 86
Storage stability at 52 88 87
30°C

Moisture resistance >500 - 200 250
reliability

As clear from the above Examples, the latent
catalyst of this invention and the thermosetting resin
composition of this invention comprising the above catalyst
are excellent in moisture resistance reliability,

5 curability and storage stability at ordinary temperature.
Moreover, the epoxy resin molding material of this
invention comprising the above catalyst for encapsulating a
semiconductor is extremely excellent in characteristics of
preservation at ordinary temperature and moldability, and

10 the semiconductor device in which the epoxy resin molding

material is used, is excellent in moisture resistance



REERERRERRE

- 6pTAMLOYE &&' () - BMLOYE &&' () - 6MLOYE &&' () - 6MLOYE &&' () - 6MLOY&

“BMLOY& &&' () - 6MLOYE &&' () - 6T8pTAMLOYE &&' ()-6S$( 9 JMLOYE

- 6MLOY%& &&' () - BMLOYE &&' () - 6t XBMLOY& &&' () - BMLOYE &&' () - BMLOYE

- 6MLOYE: &&' ()- 6MLOY& &&' ()- 6MLOYR &&'c(;) - EMLOYE && () - 63t X8S$( 9 JMLOYE
_6MLO%E &&' ()- 6( MLOYE. &&' ()- 6( MLOYE && () - 6t XBSMLOYE: &&' () - 6MLOYE

- 6MLOYE... &' ()< BMLOYE &8’ () -6MLOYE &&; ()- GMLOYE &&: () - 6MLOYE
- 6Ct xs%f)%g&éi’&gy%}’- éﬁ%oﬂ%oﬁ&w&gs( P SR &&%Q@@&@&@&i@e@ﬂw&

- BMLOYRy &L} = Bt X<t X 08 &8 ()-6MLOYE &8 () - 69MLOYE &&' () - BMMLOY&

- 6S3( g’“?ﬁ‘ﬁ&)\‘/ﬁg@n&gﬁﬁgéﬁo%“%ﬂ%a&mo%&( 3&& () - 6BMLO%&. t(gz& () - 6BMLOY&.
_6MLOYE: &8’ () - 6MLOY%& &8 ()-6 0S7| POMLOY%& && ()- 6MLOY& &&' () - 6MLOY&
-6S$( 9



J(MLO% && () -6l LOMLOYE && ()- 6MLO%E. &&' ()- EMLO%E &&' () - BMLOYE. &8’ () - 6MLOYE
&&' () - 6MLOYE &&' () - 6MLOYE &&' () - 6! " #$kO3| LOMLOY& &&' () - 6MLOYE &&' ()-6S$( 9
IMLOY& &&' () - 6MLOYE &&' () - 6$Y&' (*,/ pPOMLOYE &&' ()- 6MLOYE &&' () - 6MLOY&

&8 () - 6MLOY& &&' ()- 6MLOY& &&' ()- 6MLOY& &&'sh)-6MLOYE && () - 6/ 03567P4pPOMLOYE:
&8 ()-6S$( 9 JEMLOYE &8 ()-6MLOYE &&' ()- 6MLO%& && ()-6789: ; <=2t XBMLOYE

&8 () - 6MLO% (% 6&%%&' ),- 6MLOY& &&' ()- 6MLOY& &&' () - 6MLO%&:
&8 () - 6|\/[L0%(§L )sg( 9 JMLOY& && ()061\/&0%& &&6%0%&0%
i (1 simtocta ) R M Al Kt cconone
2 ()~ 6( MLOYE b () - BTCNAST St KESHABoE SRE L) CRt O S ) oML0%
&&' () - 6MLOY&
R + X! -
HZ—L—H“ x?-—iz——x“ (1)
L kL

wherein R', R?, R’ and R! may be the same as or different
from one another and each is a monovalent, organic group
having an aromatic ring or a heterocyclic ring or a
monovalent, aliphatic group and is bonded to the phosphorus
atom to form a P-C bond; X!, x?, x* and x* may be the same as
or different from one another and at least one of them is a
group formed when a proton donor having at least one proton
capable of being liberated out of the molecule has
liberated one proton and each of the others is a mono-
valent, organic group having an aromatic ring or a hetero-
cyclic ring or a monovalent aliphatic group, the above
proton donors satisfying the condition that when 1 g of
each of the proton donors is mixed with 50 g of purified
water and the resulting mixture is subjected to pressure
cooker treatment at 125°C for 20 hours in a pressure cooker
vessel, the electrical conductivity of the extraction water
thus obtained becomes not more than 1,000 4S/cm.

