; e3eZ "6XTD}92 4 APR 2003 RESI N COMPCSI TI ON FOR SEM CONDUCTOR

ENCAPSULATI ON, SEM CONDUCTOR DEVI CE COVPRI SI NG t he sanme AND PROCESS FOR t he
PRODUCTI ON OF SEM CONDUCTOR DEVI CE USI NG THE SAME 5 FI ELD OF THE I/MNvARETIlaN
The present invention relates to an epoxy resi nvmmﬂﬂmmm ition for

sem conduct or encapsul ati on which exhibits a lo WMt a tenperature
as relatively lowas BD C or lower and is excellentygpahticularly in

di schar geabi | i tégand 10 coat abi li as storage stability, a

Sem conductor BERES FREBSSLATRY TOR SRVECOWRESTOR R ATRBAR DN posi ¢ on
ThE TNVENT) O FRaEdSpBEROHThERRCE  chRERTERG ARGk (Ll B Socked TEO D O

Aut omat ed Bgpghi Fﬁﬁﬁﬁr 1{3% (Sgii d e t l'iquid
encapsul ati ng ner%)Eu% as eIroe ofore Ig:gg%use . éﬁ%ﬁ% ?Iﬁaﬁlﬁdﬁgﬁcg%@{al ating

mediumis used at roomtenperature (25 C) . By nmeans of a di spenser or

t hrough printing process, sem conductor elenents are encapsulated with such
a resingus 20 nmediumto produgEESENDEONBECINVE mees. As such a liquid
encapsul ati ng medi um t here has been generally known an epoxy resin

conposi tion conprihsi pyesenitquindegicon redakesatocaandeppnltydredénbhseed| i qui d
curing agent, an ordinary curing accelerator and a silica powder. 25 The

f or egoi ng |9RE R FOFacPRGCRBEINGHPE oRRPIRERL 3l ek ivhimhh pathibidtBad ed
curing agent as.a curi n%ﬁg ent and thus can_be, easi liquefied and fairly

.easily
di schar ged AN VAPEPPLEY erafure R EBLAG Y EGHiLP e BDs 6ok L A¥eFedi um
i's 2 4 APR, Z003 di nt,ageous .i n.th it,_exhi.bits_a high.
hydr oscopi cﬁ"_t% %‘nsd_e%%%g%iaer?&ﬁi g’la{%'l(?glr}arti&onénan Fﬁu?rgﬁaiv?/sg?%itﬂet %’?‘lior at ed
reliabhbit yodDb B idiyf Vad €pbsiance sddiddier <+ her £05 €991 0@k LaHkdetoxr
encapsul ating mediumnormal |y stays liquid and thus 5 exhibits a poor
storage st afdvilde/ prépaoeditighisinighthé GREE! PEsihabhfe apsidfiichdan@di um
shows a drastic rise in viscosity or liable to sedinmentation of silicia
powder durin@emiarsgdoxt theomprcsivedrdignued &heé skmdcpeddstbn devicezen to
solid or roomstored in a special manner. 10 SUMMARY OF THE INVENTION It is
therefore an object of the Sseasayps Jee¥rtde a resin conposition

for sem conductor_ encapsul ati on whi ¢ ) has a l.on i o life and is, excellent
not only in storade %’t'cgedfI??yeﬁ‘ﬁfpfﬁgﬁit?cﬁﬁ“d&?g‘ﬂ%l tf?rﬁmftt:o%gabl( Y, a 15
sem copquctQle dev LErERGRRSY A Slsal t Bokh [ i fgor

sem cogguctor en\éeapsuﬁatgiﬁoévﬁj a pr'oggss??%fﬁ!toﬁeﬁgg%gﬁ(ﬁ%o%}r%sgf' the

sem conductpn idRMidC@ncdpeul ot £4§i gl ecls RErbbecbRY BUdPRsed.| Hesone
apparent fromthe follow ng detail ed description and exanples . 20 The

f or egoi ng Gbligquidenchpsudadihgowedisimats ared sthedomitiemplelre thires(z5"xyence of

the invention which lies in a resin
By means of a dispenser or through printing process,

semiconductor elements are encapsulated with such a resinous

20 medium to produce semiconductor devices. As such a liquid
encapsulating medium there has been generally known an epoxy
resin composition comprising a liquid epoxy resin, an acid
anhydride-based liquid curing agent, an oxdinary curing
accelerator and a silica powder.

25 The foregoing liquid encapsulating medium comprises an
acid anhydride-based curing agent as a curing agent and thus
can be easily liquefied and fairly discharged and applied,

However, the foregoing liquid encapsulating medium is
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conposition for sem conductor encapsul ation conprising the foll ow ng
conponents (A) to (D) , having a viscosity as neasured at 25C of 7(%3 E@é@ﬁ
hi gher or being solid at 25C and having 25 a viscosity as measured “at

of 500 Pas or lower: (A) an epoxy resin; (B) an acid anhydride-based curing
agent; (C) a latent curing accelerator; and 2 2 4 APR 2003 (D) an
inorganic filler. The second essence of the invention lies in a

sem conduct or device corrprl sing a sem conductor el enment provided on a

Wi ring cirdisadiventdgerth in phatalt ephobpits @ohmwnlgoelcepwe’dﬂumem ons

i nt er posed t herebetween, the p between the mring circuit board and the
sem conduchéghe| kemidihgi r@féé:lléals\m eRdanthstr agdomst i Ag detsTioraled
wherein the encapsul ating resin |layer is forned_by the fqregoing resin

conposi t i oReFIPPILHFEoRBUBEBE EF¥apEEf SEPBAS 1 Phi 1% 19 t he

t f t duct f d t d
compr 1 51 ng ATRifh EBRARSEIR AP B SRS TBE 0T & SA0F, g B are SRR it h
a plurai tXxg%bEQQ@ﬁEBQQs@J:f&&%OM B9% &O”SAJ:EEFJJHW thergheigeen, the

gap between Wring circult the 15 semconductor el enent being
seal ed withj 15%@%@114199:15e.ﬁéam&ame).:svmlmmra)&hgeslﬁ ivilddusittke gap
between the wiring circuit board and the sem conductor elenent wth the

f or egoi ng besli=alEDaEpas isddimeniiatien ofnsiliod peiwedaas duatngnstenebd ladn
curing the resin conposition to fromthe encapsulating resin 20 | ayer. The
fourth essenem dfewperatmrentdnh thes bpedssdw dondicesen dbei selédmed sing a
sem conduct or el enent provided on a wiring circuit board, the wring
circuit bo&FHeaﬂast’-‘hét§§ﬁfic6ﬁdBcFBF°éP%n%‘?l’Pn%t ng electrically connected to
25 eac}(}i other, the sem cond , PR EAGAPSUl at ed by an

encapsul ating resin | ayer i \ fat the sem conduct or

el ement is incorparate t er is
formed by the forﬁggg%ngh%gg?ﬁkg axh%gﬁginsz%a%%%pﬁél%oﬁ S'le ®

sem conduchebveneapskbaihOBomposition for semiconductor encapsulation

which has a long pot life and is excellent not only in storage
stability but Iin dischargeability and coatability, a
15 semiconductor device encapsulated with the resin composition
for semiconducter encapsulation and a process foxr the
production of the semiconductor device.
The foregoing object of the invention will become
apparent from the following detailed description and examplés.
20 The foregoing object of the invention is accomplished
with the first essence of the invention which lies in a resin
composition for semiconductor encapsulation comprising the
following components (A) to (D), having a viscosity as measured
at 25°C of 700 Pa's or higher or being solid at 25°C and having
25 a viscosity as measured at 80°C of 500 Pa's or lower:
(A) an epoxy resin;
(B) an acid anhydride-based curing agent;

(C) a latent curing accelerator; and



The fifth essence of the invention lies in a process for the production of
a sem conductor device conprising a sem conductor el enent provided ?Q ﬁR
wiring circuit board, the 5 wiring circuit board and the sem conduc A 2003
el ement being electrically connected to each other, the sem conductor

el enent bei ng encapsul ated by an encapsul ating resin layer in such an
arrangenent that the sem conductor elenent is incorporated therein which
conprises placing a sem conductor el ement on the J.0O wiring circuit board,
el ec connecting tfR wPPi AGoEPReEFt £6d4RT-and the seni conductor el ement to

each ot her, supplying the foregoing resi osition.for sem conductor
encapsul ati on ont%‘ei hes‘?ﬁ‘??‘%g s‘reéﬂﬁ oar 3" t’ﬁ’é’eé’étﬁf’@onZﬁEFor 8| eftent

side ther €0loms Al ARN, CHdYiEd hfag{ug%g@riég CQ MO d Q] foxS R ERRANCT Of

encapsul ation orm the encapsul in | ayer. e SlI xth essence of

the inventigdi&sai Bnd $eW:;GARAUCELERIQdUSkRONPI4151 BY @ oa sgnduet or
devi ce having a resin encapsul ation |layer formed with a plurality of

connect 5ng ghrd SELAPEe eRRrbid@ ot tiliPonedrpbseehnioiedarweba  Sge gapduct or
devi ce being provided on a nmounting board with the wiring circuit board of
t he sem cosuisiasn dde eirbeggiappdsbdard i theustnirpibarttbmedentstgap
between the nounting board and the sem conductor device being sealed Wth
an encapsulkeing sexlef 25 that enfrR B REIRg aRcdPs dRXerngvheseAnl sher s
formed by the foregoing resin Cﬂgyosition for seniggnductor encapsul ati on.

The sevent If B9 ESFHR ehRY R, 271 8 PR PHr BB ECFBPCERE pPEdARcti on
of a sem conductol: A&V £& WL LAMLS SheapRuiation.
10 The third essence of the invention lies in a process fox
the production of a semiceonductor device comprising a
semiconductor element provided on a wiring circuit board with
a plurality of connecting electrode portions interposed
therebetween, the gap between the wiring circuit board and the
15 semiconductor element being sealed with an encapsulating resin
layer, which comprises £filling the gap between the wiring
circuit board and the semiconductor element with the foregoing
resin composition for semiconductor encapsulation, and then
curing the resin composition to form the encapsulating resin
20 layer.

The fourth essence of the invention lies 3in a
semiconductor device comprising a semiconductox element
provided on a wiring circuit board, the wiring ecircuit board
and the semiceonductor element being electrically connected to

25 each othex, the semiconductor element being encapsulated by an
encapsulating resin layer in such an arxrangement that the
sémiconductor element is incorporated therein, wherein the

encapsulating resin layer is formed by the foregoing resin



2 4 APR 2003 a step of formng a resin |layer made of the foregoing resin
conposi tion for sem conductor encapsul ation on the protrudi ng el ect}iodpR 2003
portion side o a sem conductor wafer having a plurality of sem conductor
el ements with protruding electrode 5 portions forned thereon to a
predeterm ned thickness in such an arrangenent that at |east the forward
end of the protruding el ectrode portions is exposed to the extensor of the
resin layer, and a step of cutting the sem conductor wafer having a resin
| ayer f or mbrigiariagon &dndetiditalduwaitirC endapsalaelieaent s, 10 The ei ghth
essence of the invention lies in a process for the production of a

seni conduct or deViheefifithchssenpe icfethe Sheenbion Jhelsying processi fior
conposi tion for sem conductor encapsul ation onto the whole of a plurality
of seni condi& oPreidetden prdvi dedSER: eCRBRT FIT widsHEFSi COBPELBAREd Ravi ng
15 individual circuits forned thereon tg forma resin | ayer witpl t he

sem conduc S ERIRCH ST PHTCBF BB RR PR Rel2FhRI ik Bt Bg2agA / ciRei ng
the matgi x wi_ring ci rcui% ggar% héavéngh% ree%{.n In@(‘%rtogore d etnq:ergonnvm th
t he se 'cor?'dltJ’:cjtno"’]('J ST ETENL S °ea|rng hCor por ated therein t oget ner wrth f he

resin layero Q. Euelh céﬂHL%QQQ%tQéc}?E%HEQE thECerft] S5k §€eflbnthe

invention l1es I n a process for the production of a sem conductor device,
whi ch conmpresifsy ansh@Rudftell BiyNgn el dnll=Avelg Fadenofafdre iokagai 4§ resin
conposition for sem conductor encapsul ation on the protrudi ng el ectrode 25
portion sidemdngensarn coiditicthe wvahbeohduchgr achbwenti iy ahceepbeahddct or

el ements Wth protruding el ectrode portions forned thereon to a

pr edet er mi rdensiinckwbish compnisas péaciha@ sepicendechirm el erensifcay thavi ng a
resin |ayer formed thereon to -_5 2 4 APR 2003 indivyidual sem conduct or
el enent¥, AHFIPSt EPTERIERIRIL hoRYPRETLCMIY nFORPREG PRI ¥ATIPe

sem conduet Qx el.et . thus gu undg&iggggﬁggogm t{u th rgos!%atlzgyg;:hélrde of

t he seni conduct or e r"ear?{antaand]iﬂf"la“lesvvl rrng ci FRui T BoaT a bai opposéd to

each other §odMAlnd Nahd WL LYRML M s CiptGlikiical k¥ CoBReebadutocgach
other and therésin layer is nelted and curéd to form an encapsul ating
resin | ayererheipwean it sesheoOndehbor wikamgnt drEdite \Bddry Cdi cutheboard,
t her eby encapsul ati ng the sem conductor elenent. 10 The tenth essence of

t he i nvent issmicashigtar plevess sodetttheemmotiuendobhef qusiong tbrduesbn

devi ce, which conprises a step of applying the foregoing resin conposition
for sekPcoRRFRIIERMapEarat FERiEeP “?%‘?‘fi ﬁWFF‘H&agF-PEui"P b&&F® hakeng

i ndi vidual circuits f.ormed thereon to forma resin |ayer thereon, 15 a step

of cutting %ceal?/ﬁurlﬁﬁ"ﬁ Y B6HF 'having a resin layer for med thereon to
i ndividual W ringe Lepih eards of‘@ﬂel ‘ﬂ%&i@n ?9&% 3Gt s 0eRELBfauctox

sem conduct or el enents each having a plurality of connecting el ectrode

portions prpddiast t BeRpoNsang tEhesdhiddPhtdtdnli Beb0as dhaling GUt rékih the
connecting el ectrode 20 portion side of the sem conductor elements and the
Wi ring cirendagonsiradsidyei hayeppiseredowddbh aotgiorrsioi tthadf t hentapoting

conmponents are electrically connected to each other and the resin |ayer is

mel t ed28nd GAFEF e PEFHLRRSHEEPRASAT Hherebpiveayerthrsa@éfonfactor
neapsul at 1974 SR OHEREL 8P ePEnen RS Hies HRATDr e HhdB e FFePYe

xcel Lont ot anry o e oF o ey el by Wi BRE RN WS

coat abi | i t \nounting board and the gap between the mounting board and the

semiconductor device being sealed with an encapsulating resin

25 layer, wherein the encapsulating resin layer is formed by the

foregoing resin composition for semiconductor encapsulation.

The seventh essence of the invention lies in a process

for the production of a semiconductox device, which comprises



2 4 APR 2003 As a result, it was found that the desired object of the

i nvention can be acconplished by the use of a resin conposition coi gurARR 7000
an epoxy resin, an acid anhydride--based curing agent, a latent curing
accelerator and an inorganic filler and having a 5 predeterm ned state and
viscosity at each of tenperatures of 25 C and 80 C . Thus , the present

I nvention has been worked out . In particular, use of a polyfunctional
epoxy resin as the epoxy resin is advantageous in that the conposition

gi ves a curedtegsiof Horamigomr slesviat ddygiramsder afistheofioregpienat meeitTg) 10
and enhanced heat resistance. A resin conposition for sem conductor

" encapsul at icompeFifrion FgTasenirondhnr enCRRF AR EPRIGN dheprPErRddRS Ul e
type curing _accel erator havingés@core-shell,structure in which a core

portion ma@desttaade RPFRPAc r &for2 | gePLFRRERCHYT a ¥efesi MaViRg shel |
ortion is gdvant.ggeous in,that it exhibits an. extrenely..prolonged pot life
gnd thus i & el 8F| YERATETTE eox ﬁlis?fn F%aew ﬁéﬁrﬁ%’?’ r?ﬁ%??rﬁg?gsi n
conposi £ O%fr%io%gnf%%}gﬁc%ﬂérﬁgﬁagé% RGO 39 :2%ab08 LROLSERI ©
filler a spherica used silica powder 1 ncorporated therern in a

speci fic praPakthaBentndt¥ddt ABCLEsitNERD FHorkda r@XBAQI I tRR X6ELL&Mg
fluidity and thus is particularly excellent in dischargeability and

coat abi | i t y1ddEAIddPoDESHY RElCip d¥editl th\EbiNEGN x2ob thehosk irehagen|
i mplication of the present invention w |l be described hereinafter in
detai |l . Thencesi stepnpdscrtbhangf the seenierntinator erdsrshexingnaotesie

I nvention conprises an_ epoxy resin (cqonmponent A ( an acid
layer formed thereon to individual semiconductor elements,

10 The eighth essence of the invention lies in a process for
the production of a semiconductor device, which comprises a step
of =supplying the resin composition for semiconductor
encapsulation onto the whele of a plurality of semiconductor
eléments provided on a matrix wiring circuit board having

15 4individual cixrcuits formed thereon to form a resin layer with
the semiconductor elements being incorporated therein, and a
step of cutting the matrix wiring circuit board having a resin
layer formed thereon with the semiconductor elements being
incorporated therein together with the resin layexr to every

20 semiconductor element.

The ninth essence of the invention lies in a process for
the production of a semiconductor device, which comprises a step
of forming a resin layer made of the foregeing resin composition
for semiconductor encapsulation on the protruding electrede

25 portion side of a semiconductor wafer having a plurality of
semiconductor elements with protruding electrode portions
formed thereon to a predetermined thickness, a step of cutting

the semiconductor wafexr having a resin layer formed thereon to



2 ~ aPR zoo03 anhydri de-based curing agent (conponent B), a latent curing
accel erator (conponent C) and an inorganic filler (conponent D) angLApRggE
exhibits a specific state and viscosity at each tenperature of 25C and

The foregoi ng epoxy xesin (conmponent A) is not specifically Iimted.

Vari ous epoxy resins can be used. Exanples of the solid epoxy resin

enpl oyabl e herein include pol yfunctional solid epoxy resin, crystalline
epoxy resin, bifunctional solid epoxy resin, triglycidyl isocyanurate, 10
bi sphenol fndypidepdx perdsiondusioB HIRIRITSA t BpEkFPr & reemtatte sol i d
epoxy resins may be used singly or .in conbination of t ox nore thereof
The t er m "bepgifAcEi BHEHRS A Ho BRPaxS Bpd §§9u§%’ﬂlﬁ‘é’r‘ PALPE §AERRDY o
indicate a,solid 8PoX

‘0 havi . ‘
mol ecul e. Hitp B O?Xirgts ﬁgaﬁg\#épgﬂfﬁq}r gﬁggr Iglgft"g gl.gaoxé/r 9L 9485 ReType

( unc o) Yy resrn ernpl oyabl e
herei n = nexpde habtabundidial Naps! RALCNG JUthe EPPXY1 £CHoArd being
tri phenyl ne I

i
ane tyﬁe €poxy resin, d~.cyclopentada, ene type epoxy resin,

Techmore VERLALZ4( PEQdUCtsh DY e FSUs o CHEML EALnLORREGRALLEDb neABS  are

ort hocreso7. " novol ak type epoxy resin. The 20 term "crystalline epoxy
resin” as usedtheeally soRRabtelotbnghent theschhnd €POXYesHsi Taydrt cis Shows
many crystall ~. ne peaks when subjected to X-ray diffractonetry, physically
shows a shaepted éhdgoypedttafidraxan bkncapsulimsitg gelsinl daperdatweosi ty
during nelting because there ~.s little or no 25 internol ecul ar nut ual

i nt er act i oheBSemiterdrrtenelersataid fheepdEips exrsuthpoagdanFeerfh®i n

i ncl ude bi sphenol .type epoxy resin, .bi phen type epoxy resin, and stil bene
type epoxy® 8§Pﬁu}a&ﬁﬁﬁ EﬁSSéeﬂéﬁfﬂauﬁgﬂﬁl%#ﬁ@%%%int of 90 C or higher g _
2 4 AP 2003 among tDese, Cacilild bRCEP Vi dtiabas1 L8 42 WprbilsQredire of
these trystalline epoxy resins are preferably use or the reason that the

resul ting fhidighddndtich beesms dEL10EtBOE cbOWR I dISchbiPr O¥84 a SLLHDNY
t he foregoi ng "epoxy resins (coaaponent A) , the crystalline epoxy resin nay

be, e. g. cfTypplEndlite Egoaeyoing fefinmmipaltdipvrayar sdhicddduetdPPON
STEEZ CORD . ) , Type CK-5079 (commercially avail able from NTPPON STEEL
CORP. ), anen®ppeuy¥pCipb812tecommeratizis y widbinigabkdxrfpém TohapdKawavir@rp. ).
10 Type GK-4137 epoxy resin is regresented by the follpmﬁng ehem ~al
fornul a (2ipdividyalgdagrirohokyer Eoemers TeprER a TR by 2V At F&HGHing

Cre ot o 1AM b RS RIS S
(2 (2)%)3“e~ Ceabn@al tReftba tLPinasviaunl i ddlg QizeuiChhbofrds 9 and aZedef\PR
of contact-bonding semiconductor elements each having a
plurality of connecting electrode portions provided thezeon and
the wiring circuit boaxrds thus ‘cut with the connecting electrode
20 portion side of the semiconductor elements and the wiring
cixrcuit boards being opposed to each other so that the two
components are electrically connected to each other and the
resin layer is melted and cured to form an encapsﬁlating resin
layer between the semiconductor elements and the wiring cirxcuit
25 Dboards, thereby encapsulating the semiconductor elements.
The inventors made extensive studies of an encapsulating

material which has a long pot life and is excellent not only

in storage stability but in dischargeability and coatability.



0 ~y~~CHz-D C(CH,)~ (I"1aC) aC ~ (4) 5 o-cll= \~H- 0 Anrong the forzgg@ﬁg 3
crystalline epoxy resins, the biphenyl. type epoxy resZn is represe Q/D
the followi ng 10 general fornula (5 Ra Re QO ~~-CHR-C OO0 CHz \%if C R,
B6 0 (5) 15 taherein R3 to R6 may be the sanme or different and each
represent a hydrogen atomor Cl_5 al kyl group. Exanples of the O _5 alkyl
group represented by R3 to R6 20 in the foregoing genexal fornula (5)

i ncl ude straight-chain or bxanched al ,kquqg)ra(_)up such as nethyl group,

|
ethyl o ot 2rESSE b FBEE S ERa b eIt e hOBUEEF % b invEBkaLY)
, -b | d t.- but vl . R3t R6 be the.
G f1orent cosbhadearnihod B tha e ot 8 $oetn Sommoatt i pdmprififfe. uoed
i Xt i t j i ted b
The Toll o shebDERVh (b e A0K PN Je DD B-ALGUELENE, ERRERRN O Y

and a bi pw:in%yg@c@@@ﬁ‘._tﬁﬁsiarhchaﬂﬁng.n'or%@nic 2e 1 PER 2003 nwiddichure
represented by the follow ng general formila (7) wherein all R3 to R6 are

hydr oggn aesdéfethimsd sthtes Al 2EBUOELtYSE: Gl \of teligerd tQrQs0c€Hz -
\~H2 0 HeC ¢, 0 (6) 10
25°C and B0°C. Thus, the present invention has been worked out.

In particular, use of a polyfunctional epoxy resin as the
epoxy resin is advantageous in that the composition gives a
cured resin having an elevated glass transition temperature (T,)

10 and enhanced heat resistance.

A rxesin composition for semiconductor encapsulation
comprising as the latent curing accelerator a microcapsule type
curing accelerator having a core-shell structure in which a core
poxrtion made of the curing accelerator is cove'::ed by a specific

15 shell portion is advantageous in that it exhibits an extremely
prolonged pot life and thus is particularly excellent in storage
stability.

Fuxrther, a resin composition for semiconductor
encapsulation comprising as the inorganic filler a spherical

20 fused silica powder incorxrporated thexein in a specific
proportion is advantageous in that it exhibits an excellent
fluidity and thus is particularly excellent in dischargeability
and coatability.

DETAILED DESCRIPTION OF THE INVENTION

25 Enmbodiments of implication of the present invention will

be described hereinafter in detail.

The resin composition for semiconductor encapsulation of

the invention comprises an epoxy resin (component A), an acid



C~~HC1s-4 QODC$?-C~1l~ QO (7) 15 The foregoi ng epoxy resibh ABR B3
used as conponent A preferably has an epoxy equivalent of from 190 to 27D
g/ eq aad a softening point of from50 Cto 100 C or a nelting point of
from40C to I50C, particularly an epoxy equivalent of from20 150 to 220
g/eq and a soften,~.ng point of from®60C to 80C or a nelting point of from
60C to 130C. The ac~.d anhydri de-based curing agent (conponent B) to be
used in conbi.z~atxon with the conponent A is not specifically limted so
far as it ashypdaide-basedgcugeny agenthéceopponentesih, 285 Xatnpoeming
Various acid anhydrides can be used. An acid anhydride may be used in
conmbi nat i oRCHRLATARYT of CHEPPPERE fHefdid @7y aBPHgaNaAR Fdllephiqrapneny ds,
and the |like so far gs t he use of sgch an opt ~. ogtal curing ingredi er];t does
not defeatPl Ppd exhabipr R)0SPEFELIEsiFHFOLPBEGL BT fhveht i

Exanpl es of the_acid anbhydgbde-basgdoguring agent (courponent E) include
hexahydrop%?'ﬁ% s }iﬁﬁyagi gé gn%?%y?ﬁe%ihydropht hal i ¢ anhydri de,

t et rahydr opht hal &ﬁeangggﬁgggnaphé%c Abbwydri p‘%?éc%%._t melig it G

anhydride. These acid anhydrides ‘nay be used si or I n conbination of
two or norgpthereehilyhea aciwkanhydaidsuns OePngSQ‘Lﬁ%é heagogRONUa B -
preferably ﬂas an equivalent of from1DO to 200, and is nore pxefexably one
whi ch has Bramglegabgnthef sbladth ébOxy oré8in astpl1Oyiislé i leteimtirardidear y
tenperature. The epoxy resin (conponent A) and the acid anhydxi de based
curing agerelyfunpthenalppodid ePeey eFdrhercrvstaldine mpepor thesinhat t he
anount of the curing agent jis preferably from0.6 to 1.4 equivalents, nore

pxef er ab~. JLFPBRESORaL o SPIid eRYHY vEPERR, ((FIHYESBYy FRFypnurate,
10 bisphenol F type epoxy resin, and bisphenol A type epoxy resin.

These solid epoxy resins may be used singly or in combination
of two orxr more therecf, The term “polyfunctional solid epoxy
resin’” as used herein is meant to indicate a solid epoxy resin
having three or more epoxy groups per molecule. Examples of
15 the polyfunctional solid epoxy resin employvable herein include
tetrafunctional naphthalene type epoxy resin,
triphenylmethane type epoxy resin, dicyclopentadiene type
epoxy resin, Techmore VG31l0lL (produced by MITSUI CHEMICAL
CORPORATION) , and orthocresocl novolak type epoxy resin. The
20 texm ‘“crystalline epoxy resin” as wused herein is meant to
indicate a solid epoxy resin which shows many crystalline peaks
when subjected to X-ray diffractometry, physically shows a
sharp melting point and exhibits a drastically lowered
viscosity during melting because there is little or no
25 intermolecular mutual interaction. Examples of the
crystalline epoxy resin employable herein include bisphenol
type epoxy resin, biphenyl type epoxy resin, and stilbene type

epoxy resin. When those having amelting point of 30°C or higher



A preferred conbi nati on of the epoxy resin (conponent A) and the acid

anhydri de-based curing agent (conponent B) conprises, for exanple, a L& APR 2003
bi sphenol F type epoxy resin [particularly trade nane YDF-817 0 (produced

by Tohto Kasei Co . , 20 Itd.)] and net hyl hexahydropht hal i ¢ anhydri de
[methylated SHPA (e . g . , Rikacid M+7 00 ( produced by Shin N hon R ka K

. K. ) 3 fromthe standpoints of curability, heat resistance, and
flowability. ~nThen incorporated together with the conponents A and B 25 in
the resin ecompgsithese toystahliveadeppexy xsscaysaket noed, tiwo foor mgoengt | at ent
curing accel erator (conponent C) acts to cause the resin conposition to

show a vi sdbsisey anpgtalslding Ay mesiHrs |aee prefergblnoysed ofongtky in a

50 C at nosphere g:vi scosity - 12 2 4 APR 2003 neasured at 80 .C) . .-~9n
exanpl e of BRI tBAE BRe inRPHddaefivdfity at & trBRSpetPEe13HECC rPhg
accel erat or, havi ng a caor e-sd1e|| structure in which a core portion nade of
one ox mor & ¥ e e ™ EF SN 4r i ous curing accel erators is covered by a shell

portionc5 conpri si j NEX yle,a . r i ruc al
uxiit rsepr esent eg Ey g?ﬁte}?? gﬁ:g\e/\?ﬁ%%%e%é%gy r’%%#ﬁ%g %1§ iv%}%rn% ?’t’he{%act ive
ani no gr ouRYA38NY ndlebBRySH&Lin RAK HEN d 5 D) @GKBUGKTHEST @PlokyCLEPOSI ti ON
for sem conduct or encapsul ati on conprising such a m crocapsul e type curing
accel er at or(cHhmetGalsr arail shke droreNDPPON S TEHL €ORPY) pricdpengrdspny | ife
and thus is excellexlt particularly in storage stability. Even when the use
of an ordi narommeEndiagd lar cetailathore i from FEFRONMNSTERL cGORRS) 1 hend eSype
conposition to show a viscosity increase of 10 tinmes or less, nozmally 1 to
3 tines, tAPTUEYY (ReEreFetdflnsavitahiedégons Tohis HFrsedhur Fagp-) -
accelerator, ~ R.- N.r. (1) 20 wherein R and : i ch be the
sane o{‘ 81di %@e%{(_%& F’@ﬁﬁsé‘)rﬁssma “n?dF8§§ﬁ53f‘gﬁ?§%Ya“%b%6mﬂ‘fub$ gani ¢
group. The i a t to : CQre i in

t he foregoi‘:(riliglé[ﬂi r:ﬁq%rlogggéﬁFg y)p'e gl%? ieﬁ%]ﬁacce %gt r ?%ﬂr}lg’ts g%éf:?%%%%?y
limted sopharas fdliakitg RGN FAnlllE N@)r .eaelhbenype={30MNeBsky NY
accel erators can be used , Those Wiich stay liquid at roomtenperature are
sui tabl e frremitthels rérFesehtedABR 2he3 foldrdpognthefhinal kfbrhbly 4) .