2. A latent catalyst composed of a phosphonium

borate represented by the general formula (2):
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wherein R°, R®, R’ and R® may be the same as or different
from one another and each is a monovalent, organic group
having an aromatic ring or a heterocyclic ring or a mono-
valent, aliphatic group and is bonded to the phosphorus
atom to form a P-C bond; z! is an organic group bonding to
Y' and ¥?; 2z’ is an organic group bonding to ¥’ and Y%; each
of Y' and ¥ is a group formed when a monovalent, proton-
donating substituent has liberated a proton and the
substituents Y' and Y? in the same molecule are bonded to
the boron atom to form a chelate structure; each of Y’ and
Y is a group formed when a monovalent, proton-~donating
substituent has liberated a proton and the substituents Y°
and Y! are bonded to the boron atom to fofm a chelate
structure; 2z! and z2 may be the same as or different from
each other and also Y!, ¥?, Y and v* may be the same as or
different from one another; HY'z'Y?H and HY’z?Y'H which are
the proton donors before the ligands Y'z'v? and Y¥’z%y* of
boron are formed by liberation of the respective protons
satisfying the condition that when 1 g of each of the
proton donors is mixed with 50 g of purified water and the
resulting mixture is subjected to pressure cooker treatment
at 125°C for 20 hours in a pressure cooker vessel, the

electrical conductivity of the extraction water thus
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wherein R’, R'®, R and R'2 may be the same as or different
from one another and each is a monovalent, organic group
having an aromatic ring or a heterocyclic ring or a
monovalent, aliphatic group and is bonded to the phosphorus
atom to form a P-C bond; 2° is an organic group bonding to
the substituents Y° and ¥%; Y° and Y® may be the same as or
different from each other and each is a group formed when a
monovalent proton-donating substituent has liberated a
proton; the substituents Y° and Y® in the same molecule are
bonded to the boron atom to form a chelate structure; x> and
x® may be the same as or different from each other and each
is a group formed when a proton donor having at least one
proton capable of being liberated out of the molecule has
liberated one proton, or is a monovalent, organic group
having an aromatic ring or a heterocyclic ring or a
monovalent, aliphatic group; HY Z’Y®H which is the proton
donor before the ligand Y’z’Y® of boron is formed by the
liberation of the protons and HX’ and HX® which are the
proton donors in the case where each of X’ and X° is a group

formed when a proton donor having at least one proton
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from one another.

26. The epoxy resin molding material according to
Claim 24, wherein the crystalline epoxy resin having a
melting point of 50-150°C is a mixture of a stilbene type
epoxy resin represented by the general formula (6) and a

stilbene type epoxy resin represented by the general

formula (7):



D'e#$%&' ()*+,-./0123456789: ; o
<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ; N
<:>?@%BCDEFGHIJKLNNCPQRSTUVMXYZ[\]A_‘anquqpljklnnopqrstuvmuyz{|}~
" #$UR' ()*+,-./0123456789: ; N
<:>?@%BCDEFGHIJKLNNCPQRSTUVMXYZ[\]A ‘abcdefghljklnnopqrstuvmmyz{|}~
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wherein each of R™ to R? represents independently a group
or atom selected from the group consisting of hydrogen
atom, chain or cyclic alkyl groups having 1 to 6 carbon
atoms and halogen atoms, provided that the two aryl groups
bonded to the carbon-carbon double bond are different from

each other.

R24 R23 R23 R24

CH,CHCH,0 CH=C OCH,CHCH, (7))
\ / o
R25 R26 R26 R25

wherein each of R*’ to R’® represents independently a group
or atom selected from the group consisting of hydrogen
atom, chain or cyclic alkyl groups having 1 to 6 carbon
atoms and halogen atoms, provided that the two aryl groups
bonded to the carbon-carbon double bond are the same as
each other.
27. The epoxy resin molding material according to
Claim 23, 24, 25 or 26, wherein the phenolic resin (B) is a
phenolaralkyl resin.
28. A semiconductor device wherein a semiconductor is
encapsulated with an epoxy resin molding material according

to Claim 23, 24, 25, 26 or 27.