m croencapsul ati on or the characteristics of the resulting nocrocapsul es.
The term "l xqu.id at roomtenperature” as used hereir~ is nmeant to indicate
t hat thg curing accelerator stays liquid at roomtenperature 5 (25C) itself
or thelRuri ng accel erator stays solid at _roomtenperature but can be

| i quefied by dissol vigg. @t fllsRESWE— Mang icptey@ry organic .vent
Exanpl es of the curi n@gﬁ@c% ’e?a nc?é?ﬁq«%d i ncl ude a?nQZe- based
curing accel erator, inpdaxol e-based 10 curing accel erator, phosphorus-based
curing accel erator, and phosphorus-boron-based curing accel erator. Specific
exanpl es of these curing accelerators include imdazole derivatives such as
2-met hyl zm daxol e, 2-ethylirnidazole, 2-ethyl-4nethylim dazol e,
2-isopropylimdazol e, 2-dodecyli m dazol e,

20
HaC G
cm-cu—cm-o@Cﬂe'@ﬂ'%‘mm (3)
N/ ' N
0 B:C w0



15 2-undecyl i m dazol e, 2- hept adecyl i m dazol e, 2- phenyl i m dazol e,

1- benzyl - 2- net hyl i mi dazvl e, 1-benzyl - 2- phenyl i ni dazol e, and 24 APR 2003
1- cyanoet hyl - 2- net hyl i m dazol e, al kyl -substituted guani di nes such as

et hyl guani di ne, trunethyl guan~. di ne, phenyl guani ne and di phenyl guani di ne,
3-substituted phenyl -1, 1-di met hyl ureas 20 such as

3-(3,9-di chl orophenyl)-1, 1-dznet hyl urea, 3-phenyl 1, 1-di nmet hyl urea and
3-(4-chl orophenyl)-1,1-d~. methyl urea, 3-phenyl-1, 1-di nethylurea and 3--
(4--chl orophenyl) -1, 1di met hyl urea, a-~ni dazol ~. nes such as

2-met hyl i m dazol i ne, 2-pheny\i m dazoline, 2-undecylim dazoline and 2 25
hept adecyl i m dazol i ne, nongan _@HX@idines such as 2am nopyri di ne,

am nei m des such as :

N, N- di met hyl - N- (2hydroxy--3-allylo prggxtmanine-N'-Iactanide, organic
phosphor us- based conpounds such a y phosphine, - 14 2 ~ Qﬁﬁ 2003
propyl phosphi ne, butyl phosptd,peC yl phosphi ne, trinmethyl phosphi ne,
triethyd phosphine, tributyl phosphing, trioctyl phosphine,

tri phenyl phosphi ne, tricycl ohexyl pho<ghCaeCH, - :
tri phenyl phosphi ne/ tri phenyl borane 5 conhl/ex and tetraphenyl phosphoniu

t et raphenyl bor at e, di azabi cycl oal kenes su&h as 1, 8-di azabi cycl o[ 5, 4, 0]
undecene-7, and 1, 4-di azabi cycl o[ 2, 2, 2] octane. These curing accel erators
may be used singly or in conbination of two or nore thereof. Preferred
anong these curifgereceihs atfOreILiag] 0SF¥f Bakblee h&ROXYc oRpHLREs AP

organi c phosggoru -based conpounds, fromthe standpoig& of. ease in .,
I

product i onPHPRERY I FYRE SRFH ofeTHht A7 nFRETRFEREREp Y ddearfPHA%g. The
pol ymer, co LSLRg i,y conponent a polynmer having a structural unit
reprggg%te§2é5§?2ef?%?§é%?ég)generaI 15 formula (1) i , 0O R= N~ N .~ (s)
can be obtained by the polyaddition reaction of polyisocyanates with

pol yval ent amines or the reaction of polyisocyanates with water. As the

f oregoi ng pol yval ent isocyanatlgs there cdh be used any conpounds havi ng two
or nore isocyanate groups per nptecul e 20 Specific exanpl es of these

pol yval ent i socyanat &BsCHclHHaol dl:sit-Blas

m phenyl enedi i socyanatye, pphe yanat e/ 2, 4-t ol yl enedi i socyanat e,
2, 6t ol yl enedi i socyanat®, napht¥ial ene- 1, 4-8j i socyanat e, (5)

di phe #nethane-4,4'-diisocyanate, 3, 3" -di met hoxy-4,4" 25

biphegg di i socyanate, 3,3'-dinethyldi phenyl net hne-4, 4' diisocyanate,

xylyl ene-1, 4-di i socyanate, 9, 4'di phenyl propanedii socyanat e,

trimet hyl enedi i socyanat e, hexanet hyl enedi i socyanat e,

propyl ene- $hdrdihSRCY¥a Mt Ray belBhe sanet cAPR 2008t iadagel »glid ey anat e,
cycl ohexyl ene-1, 2-dii socyanat e and cycl ohexyl ene-1, 4-di i socyanate,

trii socyanat bgdsagknastpmpheng| eyl divweyanat e,

xyl yl ene-1, ~1-di i sot hi ocyanate and ethylidi nedii sothi ocyanat e,

t et r ai socyanat esExapphegsof the C, . alkyl group represented by R, to R

4, 4' - djret hyl di nyl met hane-2. 2,5 5" ~te i.socyanat adduct, of

hexamcéjjt yl éﬁe%$§ 2Tare ﬁne?ﬁt%]éérﬂurllaolt(j["?ald'ﬁ‘{&eofgta"ggg_‘:ham er
2,4-tolyle Ll YRRt ] e , @@Qac to i .spcyanat e
Wi th hexangt"f':?‘|hgf:h,(2&adducét'e %&o%&gdigﬁggg%ﬁnate Pﬁ%?i’ rr%at }‘£| %C%Jr dane,
adduct of AOpx¥byhepedid sosyaAahel Wicblip!, M-1Mitwl gteapparebuagdduston,
hexanet hyl enedi | socyanate ooith tr~unethyl ol propane, and isocyanate

prepol yner sestbhtgd grouperams tekitpbhatiyt godyval &ytta Rgoaanheetse cdames

t xi phenyl di met hyl enetrii socyanate, tetsaphenyltrinethylene tetraisocyanate,

15 pent apheryfiéfeaapthyl ene pent ai socyanate, |ysine isocyanate and
hexanet hyl ene diisocyanate. These conpounds nay be used singly or in

conbi fati on of tHB BRe AAEINALEFPRRPELFYRY HASHY T ™f SPREBI FRP P
pol yval ent __i sqcyanates from.the st gints of filmfotznin roperties in
20 micr oengﬁﬁgu%fi“tl f‘%‘ﬁrgf e :l?ﬁn alpgg? ST FESAP ELde S%e{pﬁ“r ai%nt

isocyanatergﬁggg%X@gﬁ ﬁfLe$éE¥L£féuEA&ﬁ€§%%§%qg%ggﬁgﬁat?6#y§g§¥§§% all

di i socyanate w th trinet hyl ol propane "a uct o yler ae

di i soeyanage W khatbl HELRYL QAP 8AC 2 BiLRENKR! Bypd IRyt di Fatdvilgne

trlisocyana?e al so can be

- 10 -



25 used as a preferred pol yval ent isocyanate. On the other hand, as gng
pol yval ent am nes to be reacted with the pol yval ent isocyanates ther Aﬂlmﬂ3
be used any conpounds having two or nore am no groups per nol ecul e .

Speci fic exanples - 16 2 4 APR 2003 of these corapounds enpl oyable

herein include diethylenetriamne, triethylenetetram ne, tetraethyl ene
pez~.tam ne, 1, 6-hexanethyl enedi am ne, 1, 8-oct anet hyl ene di am ne,

1, 12- dodecan®et hyl enedi am ne, o-phenyl enedi am ne, 5 m phenyl enedi am ne,

p- phenyl enctliHRYEvR: SFPpeseadednbye then K9l idwing i ganarnl formula (7)

p- xyl yl enedi,am ng, nt hanedi am ne, ]

bi s( 4- ani ~ﬁ'f]?)‘°=%@3rféﬁﬂgl By tP Shed®p husrrane atampRa bRt Zhemane amount:

1, 3-di am nocycl ohexane, andspi roacet al - based di am ne) These conpounds may be
used singly or in conbination of two or nore 10 thereof. The xeaction o the
pol yval ent xsocyanates with water causes hydrol yzation of the polyval ent

i socyanates resulting in the production of an amne that is then reacted

wi th unpeacted isocyanate gxo*g (so-call sel f - pol yaddi t xon reaction) to
7.5 produce a polyner conpri si itconmponerit a polynmer having a

structural unit represgent@eyb fQr o ar (1) . As the pol yner
constituting the shelﬁ%p gﬁﬁﬁ rgn§¥n§£;§% may be used a

pol yur et hane- - pol yur ea fhavi ng aCurethane gnd i nygommon with eagk)ot her
produced fromthe 20 pol yval ent isocyanate "and a pol yval ent al cohol in
conbi nati on. As the foregoing pol yval ent al cohol there can be used any of
al i phatic al cohol, aromatic al cohol and alicyclic al cohol. Exanples of the
pol yval ent al cohol enpl oyabl e herein include 25 catechol, resorcinol,

1, 2-di fydr oxy- 4- net hyl benzene, 1, 3di hydr oxy- 5-net hyl benzene,

3, g- di hydr oxy- 1- net hyl benzene, 3, 5-di hydrory-7.-nethyl benzene, ~

2(4-di hydzoxyet hyl benzene,

, 7-napht hal enedi ol , - 17 z ~
APR zo03 2, 3- aapht halggpeth-0,-06 op-CHp-QH-CiRki phenol , bi sphenol A,
b.~i,.s-(2-hydroxyphehy)) net han y edsol ,\gt hyl ene gl ycol,

1, 3-propyl ene glycol, 0,4-butylene glycol, 1,5peatanediol, 1, 6--®xanedi ol
1, 7- hept anedi ol , 1,8-octanediol, 5 1,1,1-trinethylol propane, hexanetriol,
pentaerythrstol, glycerin, and sorbitol . These conpounds may be used
singly;®r in conbination of two or nore thereof. The foregoing m crocapsule
type curing accel erator can be prepared through, e.g., the follow ng three

steps. J.0 [1st sheplcllgoinhl RHASC A A] O a8 4,620 ,S0MRANCNL 1S o

di ssolved or finely dispersed in a polyval ent 1socyanate as raw xaat eri al
of yoall (phelfkrabdyfiosmaan epbbypbgseva s eguerbhy14dhe ohb Phasenidus
formed is dispersed in the aqueous nedi um (aqueous 15 phase) confaining a
di sper si on2s#abFeEriRd Peinhef dremof08L] tdri)0 1@ qir epreting WINHDIdE
phase/aquegus ph§S$) emul sj on. Subsequently, ~.rl the O Wenul sion was

di ssol ved 5588 §Vateh? inf e &5 and¥e PRaEPAKY potryierlent ich fabnt he

| t1851 pe M | yval ent i te in the ojl phase to 20
i L1 e e ani 219 o FEARE B EoEianaaR T e BROmCRO ok SF P heat ed

so that thg Rel¥yaLepbihEOSY 2FALE 8¢ NE, OjdgRNase reacts with water at the
interface with the aqueous phase to produce an am ne that subsec~uer~tly

initiate self poryadskid %qua%asgwauzﬁgrggaﬂﬁuk@&nﬁa{m{é $)Ng.as a.
25 shell portion (wall nenbrane) a pol yurea-based pol yner, preferabfy a
pol yur ea Hewiumechisteudiinaatiami thegtie senpedehy A e geoepakifrecauhy (1)
are prepared to gbtain a m crocapsul e di spersion.

limited so far as it acts as a curing agent for the epoxy resin

25 (component A). Various acid anhydrides can be used. An acid
anhydride may be used in combination with any of wvarious
phenolic resins, amines, phthalic acids, and the like so far

as the use of such an cptional curing ingredient does not defeat

- 11 ~



- 18 2 4 APR 2003 On the other hand, when a solid curing accelerator is
di ssolved in an organic solvent to forma core conponent, an S/ O W {$o\PRA00)
phase/ oi | phase/ agueous phase) emulsion is obtained. In this type of an
enmul sion, the curing accelerator 5 is lipophilic. A hydrophilic curing
accel erator can be difficultly forned into this type of an enulsion. In
this case, however, the solubility of the curing accel erator can be
properly adjusted to forman O O (oil phase/oil phase) emul sion ox S/ QO ~
(sol i d phatks ofesphadepbiiecphafekheminyieotinhi.chExhanles afiddhgoesid
interfacial polynerization. The organic solvent for dissolving the curing
accel er at ornkyR¥iderhasedt wding cakoenti ni {eemBenent aPlit PFEER| quid
at roomtenperature . In practice, however, one i.ch d%gs nOSn:gi isol ve t he
shel | por tPeRrRYEFPPRERRILTe) t RBP¥FRIAGeds t O AR 8B i i ¢
exanpl es of_.the organic sqlvent l.ayabl erein i.ngl ude organi ¢ .sol vents
such as et?‘l’f}?y‘gﬁlé%%t },e%ﬂq}ﬁ/ °§thﬁ-‘)rﬂ)a Jﬁ‘étt 8ﬁ§¥gﬁéeﬁ)r‘%ﬁ‘&n% "‘ff§/|aé‘né'%€%f58ri de,

xyl em ol ~E30h LAty n, [ : ane and
o ol Ky haph BT e A e R R e K R e

at the 1stesh@DyiérlNENcshiSHRAYESh GSf v as:s abxe WHaGlddFy agent. Tn this
procedure, the addition of the blocking agent can be effected after the

renoval of the dilspemsiidn stiapdtider tox bar eaetdeda® Then cempsmant he
aqueous phase by centrifugal separation or the |like to advantage. [3rd
st ep] preferably has an equivalent of from 100 to 200, and is more
preferably one which has an equivalent of from 150 to 180 and
10 4is licquid at ordinary temperature.
The epoxy resin (component A) and the acid anhydride-
based curing agent (component B) are mixed together in such a
propoxrtion that the amount of the curing agent is preferably
from 0.6 to 1.4 equivalents, nore preferably from 0.7 to 1.1
15 egquivalent, to the epoxy resin.
A preferred combination of the epoxy resin (component A)
and the acid anhydride-based curing agent (component B)
comprises, for example, a bisphencl F type epoxy resin
[particularly trade name ¥YDF-8170 (producedby Tohto Kasei Co.,
20 Ltd.)]) and methylhexahydrophthalic anhydride [methylated HHPA
(e.g., Rikacid MH-700, produced by Shin Nihon Rika K.X.)] from
the standpoints of curability, heat resistance, and
flowability.
When incorporated together with the components A and B
25 in the resin composition for semiconductor encapsulation, the
foregoing latent curing accelerator {component C) acts to cause

the resin composition to show a viscosity increase of 10 times

or less after 72 hours of aging in a 50°C atmosphere (viscosity

- 12 -



The xni crocapsul e di spersion which has been subjected to 2 4 APR gﬁO?APR 2003
bl ocking of am no group with a bl ocking agent at the 2nd step can b

subj ected to centrifugal separation, filtration or the like to xenove
excessi ve bl ocking agent, and then dried to pxepare a pondexed m cxocapsul e
type curing accel erator. Exanples of the dispersion stabilizer to be added
to the aqueous nedi um (aqueous phase) at the |Ist step include water-soluble
hi gh nol ecul ar conpounds such as pol yvi nyl_ al cohol and hydroxynet hyl

cel | ul oseneAFPZaH RERD 4ot i v gearRIQ Ehthe 1aienki SUGing aEce48FRIRT agent ,
noniorlie surface active 10 :}%gent and cati gni c,surface active gggn%

Al ter nati vil | BRGAPSBRFPLE F¥ET SAHIOL SFFETGEP AR RITHRS R 6RAaEPRHH I oi dal
silica and viscous miney al y. he used. i 0 i si on
stabil i zer® T3 b ad ed‘%%‘c%?%fceorraen??%g%ggre}?ae%m%%g“?o&ﬁzﬂ% r o%egg.égg{lo 10~
by wei ght C#%@@agaoh il 98 ta Mo e RAL OUS. Jver &' BSCa -shENG BbREkLRY agent
to be used at the 2nd step I's not specifically limtéd so fax as it is a
conpougd r, +MA i 22fbA0 BE8PBneRkaARbSSyir Sty aOBRSUBEueED! Oyabl e
herei n include conmpounds which react with amno group to forma 20 coval ent
bond such asitepepresentednty thdcvldewionpgendralctsrmuily dli)deheeairr
conpound and i socyanate. F~.rther exanples of such a conpound include

aci di ¢ compfmundachive lrmizdegyoup PEEsghtist ton sheddttantion hs hdrabedr oup to
forma salt such as organi c ¢arboxylic acids ée. g acetic acid, formc
acid, 25 IZRRi cTeRIR, CXPPEILEPR afl¥suSERAFETEEFHOT or GRRPESBEPFLIMRC aci ds
such as p-tol uenesul fonic% acid,.2- nagg%gf'laenesul fonic acid ang

dodecyl berFenesti Fohi & ach d)a, %%8ﬁ8f: rrpount € r%lr:d'él c?§er grgﬁ?: as

bori cqgci W Ld i o NLEY 163 AL - S ' us acid

and h%/gr og'h oric aciédc?tg%gggg%%ﬁ%%Fgfgeﬁégyr%rﬁlrﬁhaci di %Qggﬁya%;ég(e . g
Si |l caxmaehie®aldelldHtEHREELEuALPXY G i HESLaEHBRABAYS tR( € Bveh REé&Ali C

conmpounds , which can be used to effectively block the am no group present

on and i nstlge ddre afaldn orbnrbrgnesniHarg izdederp torefior redmaiibngmbhate

aci dic conmpounds are formc acid and organic sulfonic acids. The foregoing

bl ocki ng RpsHtes shaiFedim campesdiiieretai FhoY et Wiseamitly ERergarRoCHxoup
t d_inside the wall . tical, W t
Dl okt ng. Ao ERerE LAF A s RATHATER b toP o e, SHHRAAF AP LRRPSF | a
(acidyg cqm rdeh @:E%Océllke éﬁz%]ﬂ.g %.ic%%lwaq:)grhas j ust been subjected
(0]

to mcrocapsulization (Interfacial p nmeri zation) so that the pH val ue of
the dispersion is adjusted fzombasicity to acidity, preferably a pH of 2
to S. Thereafter, the

Z—
— O
Z—

— (1)

{
O
I

20

wherein R, and R,, which may be the same or different, each
represents a hydrogen atom or a monovalent organic group.

The curing ac.:celerator to be encapsulated as a core

25 porticn in the foregoing microcapsule type curing accelerator

is not specifically limited so far as it acts to accelerxate

curing reaction. Known curing accelerators canbe used. Those

which stay ligquid at room temperature are suitable from the

_13..



15 di spersion may be subjected to centrifugal separation, filtration 3 Pt
like to renove excessive acidic conpound. In the process for the pI’O(Z cARRo403
of a m erocapsule type curing accel erator conpr~.s~r~g the foregoing 1st
to 3rd steps , the 2nd step may al so invol ve the passing of the

m crocapsul e 20 di spersion through an acidic can on exchange col um by

whi ch the unxeacted fxee am ne can be renoved or the remai ning am no group
can be neutralized. The average particle diameter of the mcrocapsule type
curing accstfidpgcint huwE obicakabd litynoinspettcfdexatdpsdlatiiiead. o2 5the
practice, however, it is preferably predetermned to a range of from 0. 05
to 500 ~.ichammrepisfiarabby fthemmesilitinR Hesrdeapsiles st dltpoteatnof
unlformty in dispers~.or~.. The shape of the m crocapsul e type curing
accel er at o?llq\slcbﬁéf%q%ltﬁmﬁ’ﬁﬁé?iérﬁ tas uged herfléﬂ PreapEaapdbease| i psoid

. I'n the case V\/nere t he m crocapsul es are n uni formln artlcle di anet ex,
a.g. B Trre Ehh EMRE%D F&& E{es*éﬂf'? b & ToCH Fﬁ?ﬁEFtPﬁﬁn

spheri val ue t ai ned by._si npl eragin e |l aonge i anet er and
rte %gkgc)dllts f:p ox € é{u ng aycce\ﬁ. q: ﬁ s Iog%et 8]‘

t he sh 15 et i net averag jé partl C *TRE amount

of the curi %%é%ﬂ% d% B% iﬁ!&ﬁ@%ygat@g alrsgmlrngc Qcaﬁg.#ggssxae

curing accelerator is preferably predetermhed to be from 10

wei ght , pa{ﬂlﬁulﬂﬂﬂiglqﬂ]&&bé@@&bMﬂwl ght based on the total am)unt of
m crocapsules . 10 In other words, when the amount of the curing

accel exator to Ex=ncass Watege faltindaareliiator Wwei bt enthpsoaliated
reaction time ~.s too long to give sufficient reactivity. On the contrary,
When the amindef ainehisrA a(,Q!é#-"é'rQat Geasdréteroapsmidesalexbaged 95~ by
wei ght, the thlckness of the x rooal |, 15 penbrane is tvo small to

provi d@ t HPERS FRShHR (& ;p é@ﬁPF'WFﬁds‘EH‘F:I"t? ARSI PPy and

nmechani cal str ngt h Thertlo I C of the shell port Q0 (wal I .
menbr ane) Eo ?%e‘%f)artl e dEne cur ?gtaheceﬁl (J::r%%(?apsu %e?y%'e %8:“ EgL

accel er at of¢ icpeREChLALAY &e&ggggggg; 381 1L0ed oA 1Y gefi T4 0V es bR
particularly from5 to 25~. In other words, Wen the foregoing ratio falls

bel ow 3~, dde resudtmiglimidnosipsul es z:-@ﬁlqtl:ham\lleded wet-BthysufEi ci ent
mechani cal strength agai nst the shear devel oped at the kneadi ng step duxing
t he producethybinidrrale esknisonpopyiivhdagple he ocivdegyyindHesole,

15 2-undecylimidazole, 2-heptadecylimidazole, 2-phenylimidazole,
l-benzyl-2-methylimidazole, l-benzyl-2-phenylimidazcle, and
l-cyancethyl-2-methylimidazole, alkyl~substituted guanidines
such as ethylguanidine, trimethylguanidine, phenylguanine and
diphenylguanidine, 3-substituted phenyl-1,l-dimethylureas

20 such as 3-(3,4-dichlorophenyl)-1,l1-dimethylurea, 3~phenyl-
1,1l-dimethylurea and 3-(4-chlorophenyl)-1,l-dimethylurea,
3-phenyl-1l,l-dimethylurea and 3~ (4~chlorephenyl)-1,1-

dimethylurea, imidazolines such as 2-methylimidazoline, 2-

phenylimidazoline, 2-undecylimidazoline and 2-
25 heptadecylimidazoline, monoaminopyridines such as 2-
aminopyridine, amineimides such as N,N-dimethyl-N-(2-
hydroxy-3-allyloxypropyl) amine-N’~-lactamide, oxrganic

phosphorus-based compounds such as ethylphosphine,

- 14 -



25 the foregoing ratio exceeds 25~, there is a tendency that the cur,) ng
.accel erator encapsulated is insufficiently rel eased. The anount of tlrke APR 2003
| atent Curing accel erator (conponent C) to be incorporated is preferably
fromO .1 to 90 parts by weight -- 2 2 2 4 APR 2003 (hereinafter

abbr evi at @fFopyIpimapdrine, noxe pPRENVEPASISPHENEM 5 t o Zheparlphospdineg0 parts
of the aC.id anhydxzde-based curing_agent (conponent 8). This is because
when the &¥dMetroflRNeERE Mt &k Yg@msaha{n@n i FedydvirhesPhiggal | er
than O .1 part, 5 the conposition has too low a curing rate, leading to
reduced sttfdRGHIPHRFRIEGfirse amounts t hexeof excéédﬁ%&nlépbﬁr*??‘@sult in

too high a may_ i.npai x .flowabi.lit unt of the

Curi r at nd this y. .The a

| at ent Curﬁ%&l’g@%&e@& o nert &P 1HEASK, rtéﬁlgg'%né’ PEFBFabI y
predeterm ned.tq a range 10 ,of firom.0.1 t Q.part i_gh her ei naft er
abbxevigat SRS S ar tas?‘? ,]t|oeatr1:t‘-’le§°.hcet?lyallpfl“‘f/3 sip?’cc)’%l@%to %ﬁ%&?’?’?"ﬁ?&&aﬁo parts
of the ab i ri_de- base rin gent, (xC _ rkn ot her
wor ds, V\h%\r{{%tz%%larﬁ}%q&eq}%he Iatgggﬁt cgarléng éd((?ef&g%%{;%gtcy?lgégi’ﬁégﬁlporat ed
falls bel quddckRart s antdh@,quaaagaﬁ&gcié [27259) bt Snd NalrHdIR L&SYhE NO
strength is liable to be owered. On The contrary, when the anmount oOf the
latent cukickelaeeRlctishney BOubedi siaRfipbatiadcexbendsisdl dALws, o Mereuri ng
xate is so high that the fluidity is liable to be inpaired. In the
i nventi onthesedfe | atterifertredigancsg| etedser torbheg?2ladiselitemstaocpanent C
there may be used a commercially avail able m crocapsul e type cuxing
accel B9 at dmigagidesbasred ureompeands erandr - esgeniai npheisphocassbreedso far
as the desired object cannot be inpaired. Exanples of these coianexcially
avai | abl eWPb‘E‘é%’sﬁF@“‘t vhe tRARIRPIRt QfePaBEr iN PRI HEEcYYERy
(conpri si ng as vvaltl menbr.ane .net hyl net hacrlg ate; gr Ce)gliced by N PPON KAYAKU
CO. , LTDECFIergie NGt E BibICESBP RaFRi 2B p&3B "9 td. (HX-- 3748,
3741, 3742, HX- 9 =Y ing. ac s_0 an
m er ocapsul e - 3%%2% TAPR 2 OBJ'StJSI?1 e%ﬁ% nrgg%l?cgﬁg%?%?£rrayibgg%ﬁ%gd such
as those having a &edusedraat vt repaeisionitky syo&@swﬂéae%gdbaﬁggsland
Fuj i eure FXR- X030 and FXE- 1000 produced by Fuji Chem cal Industry Corp. or
if they aferowdianally curing accel erators and added in a small 5 anpbunt to
give a reduced catal yst activity. The inorganic filler (conponent D) to be
used as the conponents '?‘ bo f,is not specifically limted. Various
inorganic fillers may bhe used. Exanples of these inorganic fillers include
silica, clay, gypsum- walCi-uN) carbonate, barium 10 sgifate, alumna,
beryllium oxide, silicon carbide, silicon nitride, and aerogil. These
conpounds dEy BOgHtfihead) B eid igallydaBHIHAC ha@ dh! iggul at e material such
as ni ckel,

polyisocyanates with polyvalent amines or the reaction of

polyisocyanates with water.
As the foregoing polyvalent isocyanates there can be used
any compounds having two or more isocyanate groups per molecule.
20 Specific examples of these polyvalent isocyanates include
diisocyanates such as m-phenylenediisocyanate, P-
phenylenediisocyanate, 2,4-tolylenediisocyanate, 2,6-
tolylenediisocyanate, naphthalene-1,4-diisocyanate,
diphenylmethane-4,4’-diisocyanate, 3,3’ ~-dimethoxy-4,4’' -
25 Dbiphenyldiisocyanate, 3,3’ -dimethyldiphenylmethne-4,4"' -
diisocyanate, xylylene-1,4~-diisocyanate, 4,4' -
diphenylpropanediisocyanate, trimethylenediisocyanate,

hexamethylenediisocyanate, prropylene-1,2-diisocyanate,
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gold, copper) silver, tire) lead and Bi incorporated therein. Pz~eferred
anong t hese conpounds is spherical silica powder, 15 particularly sphepf ¢gsb
fused silica powler. The average particle diameter of the inorganic filler
is preferably fromO0.07. to 60 ~tm nore preferably from0.1 to Z5 ~. ~m
The term "spherical” as used herein is nmeant to indicate that the
sphericity ~.s 0. 85 or nore on the average as nmeasured by a Type 20

FPI A- - 100 flow1type particle |na e anal roduced by SYSMEX zNC . ) .
The cont ertubylehe=1ndrdihPecy? %? (co %%Ei\ Y ene T E ARy R 50 to

92~ b b f 60 t d t he whol
reS|nycgﬁ%%%$tcgﬁ&$8§&§ %ég yéné%g%SFYgﬁ%gﬁgu&éﬁﬁgﬁgyfhﬁgggg38% aﬁ?g mhgne
th t | 5054

compos 1§ o BrehPEshORl 88 Ll L AMELIOH AP et vani

expansi on and t ﬂmi&&@ﬂ&&ﬁé té‘ndtQQQQ‘i§%cyagﬂtes Zs e f\PR 2003
when the conten ereof exceeds 92%s by melght the conposition tends to

have rqﬁucgﬂqfLamabthyldiﬁndnﬁrmmthwwéuzﬂﬂ'pbﬁ&%ﬁﬁgxxamdddmanyté
applicability. Further, the resin conposition for sem conductor 5
encapsul atadduoct ¢ficrexamrithylensil iconyansteowhth helthieveod nestdiertat ed
therein besides the conponents Ato D if necessary. Exanples of the other

addi ti ves @ﬁpRoﬂaﬁpéﬂ%94544%5ﬁ€ﬁaﬂétﬁ|ﬂ@*ﬂbt%?ﬂ%h?atﬁﬁhP al eddvrs afch as
et hyl al coho] al cohol col s_such as Iene | yco
polzethyleﬁ% ¥ eﬁ?@% Xc& ﬁaﬁ?ycewé%egl evEEFRGe 55%%? yant$ PR %gy ofgent ,
flux, pi u a bas upl i
hoont . et eefdfie s BoclaE ki B, ST Ao RN, DO SBALER P el

Y- mer qapt %ppygnéawgségéxétéan@ltﬂ %yﬂ\g@wﬂm d¥RL hylaghiRithoxygsi | ane,
~i - (3,4 15 ‘epoxycycl ohexyl)ethyl tri nmet hoxysilane,” y- nethacryloxypropyl

t ri net hoxyseékanethghenadi Hsogy Mmpee ONbdith Ngtaihatkyldhpsepaid ane amaipl i ng
agents may be used singly or in conbination of two ox nore thexeof.
isocyanate prepolymexs such as trimer of aliphatic polyvalent
isocyanate such as triphenyldimethylenetriisocyanate,
tetraphenyltrimethylene tetraisocyanate,
15 pentaphenyltetramethylene pentaisocyanate, lysine isocyanate
and hexamethylene diiscocyanate. These compounds may be used
singly or in combination of two or morxe thereof.
Preferred among the foregoing pelyvalent isocyanates
from the standpoints of film-forming ©properties in
20 microencapsulation and mechanical strength is at least one
trivalent isocyanate prepolymer selected from (X) an adduct of
tolylene diisocyanate with trimethylolpropane and (Y) an adduct
of xylylene diisocyanate with trimethylolpropane.
Furthermore, triphenyldimethylene triisocyanaée also can be
25 used as a preferred polyvalent isocyanate.
On the other hand, as the polyvalent amines to be reacted

with the polyvalent isocyanates there can be used any compounds

having two or more amino groups per molecule. Specificexamples
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Exanpl es of the fire retardant enpl oyabl e herein include 20 novolakziyﬂﬁ 2003
brom nat ed epoxy resin, and brom nated bi sphenol A type epoxy resin,
nmetal | i ¢ conpounds such as antinony trioxide, antinony pentaoxide,
magnesi um hydr oxi de and al um num hydr oxi de, and phosphor us-based conpounds
such as red phosphorus and estex phosphate. These fire retardants may be 25
used singly ox in conbination of two or nore thereof. Al so usable besides
those fire retardants is a polyhedral netal. hydroxide represented by the
fol | owi ng ogener alhds@ nul adupoundEhi s eRpaloyapdeoxi dhefasna polinbrdéal
crystal form and - 25 2 4 APR 2003 differs fromconventional netal

hydr oxi deslileshhiyigerae trebeagores| pWaﬁythwiematetcauinn,havkagraetthEpeaty
crystal form |ike flaky ones. Specifically, the polyhedral ystal formis
obt ai ned Pesrhamimstal hjdfokesenathyiepedirsiner yst dl Bgpeheneshyaerenot
only in the length and mndth directions hut .in the thickpess direction
(c-axis mq%iﬁHQﬂn lodf-d qﬂ%ﬁqﬁdgﬁeﬁPéPynEPysPaPhFﬁwﬁFneﬂyaEéﬂirng t he

crystals to ow1|n t he t.hi ckness d|r cti c-axis di t|o
parti cul atme ‘%ﬁ“&?ﬂ‘ Sr PTPE ¥ ré% et oﬁaf‘ygx eﬂgar y spherl cal .
10 For exaf t ydrqu%§%$?§n§dfﬁﬂ$§éﬂ fo&@kﬂﬂhﬁ@dk%mﬁﬁ?rly

dodecahedral y oct hedr al tetrahedral , etc off ) 2

~8) 15 hpd giaﬁlﬁa&@-medwylseﬁtloh@&%u)&@%haabal 3epheebaehiedmihem My,

Ca, 5n, and Ti; Qis at |least one netal atom selected from M, Fe, Co Ni
Cu, and Z11;, dl andrso @rqiediduane namd epiebaketal 6bbieti@iinine? 0THeset al
hydroxide havi ng such a polyhedral crystal formcan be obtained, for

exanpl e, Bemmundsa may berheed Tnaliy icondni Acmbhrahion Airtyd @& PPBEuUCt i on
process so as to grow crystals not only in the Iength and width directions
but i A0t hdMgHIKess direction (c-axis dlrectlon) Thus, a netal hydrOX|de
havi ng 25 the degired yhedral f.ar a nearl dodecahedra
nearly oct ahedra (ﬁeﬁ?lear ny tf:ttr éah%’d’r or?l lgg%yﬁnatﬁfal nela v %ual |y

the netal . df&i%ﬂ?o&tUEetﬂé ﬁE&%\é&éﬁ%'ﬁ?ﬂ%?lﬁ%ﬁé& EE¥§§€Ln£0r”5 -
2f 2 4 APR 200 Typircal exanpl es of t’he netal oxi de having a

poJ. yhedr aln exggriddcyien af landanidl thatids €k¥n réabt&dwm«xﬁeeacﬁkdand
Myl _xZnx (OH) 2 [ O . 01<x<O0 . 5] . Exanples of comrercial products of

t hese net alsdwhroxialapcours e -ealider] sefifopedyddby tXanchea8tChuin tal

I ndustries Co,, Ztd. The netal hydroxi de having a pol yhedral crystal form
has ahSas ﬁé?ﬂd‘?%ﬂ i D PPLYRSF cFARIAFHNEN AS t B B2ipr EPBPABEYLS RORPIYEBT7 |
nore pref

hl Th h
atioof VAT e THE LY SSRFE P e nErameneral fomd T ) | ¢

As the polymer constituting the shell portion (wall
membrane) there may be used a polyurethane-polyurea having a
urethane bond in common with each other produced from the

20 polyvalent isocyanate and a polyvalent alcohel in
combination.

As the foregoing polyvalent alcohol there can be used any
of aliphatic alcohol, aromatic alcohol and alicyclic alcochol.
Examples of the polyvalent aleochol employable herein include

25 catechol, resoxrcinol, 1,2-dihydroxy-4-methylbenzene, 1,3-
dihydroxy-5-methylbenzene, 3,4-dihydroxy-l-methylbenzene,
3,5—dihydroxy-1-methylbenzene,I 2 ,4-dihydroxyethylbenzene,

1,3-naphthalenediol, 1,5-napthalenediol, 2,7-naphthalenediol,
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10 hydroxide to that of the mnor axis thereof . \Wen the aspect ratio

t hereof exceeds 8, the epoxy xesin composition containing this netalk APR 2003
hydroxi de i9 reduced in the effect of having a | ow viscosity upon nelting.
Exanpl es of the wax enpl oyabl e herein include a higher 15 fatty acid, a

hi gher fatty acid ester,a higher fatty acid calcium and an am de-based
conpound. These Waxes nay be used singly or in conbination of two or nore
thereof . The resin conposition for sem conduct ox encapsul ati on of the

i nventi on 2p§-saphthadenedidl cone ' giHiphsinidlooperf obbphenod, dyimpderiad r ubber
or reactive d~. Xuent incorporated_thexein besides the above-described other

addi ti ves Bo r&dgcd 1 hydrexyPbrrylireEdane) he dyileneoisdsi t iH¥smne

sem conduct or epcapsul ati on of the_inventign C rise,an jon trap agent
such as hyﬂ?ﬁ?ﬁ?citi'%ﬁﬁFTﬁ¥&ﬁﬁﬁ1Iﬁ%@ ide ﬁé?gﬁﬁgggg?po%ﬁyiﬁiQS:%"éncing

the reliabLlity,in,bhe numdlly Leshstanng Laliabiddy vy testey Dl &8l n
conpos~.ti%n 0z~ sent ¢dnductor encapsul at'i gn" o € invention can be

prepared, g g, %-t?iﬁ@@h}?biﬁ% &8I Nelxanefdiol . aflée@g’%e;ﬁp%ﬁ%lsom

detail, the egol ng conmponents A to D and optio Ves are
m xed, andgifearkngasied serderollcat Thgsé rboaaﬂe%@ﬁgeﬁa%w uRSdUE Th Y BY S
agitator so that it is nelt--m xed. Subsequently, the mxture is cooled to
room t enpeiat gonbiapplon. of B2BE) ot angredtiheréd®. desired resin conposition
fox sem conductor encapsulation, In order to adjust the fluidity of the
resin conpositi oBheoforxegtitandicinncansodss Hyre onring argaléxaber &t my
be added. Exanples of the organi c sol vent enpl oyabl e herein include

tol uene, x§PeRESPAEEAYFREPHFR  KBtBne RS owindtHieee sHPRF acet one
alcohqk) TZEQ% oggﬁiic solvents may be used singly or in conbination of two

S . . . . .
or nore thereof: resin conposition for sem conductor encapsul ation thus

obt ai ned nust bepgal it Alg 26celleARNE 23sVh AN LEnRSnBRASYE &k MoPreg C Of
700 Pa ~ s or highex and hust have a viscosity 1. as neasured at 8 0 C

of 50 0 Paor fuirfdly @WepersEA[EECH @dlyvialeindy fbbyyatie BeS Banigisdidlon i s
solid at 25C or has a viscosity as neasuxed at 25 C of 7 00 Pa - s or

hi gher, andfhwsld ¥&ked3) t o ameasurdd ha8eC ofuBfOqientlys tlownweril | n

ot her words, when the viscosity of the resin conposition for sem conductor
20 encapsuPBEFBNERAF | LoPebWsS780sParseqdtingde papepEs PRty r qypons

15 phase) containing a dispersion stabilizer in the form of oil
drop to prepare an O/W (oil phase/aqueocus phase) emulsion.
Subsequently, in the O/W emulsion was dissolved a polyvalent
amine to cause interfacial polymerization of the polyvalent
amine with the polyvalent isocyanate in the o0il phase to

20 initiate polyaddition reaction. Altexnatively, the O/W
emulsion is heated so that the polyvalent isocyanate in the oil
phase reacts with water at the interface with the aqueous phase
to produce an amine that subsequently initiate self-
polyaddition reaction. Thus, microcapsules comprising as a

25 shell poxtion (wall membrane) a polyurea-based polymer,
preferably a polyurea having a structural unit represented by
the general formula (1) are prepared to obtain a microcapsule

dispersion.
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conposition exhibits deteriorated storage stability, when the vi scos”tg R’fuua
the resin conposition for sem conductor encapsul ati on exceed 500 Pa-s E
BOC, the resulting resin conposition exhibits deteriorated dischargeability
and 25 coatability, and thus, in both cases the resulting resin conposition
cannot satisfy the desired initial requirements. The viscosity of the resin
conposition for sem conductor encapsul ation at 25C and 80C can be neasured
by an E type - 28 2 ~ APR Z003 visconeter as follows. [Viscosity at 25(C]
For the neasuren@nttbe gthenshayd, awhgmea RESDY Gurigreetagced@enatiosi 4§ a cone
rotor having a size of 3 and R7.7 produced 5 by Toki Sangyo Co. , Ltd. was
used. The SAEZPLECPARD ARIITIATSF Aolyeddndor §PEP 2 0TR¥FG SPRIPVBTL .1 3pm f or

1 mnute at ,25C, and, then,allgwed to stand at 0.1 m for 10 m nutes at 25C
bef or e rrea§(1?2ﬂen€s.gj[’\ﬁ?s€8§rsf °é(tj“ 8‘8]@75 PRI he PRESSYr eFBRESTT™ vit€cosity,
a Type RE84R, vi met r:qQd oki %g_lﬂigyo . Jor the
sarr%loe hav?%{‘éaég‘\%lgéco%K tt{i} J'%f %‘gs&%’ ;zli;n&% a ! g:’g%ac%g%:gg ra%lléh%\%or#; a

size ofs 3 xsRipéshused. Far dfer SRl haubiigd ad&QsidtsOf cdR0pRas or
nore, a cone rotor having a size of 3 x R7.7 15 was used. The sanple was

pr et r eat eddaffacahBRyrirried Dhes hipeegbobfland aalénen]l MduhesalasRQC, and
then allowed to stand at 0.5 rpmfor 10 m nutes at 80C before neasurenent.
The produchewavet, a.theenscriiicity dévitbe fownmndeaceslaraboposahi de f or

sem conduct or encapsul ati on of the invention 20 is acconplished by various

known net hpaspeziy afinrhatteyfdmm pndQ (c&bmbagedsidppbaas) epulision etc.
(1o a t empeRa(RAS RO aTA RD PG adoel BREr ) S SO BB TE0C (o
00,0 BB ERe B eOBelLdy LSssEL SR (e 8 semconducton
an encapsul ati Ngrh8Yryaind¥edotvelt'or dissolving the curing accelerator
therein is not specifically limited so far as it stays liquid
at room temperature. 1In practice, however, one which does not
dissolve the shell portion (wall membrane) thexein needs to be
15 selected. Specific examples of the organic sclvent employable
herein include organic solvents such as ethyl acetate, metﬂyl
ethyl ketone, acetone, methylene chloride, xylené, toluene and
tetrahydrofuxan, and oils such as phenylxylylethane and
dialkylnaphthalene.
20 [2rd step]
In the microcapsule dispersion obtained at the 1lst step
is then dissolved or dispersed a blocking agent. In this
procedure, the addition of the blocking agent can be effected
after the removal of the dispersion stabilizer or unreacted
25 amine from the aqueocus phase by centrifugal separation or the
like to advantage.

[3rd step]

The microcapsule dispersion which has been subjected to
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a sem conductor device can be produced. Alternatively, a solid or
semi-solid resin conposition for seniconductor _ 29 2 4 APR 200374 APR 2003
encapsul ation nay be directly adhered or applied to the sem conductor

el ement, etc. , and then heated and cured to form an encapsul ati ng xesin

| ayex. Thus, a sem conductor device can be pxoduced. The nounting nmay be
effected in vacuo. 5 Anong the foregoing processes for the production of a
sem conduct or device, flip chi % nmount i ngvai .1 be further descri

d
her ei naf t PLRFERDT -2F PG SESTRI Y thi 7| TR RS 2 bhe &R %rtgfs bunp
| at i i ntipng. | ati .10 ide.fill
encapoul at PO BHAEeRgteR §Pr ProbEHFRarT TRAPd T nE L BRPESRO P
el ement s pif.ﬁéd‘ége%ﬁﬂa@@eWcEQs@vB' Bﬁ%hﬁc&égg g%?x@ne%tn'tdhn%%e%&ri%‘ae Hoztions

i nt er posed erebetween i s prepared. e et wéen e Wwmring circuit

board and 1'5.‘?8%3 QEdH%%d&miérd@%ﬁi%i@V@yﬂé é?ﬁhf@é’éél@a)&o@%at ed (to a
t enperature of fromabout 40C to 13 C, preferably Trom60 Cto 100 O

is thergfilled Ekdmphes redS itheCdimgost $iem sftabiddFiet0bs Isd @HdeACEP Hheat | ON
whi ch has been heated (to a tenperature of from about 40C to 90C,
pr ef er abl yagmemabogdiB@C tea86Chsarphasgleched tye ndats steR( imcdimieenser.
The xesin conposition thus injected is then heated and cured to forman
encapsul at ¥a§eresphubigehighn Belecwdaneconpoyamisc ot 88 ®oAivvdnydn be
produced by_fljp,chi unt i ng, t ernatively, solid oz' sem-solid resin
corrpositio%lFBJf‘g§é°_rﬁ°EB¥ Bmgfélﬂégﬁﬁ '°&?'mﬂfgﬁ%%?cﬁf‘éﬁia&?§li’f been
25 heated DRy, be Q{:ﬁ%@.ﬁi‘c\/ SQEELES" ?ﬁi& ¢ n%e”hggﬁgﬂ%oé Sheenl §:Ql, to the
ity t - 2and ate 15

e
en h d and cured

area in the vicini ereo _ or m an
encapsyy at hg@ntesidy | ayelohict Ra-garRebaiyean t Qgeﬁem copAUCh Al s§JARENt s and
the wiring Circuit board. - 30 2 4 APR 2003 The production of a

sem conduchparbphsife indrgemiapsed bdiddl phidieasca TR Yswsh efd echiadidgalvacuo.
As the apparatus for the production of such a sem conductor device is vacuo
t here may btlisedand MimcWBCHnGazilemayrbeutset by Thiesamhiing &hgiuywkeri ng
Co., Ztd. The foregoi ng _production of a_sem conductor_device in vacuo may
be acconpl FERBREZHYOR| FFRiEeR torke AR im PRETREVRLY REse e Bipecses

filling of ,the gap he e e W Li circuit hoard,and t sem conduct or
ol enents 1 o R PEtn o R d oty Nt S b i 1 B < Pt v on
encapsy at'bggs,\yji ch has beers irl~ected by neans of a di spenser and
subsequent  filling the gap with the resin conposition at atnospheric
pressure. [ PressThelnplofkansUbgéhontprbeeaskdThe RBSI RneoRepl tiisORkor

sem conduct or encapsul ati on 15 whi ch has been heated (to a tenperature of
from about spécifi¢cal VPG impgitaidsabifpxf 29mM 606 hoc8Btpund mppitiiack eritth t he
wiring circuit board by neans of a dispenser so that the sem conductor

el ement s afBipBt FEUUP ThePrelEs i sOChH F TRt i imyskdss hegiedg a flip
chi p bonder Oi[méhe like i%ef ected to carr¥ 20 _qut the electrical

connect i on*BETHRE N PRBCRBAP  SRFE T2 TonBhtl ARA"PhEIWH ntP cE°FRuPt board
and t fo i a | :Ezfp%i | a i . ZNn this
manne:},% a é%%%ﬂ%%%ﬁl sgg:{?/li gi%ﬁ%ﬁg% p oal&gédxggeﬁﬁ%h%%% noédnfgf%r%g .

Al ternati vghNydai 88| iefk tofr §6HHo SOl isthd £5b8yLOIPOS| P RANRS: EREmSEE eenduct or
encapsul ati on whi ch has not previously been heated may be directly applied
to the semsgohduct compbendnt $nolude r iamidiia cabmpbuadd, wioldlowandeygpr ess

bunp connection process. rn this manner, the connection between the - 31
neutralization reaction with amino group to form a salt such

as organic carboxylic acids (e.g., acetic acid, formic acid,
25 lactic acid, oxalic acid and succinic acid, organic sulfonic
acids such as p-toluenesulfonic acid, 2-naphthalenesulfonic
acid and dodecylbenzenesulfonic acid), phenol compounds,

inorganic acids such asboricacid, phosphoric acid, nitric acid,

- 20 -



2 ~ aPR zo03 sem conductor elenents and the wiring circuit board and the
formation of an encapsulating resin |layer can be effected at the saanMFW%ma
The production of a sem conductor device by press bunp 5 encapsul ati on
process may be effected in vacuo. Instead of potting by neans of a

di spenser, printing may be effected to apply the resin conmposition if

possi b7.e, followed by press bunp connection process by flip chip bonder or
the Iike which effects the electrical connection between the 10

sem conduchbtretersritcsanddhydmoahyamir eridyi andcald dangtehmalohemtingn of an
encapsul ating resin layer at the same time . In the application by
printing, aheapidhei agriznesfaecye, neyliea enreredilheatBreiorrere amesR or
squeegee may be partly heated (to a tenperature of fraom about 40C to 100C).
15 (Printi ﬁ%eéﬂ&ﬁmﬂ%%ﬁrsx‘eb%@ld&wwﬁguefiﬁcm*tl%aa& Rawsrf to

sem conduct e%ene ts.provided thereon with a plurality af, cannecting
ol ectrode POFPTEREC H PSS I AREPEUATIELR PSSR P EPuARt SPAAES BAT Folt
composid ! OfediBtoAEM AMCALAYLPEH AL It dAs 10880 28-3ghad (10 2
tenperdture o From about é%t %% . pre gra y From abou % Cto 80
C) is thenygdgoppesli & Ndeid Nondadk B M8 e 1 Ah MM Tdd3@Li rcui t board and
sem conduct or el enents which has previously been heated (to a tenperature
of from about 40fhé¢ 0fd3egongpaiceikdihlgy dd«ait absutadded Gt 0ad 0@moantby
means of a 25 dispenser so that printing encapsulation is effected to form
an encapsueguingleer]ar |wi/fh they adiino gwruer preseati ewmht tigrsidevitbe can be
produced by flip chip nounting. The.frint~.ng encagsulation process is
pr ef er abl ywil.'gzne_mbrane. In practical, when as the blocking agent there
10 is used an acidic compound, the acidic material (acidic
componnd) is added to the dispersion which has Fjust been
subjected to microcapsulization (interfacial polymerization)
so that the pH value of the dispersien is adjusted from basicity
to acidity, preferably a pH of 2 to 5. Thereafter, the
15 dispersion may be subjected to centrifugal separation,
filtration or the like to remove excessive acidic compound.
In the process for the production of a microcapsule type
curing accelerator comprising the foregoing 1st to 3rd steps,
the 2nd step may alsoc involve the passing of the microcapsule
20 dispersion through an acidic cation exchange column by which
the unreacted free amine can be removed or the remaining amino
group can be neutralized.
The average particle diameter of the microcapsule type
curing accelerator thus obtained is not specifically limited.
25 In practice, however, it is preferably predetermined to a range
of from 0.65 to 500 um, more preferably from 0.1 to 30 pm from

the standpeoint of uniformity in dispersion. The shape of the

microcapsule type curing accelerator is preferably sphexre but
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2 4 APR 2003 acconplished by the use of a Type VPE--100 Series vacuum
printing encapsul ati on apparatus using vacuumdifferential pressurelk APR 2003
(produced by Toray Engineering Co., Ztd.) because air bubbles can hardly
enter into the encapsulating resin layer. Alternatively, a solid or

sem -solid resin conposition fox sem conductor encapsul ati on whi ch has not
previously been heated may be directly applied to a stage or squeegee soO
that printing encapsul ation can be effected. On the other hand, anong the

f or egoi ng PrEces sddimfciche I0 Pro®aee hese he HEOFIREHILSHRTE ST t he
cav.~.ty fill _process for ghe production ofé&%seniconductor deiice wll be

further deE‘EF!fBEH HePaFfft gdiameies ng- 1 r iierbRe FRAFFRESYeRP Bhiftuct or
o erent s ooy dad Lo S0, suchan s apgeren 4 ha L semcand o 15

el enents af Fotgh 4 Ing Wre or the

| i ke i s prgpar | 1 Ry r ] d or. A4 on
ke S B BT L SR TPRS L0 L" (S SLCRBUGOIR S 0"
pref erabl ygf bpgakost §8rifeli0a80avilags phepiape! doshd@ethe Wiring circuit
board and 20 sem conductor el enents which has previously been heated (to a
tenperature of frhs abowit 4FCthe ¢3Ping et ot renbabedagtal ££dd 100
C) by neans of a dispenser so that the sem conductor elenents are potted.
The resin éonpist thigrocapswie htypedcaniinguestederakar ds arefrrakily ng
resin layer is fornmed to 25 encapsul ate the senm conductor elenments. In this
manner, a BEeFeFermipedyiR ber fxehildbhia R bPYdRi Tt c RAThEBL BT L¥ fFom

Al ternatively olid or .sem -salid resin,.c osition for sem caonductor
encapsul at ﬁbntﬂﬁoca‘ni’ﬁaﬁearﬁﬁ# ?Fé&?‘oﬁ%@%!&gﬁag %unt 4 %P%ﬁ?%qhneesa‘t ed may
be di et | ¥nadReLed.0ragPRAsl {1 RO RIUCLAL: BL CABLL o 06 1PN
heated and cured to fornfan encapsulating resin [ayer-in such an

arr angenenpel 8atap 581 S6£9 FUAGOba 8L I 5%,6%31@96@9@1& 8h88ngrdietion
production of a sem conductor device by the foregoi ng encapsul ati on net hod
may be eff edimedis Bovadeumy to A4S vehm PRipdleaitited Otiviey pr odugid eanbkasyich a
sem conductor device in vacuo there may be used a Type IBCV Series

produced byhrmsibfi ameghheef | e @nring accedecrior ppokesenerrsitlalrd

production of a seniconductor device w.l | be further described hereinafter
A Wi ri ngSEFFEGSt gﬁé‘ag’é’ AN 7s ebotﬂ’&tfé‘tn(ﬂ‘ssel"eéﬁre?h% TR t on in

such ar t. ' { qr;ga_P iC
connec 5ed %n erggggth% gﬁéhé%%b%ﬁg}l%go re'gﬂo?gtohe %itéﬂlglg (%%gggéeacﬁi‘.rl%S The
resin conpegichi QﬁffEQE:%Pﬂ;CQQQEQEQE:‘.@QE%DéH&%é&E'aM&T‘ d@sehpan heated ( to
a tenperature of fromabout 40 Cto 9 C, preferably from'about 50C to
80C) is then suppheedatiot BE vher tRfjckhé& € &£ bolae dsiedlll. SEF& LY UGEL

el ements whi ch have previously been heated (to a tenperature of from about
40C to 2 Omesbra@e) pretbeabkyticdm dhametey aHOth€)migropansile wyprd he
like , and then heated and cured to_form an encapsul ati ngﬁresi n layer in

such an ar FERJBReRFCPASFAEAE 12 RITRAFRS PRsErhR®izegd ERcapRnese &F Tn
this n?@ne{fro% SR by, Tl 'Jré'ﬁc&ia ; Sfﬂﬁ%ggg(‘zts%r. plgxioc&ecéauogéfprhq_‘de%ced. 25

The pr'oducti-on of "a~Sehicon or lgew ce by printing encapsu fon process
may be eff egbefhidydatdPathB #4108 PBEOSHIU CLRE AU S nBGn FeSSIH LML OF
device in vacuo, px~.nting encapsulation in vacuo may be followed by the

rise in - 34nnot?2 vk aPro¥f@3d with a sufficient mechanical strength

against the shear developed at the kneading step duxing the
production of epoxy resin composition. On the contrary, when

25 the foregoing ratio exceeds 25%, there is a tendency that the
curing accelerator encapsulated is insufficiently released.

The amount of the latent curing accelerator (component

C) tobe incorporated is preferably from 0.1 to 40 parts by weight
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t he at nospheric pxessuxe that causes the renoval of voids fromthe resin
ccanposition for sem conductor encapsul ati on. Finish printing may MdeARfh#0)
ef fected under these conditions. The sem conductor device is then placed on
a nmounting 5 board (mother board) to produce a sem conductor product. In
sone detail, the sem conductor device a,s nounted on the nounting board
(not her boaxd) with a plurality of connecting el ectrode portions being
provi ded interposed therebetween. At the sane tine ( the gap between the
nount i ng béhrgeanaftre sehrevhateeds 1PaKRA'do PO*E Prededrhhy tFieom &in

conposition seni conduct gx enc ation qf th nyent.ion ich is then

f su i
heat ed andtﬁufétf‘i"bt?orﬁﬁ’hr}%éngaﬁggl%%iﬁbe F§§|dnaP§¥§'F? ORI FHARE . a
sem conduct or _product is_prgduc . The t hod fot _heating and, curi t he
resin corra%gg"lntgi 8ﬁ°‘f§°¥’8f‘gsg i cgﬂi Uetor Er’ger?@é’ﬁseur%ﬁ‘oﬁﬁ?sgh%’fntspozgci)ﬁq%cal |y

limted. | ?a%ﬂ%@&%ﬁé‘%@#&a@o{]%ﬂ%k?%o%%@ﬁqyéﬁzggléﬁgﬂgx%tﬂ 19?:9” yer

IR refl ow turr-~ace, plate or the |1 ke can be use anpl es ‘of the

net hod § or +hiel kbBfobieigamAettRen e SRENd N thoandaaidqgt A8 mamRnduct or
device with the resin 2d conposition for sem conductor encapsul ati on of the
invention kBgkhdeht hendbeeanekadairads dhegebdekasadingl 4Ppabitp r@uuId ng
anong the processes for the production of a sem conductor device nentioned
above, i .im too bidb fi khrangapahté. andobhps oveysimpypiestlduaility.
encapsul ation process, printing encapsul ation process, 25 etc. The resin
conpcsition for SBRi EBARDELDF %&éﬁﬁﬂ“&‘t Y 1Ry 2EERPPFIECH N(component

I i | Ly- i j I | i ckel d il ,
copper . i FBat bt SrEREtHed i O Br s AAtae PRSPPI REEED A5 opi c
Conducid Vel ETbn® 1 39 40 parfsBR vl PeirMlnaetbapPbnOlicld (g Past e)

which Ts then used for flip chip unting. 1 n other enbodinents, the resin
conposi ti onphets8¢n papdichDareRCcapsH RteHPORYERE BRRLEET0d Gdhes 84 | Ng
circuit board as a danmnm ng naterial or may be used as an adhesive 5 for
bondi ng t hehwi sbagecacidi £nlypdrikdé chddwed heatingdigandr (exmpodestbBndi ng
agent. The production of a sem corxductor device conprising the resin
conposi t i oAnfeFherwrrdsdthen thaanetntact diheplatert cprangi agraderatdras been

i ded ' duct f 10 matrix fairi [ it board b
acconpl | ShE8 BY VAPPOREZRRS Mot RIS He PBAGCr ] SRSOF 5 ReTghddot or
devi ce pi | L bPoJq3Grd Qﬁg My 6] é%@%gg.ttﬂ ié‘f.‘ut%%%%. WRIL LELEST

conposition for sem conductor encapsu ion o e inventiron 1S applied to
15 a sem CeRAUSLQfx da) EHEV kRE Sndhl Jlf L¥e Ofa 12814 egﬂﬂﬂgt&rccﬂm, with
protrudi ng el ectrode portions fornmed thereon. In sone detail, the resin
conposi ti oboflpe isemirpeichieidoexeacdpAl puras , Wi leultaagheete heasedhidn a
tenperature of from about ~0C to 90C, preferably from about 60C to BOC) is
20 appl i edthatt khepfanidartmgiel déabdeetpobpei vrpaixrd of the seni conduct or
waf er by neans of a dispenser, to forma_resin |ayer made_of the resin

conposi tion for SBnFRARERS BncapdhatrERr IR AISCEMRFAEL T FP Ohess.
The f tj.Qn -0 [ esi e Si [ L tion r

sem c%%rﬁc{"g?de%%gcﬁs LﬁofﬁA(}ﬁEZEh%%ggnagle’ e séér%iangaﬁ'tgglggé#éisg aivga%ejfafb eléat ed in
such a manpeerbhabsdtel Caple t RRAAGVALD-ENr Of ot NS QIUALRY &G pde
portion is exposed to the exterior "of the resin |ayer. Subsequently) the
sem conducteeeléketckavbngainingi niktyespbaleedsbh€aeoRsi The Iesired 4 APR

Z003 cut to pxoduee a sem conductor device.
object cannot be impaired. Examples of these commercially

available microcapsule type curing accelerators include
25 MCE-9857 (comprising as wall membrane methyl methacrylate;
produced by NIPPON KAYAKU CO., LTD.), and Novacure produced by
Asahi Cibka Co., Ltd. (HX-3748, 3741, 3742, HX-3921HR, HX-

3941HEP). Even curing accelerators other than microcapsule
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The formation of a resin |ayer nmade of the resin conposition for 74 APR 2003
sem conduct or encapsul ati on can be carried out by printing through %A
opening in the mask. 5 The resin |layer thus formed nay be in any state so
fax as it is eventually thersnoset. The heating and curing of the resin

| ayex nmay be effected before or after cutting of the sem conductor Wafer.
On the other hand, the resin conposition for 10 sem conductor encapsul ation
is supplied onto the whol e_of a glural'ty of sem ondug%gf el enent s nmount ed
on a matri XYRer FHY1E8r @FFe185atA h&’\?ﬁng’q aed RS TP sE PAYY or ned
thereon to fqQx~a,a resjn Jayer .in such an arrangenent .that ‘.

sem conduc?%auﬁﬁgrﬁ?ﬁ%i%?:’ec éﬁ&éb’%ﬁ?a?‘éﬁg ?u%gﬁg%ﬁl ,141%3"'21‘%%‘}%3%5! ayer

i s thernos t C g i . ] C W th
the resin FoRpoltD and 47 Schite oty S RRRUAM BB
encapsul at gd axenEhel £ Ul R%akY SEF 4P Adel@ratbeiRiN 484N Emall

sem conduct or deviCes. 20 The fesin layer thus forned may be In any state
so far ms amobstevenyiekl ¥ rbahseactatdbgsbeattdeiend curing of the resin

| ayer may be effected before or aftex cutting of the sem conduct or

el ements. As theThet hodrbanitofiiligrt HeomponenkaPdr toathe afsedhas dgien 25
conposi tion for sem conductor encapsul ation there may be used a nethod

usi ng a di sperseentsy fet Bod G nidl wiafy preeifhertty oddgmitndapeVawn+94s t he
mask oz the |ike si”iLﬁilﬁ to thﬁ nethgg_previotsgxgﬂs tioned.-—éggc 2 4
APR 2003 APEFREPIFeffy 1ERE PEYI ReCBHTosi t FEFAFOTS s =y

encapsul atLon.is_suppl.ied tQ_t 0 i.ng rtion side of a
sem con_duc#%?‘lﬁ/g et a"j\l/‘fenﬁggs'%?U%gla%’yéﬁ%ng’mcggg%%% %}%b@?xg%gm%a%d\.}%

pr ot r ugy ngsﬁgﬁtwdﬁlm&ksonse§yi_§emﬁdo&hlaagogiwcé&réa@pﬁé) i PY&n L0 @
predetermi ned t hi ckness . fthe sem conductor ‘wafer having a xesin |ayer
formed thepgepideS tHed Gdrdgali.ndi wihdisal eedbeONdsIChRy, cbedBPise an
Subsequently, the wiring circuit board and the sem conductor elenents are
cont act - bordledtrréceddy-obhdnctnder et culp e mntkdiafiesnebi as |miadelsi de of
t he sem conductor el eraents thus separated and . the pIuraJi%X of wiring
circuit bogPdshePREeEppdERYeT 0 Eith IRatk ArghBEhabcPFRS T 2Fed dthaxgiral | y
connect ed %oﬁ?acg thegh A hggg sggeotigg,ithg%éesiqﬁLQ%g{.is_nel ed and
cured to foFR &R ERcAPSAPatTRGr ESTRTAYEr "DetRRTH THe T5 $EHiRTHTU1 ox

el ement$ aggrttﬁsuﬂ.&u?g.sfgﬂ&%alb%géd_sgitﬂ@a oG BEM CORFUCT AL, £l alrent s
are encapsulated. I'n this mannex, a sem conductor device is produced.

Al ternativghytrithe Bg8nBtE2MPOSEHd AhdrfarRiTFaQNdUCL Orp LREARAM ALH 0 | S
supplied onto a matrix wiring circuit board 20 having individual wring
circuits forordtbhe&oepn,t foker prafeeabiyl dyem 0.TheoWls ~uhi~g THeX Ctdxdm boar d
having a resin layer forned thereon is then cut to individual wring
circuit boifabersgpdéqientPged sharedRddet deFtentnt rdaentyr ShvdedtWB th a
plurality of comne%ti ng Oelegsctrode %ort;é_gns and t he Wrailn 2 L ui t

boar ds t huS§PBERAPATRG™ 2% XoRE XD SRIENS 1Y LT BEHT He3t13Rf wth
the coppeckbg ¢b8ck{ 89S R Hhop: 8148 nfad DR 890LEO "Brddesand the
mﬁringggir%g?g' oar%% bgP%b %ppoée% to éﬁcﬁ St%g% s@g#%%§£¥ﬁ%§ areb&mEi

el ectrical pcconnected - 38 2 4 APR 2003 to each other . At the sane
time, the resin layer is nmelted and cured to form an encapsul ati ng xesin

| ayer between t htheerbadediciodr thlecnBiatryyaanict tfid Iwixr | (ogpmplonenit H)oargls SO
that the sem conductor elenments are encapsulated. In this manx~er, 5 a

sem conducroefg@sebdy Fzoprdeuted2ndt meiebthonorer Preferaply Heremsfth | ayer

made of the resin . . L
to B8% by weight, based on the whole resin composition for

25 semiconductor encapsulation. This is because when the content
of the inorganic filler is lower than 50% by weight, the
composition gives a cured resin having an increased coefficient

of linear expansion and tending to have a stress, and because
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conposition for sem conductor encapsul ation there may be used a net hod
using a dispenser, a nmethod involving printing through an opening g4n FR%U]
mask or the like simlarly to the method 10 previ ous~.y nenti oned. ‘{‘h%
present invention will be further described in the foll ow ng exanpl es and
conparati ve exanples, but the present invention should not be construed as
being [imted thereto. The follow ng ingredients were prepared prior to

t hese 15 Exanples. [Epoxy resin al] Crystalline epoxy resin repzesent ed by
the fol | oniwhgrchbeicam temdy hheaeeﬁ)e«qs@da ?,2% bawaa%é FhenF ppRhs St

Chem cal Co. ,_ htd. ; .epoxy equival en /eq, ting point, 00
~2~~- C~2' ~~tesad$7 deL- h3v] 2)* u‘f%ﬁ)oxél? '3‘5 st EE‘B‘%

Bi sphenol e sin oht DF 8I 70 produced by Tohto Kasei
Co., ztd.; (i& g%taé%'%@:%y ﬁé\gﬁagﬁu t¥158 g/ieq). [Epoxy resin a3] 5

H sphenol At e resi E e uc b
Ltdl.o; solid a%/ng‘ég%é%&y é%ﬁ(vgjeg%%’ %%Q% glg(%gg B0z DY st Bomlifibtol -

5 encapsulation of the invention may comprise other additives
incorporated therein besides the components A to D if necessary.
Examples of the other additives employable hexein include
fire retardant, wax, alcohols such as ethyl alcohol and methyl
alecohol, glycols such as polypropylene glycol, pclyethylene
10 glycol, andglycerol, leveling agent, anti-foaming agent, flux,
pigment, dye, silane coupling agent, and titanate-based
coupling agent. Examples of the silane coupling agent
employable herein include y-mercaptopropyl trimethoxysilane,
Y~glycidoxypropyl methyl diethoxysilane, B-(3,4-
15 epoxycyclchexyl)ethylirimethoxysilane, y-methacryloxypropyl
trimethoxysilane, and amino group—-ceontaining silane. These
silane coupling agents may be used singly or in combination of
two or more thereof.

Examples of the fire retardant employable herxein include
20 novolak type brominated epoxy resin, and brominated bisphencl
A type epoxy resin, metallic compounds such as antimony trioxide,
antimony pentaoxide, magnesium hydroxide and aluminum
hydroxide, and phosphorus-based compounds such as red
phosphorus and ester phosphate. These fire retardants may be

25 used singly or in combination of two or more thereof.
Also usable besides those fire retardants is a polyhedral
metal hydroxide represented by the following general formula

(8). This metal hydroxide has a polyhedral crystal form, and
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[ Epoxy resin a9] Crystalline epoxy resin represented by the foll ow PQAF‘R)Z[IUJ
chemcal fornmula (3) (&K-5079, produced by N ppon Steel Chemical Co .

ltd. ; epoxy equivalent, 190 g/eq; nelting point, 780 . Rs ~ '(la
p~o0-cHZ-c~~ez \ / HCGi 0 CGlz 0 HaC -~G+ 0 (3) 20 [Acid anhydri de]

Met hyl hexahydr opht hal i ¢ anhydri de (nethylated fi HPA, R kacid M4 700,
produced by Ne~a Japan Chemical Co.) htd.) [Curing accelerator cl] A

m~. czocapsuyl.etype rin ccel erat or S ar i ordance ar.ith
The. et hod pr T r R Erym T St h esA hEREPRL 68 yihe SRLARIEREl 15
nots of xy e .di,l y e : I L et o. ang. 4. 6
parts of ajﬁxgggugtg&%?g% ?ﬁo sogpq?%11§§ e@gg'hg‘h ?glgﬁng%g%%g ?é%f of
trinethyl okpaRpashes. 40specisfcdPRy 2088 WBbeyHAREQN Moy dita30/Aeaeh i 15 a

m xture of 7 parts of triphenyl phosphine arid 3 . 9 parts of ethyl acetate
as curing abealfed Siemta Heephrieydroaide Hadag Schagat ekystal Qepwehls
phase conprising 100 parts of distilled water and 5 parts of a 5 pol yvinyl
al cohol 5i nwetpr apdr edlyTont tbeadesgh phdswidhbhsdprepbiens viast t irentlaided
the oil phase ﬁrepareq as above . The mixture was then subjected to

enul si fi cathdgkBesiesiFesitinnhdATeRitee [dineTtéom) an il siGe MEwingmA si on
thus forned_was then meri zati on r.eact or equi th a

charged into a pal ui pped w
10 reflux PoBEY W&?&iap'alf%mana’yacifr RIS YT iR ‘-’fﬁ"r"ér”ﬁaﬂtﬁ 10
parts of ag sqQk uti ong ai ni.n -par i teipethylenete 1 ne
were pr epa%%gﬂ%%ggaqg‘lég%éggg utlt%n %%s%ﬁ%ﬁgtrigg‘_)mé%t%herﬁ%ﬁ lcl"'%\{ag{% he
droppi ng f ua}?glta&rsmﬁadakaﬂ&% £REELO N ST bR At 15CAh Qi callNe 15
aqueous sol ufion was dropped into the enmulsion in the reactor
" 10 PFor example, the metal hydroxide has a crystal form which is

nearly dodecahedral, nearly octahedral, nearly tetrahedral,

etec.

M,..Q,(CH), (8)
15
In fpmula (8) , Mis at least one metal atom selected £xom
Mg, Ca, Sn, and Ti; Q is at least one metal atom selected from
Mn, Fe, Co, Ni, Cu, and Zn; and x is a positive number of from
0.01 to 0.5.
20 A metal hydroxide having such a polyhedral crystal form

can be obtained, for example, by regqulating various conditions
in a metal hydroxide production process so as to grow crystals
not only in the length and width directions but in the thickness
direction (c-axis direction). Thus, a metal hydroxide having
25 the desired polyhedral crystal form, e.g., a nearly
dodecahedral, nearly octahedral, or nearly tetrahedral form,
can be obtained. Usually, the metal hydroxide is a mixture of

particles having such crystal forms.

- 26 -



Where interfacial polynerization took place at a tenperature of 70C for 3
hours to obtain an aqueous suspension of mcrocapsule type curing 74 APR 2003
accel erator. Subsequently, the aqueous suspension WAs subjected to
centrifugal separatson to 2 0 renove the polyvinyl alcohol, etc . fromthe
aqueous phase . To the residue were then added |00 parts of distilled water

The m xture was then subjected to dispersion to obtain a suspension . To
t he suspension was then added formc_acid to adjust fhe pH val ue of the

systemto 3. In W&cﬁ&nn@?‘?malﬁcr‘gf chbeu Beval o ydnaRidsy Re¥Er8rator in
whi ch th i t d jngsi t | h b
bl ocked wi BRFGSdEAL” sRY ST 0Rp o bt Mo R 8L, BT 012550 80 55"
| t th i pgd t j i
Separ at ton et S0} PEUQ1ERDBES! Bhotrll of Yl L SR RuRAR o . e

M Cr ocapsuk@ eladPenelill Ny B LA DRSS Ededudd OVhAdanwdiesy dheciyer age
particle dianmeter of the m crocapsule type curing accelerator was 2 Vim

The rats o chemieaihdddustirtleess. t,otidde particle dianmeter of 5

m crocapsul es was 15~. The encapsul ated amount of tri phenyl phosphi ne was
30~ by Wi ght baSie vetahchydiatidmbantingfa pedyhiedred apsys &l Feemchas ng
accelerator. [Curing accelerator 02] MCE-9957 produced by N PPON KAYAKU
CO., DID. #® pepechgratéel ef sepergdfly2feenyl o RetpgeferdrynIfEErClrezol

fused i || da PORAG=AEED1H0 LEAPoRfeed - by Ao SEREC ot el o= ehor age.
ovder (- BOREY. T RACT BF ERKTTACAG KOS/ BI0oF, A, photns BEaf 11 o0
di anetes:  13dedad¥OVEhEE df Thd nANSCARARML M £XAMRlR 218 d88ect
i ngredi ents"shown above were m xed according to each of the fornul ations
gi ven in Tabxs clthekanf eMiddrss) ttht epdiy s naidipodiistilcicadata biithg
mel t-m xed by nmeans of a universal

this metal hydroxide is reduced in the effect of having a low

viscosity upon melting.

Examples of the wax employable herein inclﬁde a higher

15 fatty acid, a higher fatty acid ester,a higher fatty acid
calcium, and an amide-based compound. These waxes may be used
singly or in combination of two or more thereof.

The resin composition for semiconductor encapsulation of
the invention may comprise a silicone oil, silicone rubber,

20 synthetic rubber or reactive diluent incorporated therein
besides the above-described other additives to reduce the
resulting stress. The resin composition for semiconductor
encapsulation of the invention may comprise an ion trap agent
such as hydrotalcite and bismuth hydroxide for the purpose of

25 enhancing the reliability in +the humidity resistance
reliability test.

The resin composition foxr semiconductor encapsulation of

the invention can be prepared, e.g., in the following manner.
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agitator and then cooled to roomtenperature to prepare desired re?MnP 2003
conpositions for sem conductor encapsul ati on, The 25 kneadi ng conditi%#s
were as follows. The epoxy resin and the acid anhydride were first charged
into the agitator and m xed together at 100C for 20 minutes. Thereafter,
the tenperature of the mxture was |lowered to 80C, and the inorganic filler
- 42 2 4 APR 2003 was added thereto. The resultant m xture was stirred
for 20 m-.nutes and then cooled to 70C. Thereto was added the curin

accel er at g SPHISSARFRELy SRR FEAGER FEIPBHSRET t ERgD 1< E’Pﬁ"f-‘ﬁ&?%}g’ 5~~~
T 00 SO S T e o o
T

i nor gani ¢ didd&tuddieiyw! eheIBURrd 14 801886030884 ehBerheall GBS LI ONS

fox sem conduct or encapsul ati on of exanpl es and conparative exanpl es thus
obt ai ngd @®T® ecatt lprodmaser edtHeor déssictsdt yr@$ir5 cbmpodiBdonC liyrneans
of an E type visconeter in accordance with the foregoing nethods. These
resi n conposiicandudiorr semapsndadtion .entapsudet itonadiwet ddeh flhéditgasur ed
and eval uated for glass transition tenperature (Tg)( storage stability
(degree ofefddiarassdti SAMPPSikdPgafirt Ienisdugtor epcaPseH atiisemge28f

viscosity), dischargeability, coatahility and pot ljfe in accordance with
the 1ol | VFRPTHER REGTSPHESE B CoRTECt JHAURRT £h 5 F BB RARFTH APLNEAL
foregoing resin siti.ons fpox,sem,conduct enca |.ati.an re then
measur ed a%mfsie%ﬁ?baiggﬁrﬁ (:)L'r91 ?g%figcle_a FTRzY y"’\’oine %’mmgi%#‘y’i-ei%?we%%eAPR

2003 K@i Shaier, LRedonQ dane & Wdhohieaf Qb oW NemRLhOta e sbeoRhis are
set forth in Table 2 below. [G ass transition tenperature (Tg)] A test

pi ece obt gk bdyasd isigglie okeSnncenbPosatibinot okwd e fczenduekabs .
encapsul ati on, which had previously been defoanmed, at a tenpexature of 150C
for 3 hours was Theastgsidh fermpgsistiany fed tdemi dooaduertacueachpsmdatsonf T1~
apparatus (nodel. # M3300GV) produced_by Riggkv Cor p. The neasurenent was

ef fected afPus (hpfRingdirmBust Pagspiid 8t 35 € ArnPakaer ¥ipsgeditvo28f 30 g.

The measur~nents yere, fhen plotted with elongation as,ordinate and
t enper at urEEHT ’%Fo%% s%% ‘t‘?o rrz&é Ei grapﬁ" SRR ABTIRES T PV iHPAPEREE TN of
the tasgentl fbakbDEaAl ¥5ed 3 Mo Pl - £z foddldl. ! iepkRBRAL R dd1BIRA! VN
the resin composition is solid at 25°C or has a viscosity as
measured at 25°C of 700 Pa-s or higher, and has a viscosity as
measured at 80°C of 300 Pa's or lower. In other words, when
the viscosity of the resin composition for semiconductor
20 encapsulation falls below 700 Pa-s at 25°C, the resulting resin
composition exhibits deteriorated storage stability, when the
viscosity of the resin composition for semiconductor
encapsulation exceed 500 Pa-s at B0°C, the resulting resin
composition exhibits deteriorated dischargeability and
25 coatability, and thus, in both cases the resulting resin
composition cannot satisfy the desired initial recquirements.

The viscosity of the resin composition for semiconductor

encapsulation at 25°C and 80°C can be measured by an E type
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as Tg. 15 [Storage stability] *1: Degree of sedinentation of inorganic
filler Into a test tube having an inner dianmeter of 16 mm and a h B@dﬁ&
180 mm WAs put the resin conposzt~,on fox sem conduct or encapsulatl

hei ght of 120 rnm The test 20 tube was then capped. The test speci nen was
allowed to stand at a tenperature of 25C for 30 days, and then confi, xnmed
fox the degree of sedinentation of inorganic filler. In order to judge if
sedi mentation takes place or not, the change in turba.dity was visually
confirmed lviskeekietgzt he dodlowst.he fact 25 that where the ~. norganic filler
is sedimented, the Level of turbidity of the zesin conp05|t|on for
senlconducﬂ@hsswgaﬂyuhxtﬂéncdhanges When the turbidity decreases

(transparency increases), it is defined that sedinentation .. qg 2 4
APR 2003 takes pFgfcthe measwEenenti et VRERSLEY, ReTHRE R5H6OVHE Sernekst od

t 1 ' d d that t at K
TS ota Zcpép‘%&‘aﬁége”%tx%an%yrc'eﬁ%r HARAR AWIEAe TorD P87 s bR TRAasE

t f d |
2o oo i RS MO aen o UBRE i pl el e 1o

conposi ti on4f Qrc&eénmyiueb%r@n@@é&@ h OPpE% A h.'&wﬁté @t5p8nd, isnd 25C

at nosphere for 30 days. The sanple was neasured for viscosity bef ore and
after agi ngnky iflswadstofstamdaltypel vt @Rt B0 fimasey iarg25anestdts e © B
0O C (25 C fox conventional exanp3.e) . Wen the viscosity after aging is
1.5 times oweasysemelndt. before aging, it is judged as ~. Wen the viscosity
after aging is fromnore tuan 7..5 times to 3.0 tines or |less that before
aging, it i¥iscagédvadto80nEdn the J.5 viscosity after aging is fromnore

than 3 tlnes tg 10, tunes or Ies at before ag udged. as D .
Wien CHE vi Scosi BFEaTIS PaagRAEReT Lt SiPRRRITS: o L ARAC D Srdhethg, |
is judged .e f Al sc t S S t

v~. Jscogrgrete §:v?a>é§uce?feb§eq%wl Eﬁléﬁané'm%?ﬁé)r/w%}é E%%Qnegéﬁfeﬁg%ty%%
viscosity ahvadg ar vB&Eesk Bl seharddankhant Y00 coat 8pid idonk Eetot NeawMad uation
of dischargeability, the anmount of the resin conposition for sem conductor
encapsul at iaosidesefi@’gedRifincighsaddi shendde sagiple sSpecidg e visweo sty
pressure conditions 25 was determ ned. In sone detail, using a 10 cc
syringe pro#udé® By RLSESHPTENGR NERT EP ERr hQRHPQ‘anelaeT9§e3 S WG 7

nmetallj¢c needle (inner dianefer he di schar ed armount of the
fesi n LonpdER FoRT VA AR RaT? Sasietpatadite Sghe =pie W@%eeé

of 1 rpm for 1 minute at 80°C, and then allowed to stand at 0.5

rpm for 10 minutes at 80°C before measurement.
The production of a semiconductoxr device from the resin
composition forxr semiconductor encapsulation of the invention
20 is accomplished by various known metheds. In mounting by flip
chip, COB, grabtop, cavity £ill, etc., the resin composition
for semiconductor encapsulation which has been heated (to a
temperature of from about 40°C to 90°C, preferably from about
60°C to B80°C) is supplied by means of a dispenser so that the
25 semiconductor element is potted. The resin composition is then
heated and cured to form an encapsulating resin layex. Thus,
a semiconductor device can be produced. Alternatively, a solid

or semi-solid resin composition for semiconductor
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2 4 APR 2003 of 49.05 x 10 N'nz. Wen the discharged amount is 1,028 g? %
nore, it is defined as ~ . Wen the discharged anobunt is from 200 4 4WR 2003
nore to less than 1,000 ng or nore, it is defined as Wen the di scharged
anount is from50 ng or nore to less 5 than 200 ng or nore, it is defined
as D. When the discharged anmobunt is less than 50 ng, it is defined as X
When t he di scharged amount is less than 50 ng, the |evel of encapsul ation
of sem conductor with res~.n i 9 unacceptable. [Pot life (viscosity change)

] 10 The variaapsyladiierconpysibel odsréctlyermidbenddctar eppapedl dtd obheer e
each measured for viscosity before and after aging at a tenperature of 50C
for 72 hoursesyranshrtast e&ﬁmﬁlﬁyp%t‘%/is@@t%ﬁbﬁng?ﬁ@a‘sﬁﬁf PRE ¢erpitet feEm 80C
(25C for conventional exanpl es), ). . Wen the vi scosit¥1 after agingis 1 .5
15 times o@% BBSEPRULAHLRGFESAGi IRYeTt i el ? REPIGENIUCTORSF RS GRRcosity
after aging is fr resthan 1. 5.tinmes tp 3 .0 tiwes or_|less that before
aging, it %se fﬁ%e@c?rgz;’s Zi“.a W‘éﬁ;”f‘ﬁ% l\l}lggcggi ?S“/f%?%%r Ja’bi‘ﬁ F%°5 from nore
than 3.9 tines tQquld ihaeFoHegbny 5%%&%%? 2o30Rd, p&t,dacﬁﬁggf bped as O

When the 20 viscosity after aging irs"nore than 10 tines that ore aging,
it is definegaentuchie N@asikeerlipl HSCosbhNthYgMRaNs e aBuErhype

vi sconeter was effected in the sanme manner as the neasurenent of viscosity
at 25C or ¥Scrifed h@rdid®R-&003 thxaafsslocaparsd de2titl pacapsulation
Exanpl eVi scosi t y25Csol i dsol i dsol i dsol i d60( Pas) 80C101295131d ass txansitioa
tenp. (C) 14EESEES013Pre8St oPBR* lencapxatabl¢on t prxgressD sodar gedbtingy,
applicability~0D(~oQoPot |ifeCQo00DoOO *1: Degree of sedinentation of

i nor gani ¢ fAAERSMARLYSD, PIOSEESy| scosity change 5 The results given in
Tabl e 2.show.the f.al.low ng.  All.the_conposiiti ons of the Exanpl es shoved no
sedi rre%?at io[\cl>¥n1 of gf"ﬁ\z"olr geé‘rﬁag’sflflﬁ%ér'maﬁﬁo%ﬁs& prol onged pot life and

gxcellent Storage skaflidd 'd6 A G0RAAS Wbllad NechOOPRSHELOR Qlohlf:

Conpar ati ve Exanpl e. € conpositions accordihg to the 10 1 nvention Further

had excel | gowideth atigardd | frytRnd FARIHaNARY id . chidPRIRPr 81lebblode
conpositions of Exanples 1 to 3 had a far longer pot |ife and exceedi ngly
hi gh st or agerstiasisd Lt yegposediduegtbsitiveeepix prepsinedc onPhs igarohetéeen

sem conduct or encapsul ati on containing a conunercially 15 avail able

m cr ocapsultd®s YpEiegrsikFHdcbrardtand seudigessverey ebren beshdchpbayei c
i e t ' | ey at | at ent ' | N
Cont raat,  HRELBRESEPEPL e T ConPaT T o Seet EROVEP A oL ete

t t akidel t o i
Scoetor arof Skdy FRREeRatg SRGLIGTY RObouTLy 20 BRGMISRUROLENG Bk

accel er at Ore sk donpTRAkibAY €kl @Bmiicbhaletbyl bhekp8esaLi be0wh ek NEas
fo~.J.ow~i.zig exanples of process for the production of the foregoing
senm conductteerdédaates] (to a temperature of from about 40°C te 90°C,

preferably from about 60°C to B0°C) and injected by means of

20 adispenser. The resin composition thus injectedis then heated
and cured to form an encapsulating resin layer. 1In this manner,

a semiconductor device can be produced by flip chip mounting.
Alternatively, a solid or semi-solid resin composition

for semiconductor encapsulation which has not previously been

25 heated may be directly applied onto the semiconductor elements
ox to the area in the vicinity thereof, and then heated and cured

to form an encapsulating resin layer in the gap between the

semiconductor elements and the wiring cirecuit board.
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5 EXAMphE 5 The resin conposition fox sem conductor encapsul ation p\r@pnge?hm
in Exanple 1 was previously defoanmed at a texiaperature of 70 Cin eldo .
A sem conduct or device was then produced fromthe resin conposition thus

def oaned as follows . Zn sone detail, 10 a wiring circuit board having

sem conductor el enents nounted thereon wherein the two conponents are

el ectrxcahy connected to each other wwth a bonding wire was prepared. The
resin composition for sem conductor encapsul ati on which had been heated to
a tenperature of The eExwsnatiem amfl | & tsemieenguciteg 1byci sédet Eddkd and
sem conductor el enments which had previously been heated to a tenperature of
70C at a prSARRIFtiPr7PRPESHy FaNtPRg abfestgs o opefPAg | T hEPRask .

Subsequer~tly, the essure of the .atnogphere was raised to 20 kPa to
RO SRR B -+ R S S B L T N R

encapsul at i t h | i ed. The.resi osidiaqn f nieqQn X1
encapsul at i"%n%“\ﬂn %@ﬁgﬁgmdé ﬁ gJeE nuﬁggt% 4] Clgg? génpégrra S §£8§§$‘5€%\%§§8%%§%J’ used
to finigh pintiddid hddle Pressure et heo AldEmSRhe s PRI JKePbet 05 20
kPa. Thereaft'er, the resin conposition for sem conduCtor encapsul ati on was
25 t her nos lenditcchdwitRey atdev@ f 120 C+iada0l 6 ragur et 0 akethipaisragapsyl ati ng
resin layer a.n such an arrangenent that the sem conductor elenents are
encapsul at ed.fiaerariisalipyessure falilipgf métheqpehioth sompodseiscEdllieyi ce
was produced. - 48 2 4 APR 2003 EXAMPLE 6 The resin_conposition for

seni conductafr dhSapsePat PefivgeBpakbe | viragpl eiycwids meariousrd deheaxned
at a terapexature of 7 0 _Cin vacuo . The resin conposition t hui1 gef oaned

was then 5 SRBFTEYTRRUREERBER T AATECOFL HR RS TeF iR SAMP ARG ZPFe
resin npaQsi td on for, sem conduct Qr. encg | ati gn_ whi.ch had en_heated to
LT empaiat S e TR o8 AR Al e D R
previously Jxeen d1eaed b0aadl SAREELghEAE #1110y hd QI+ ¢haPeasSer SO
that the wiring c5.xcuit board 10 was potted. EI'herea ter, using a flip chip
bonder, sericugulictian altemicsrhsirie pdasrex 9.5 NMm) were pl aced on the
wiring circuit board, the sem conductor elenments and the wiring circuit
board wer e [Bras =y iendapsderhicnt @daaesedch ot her with connecting

el ectrode portions under, hot pressing 15 cor~.ditions (x40C x 20 N x 60
nin. + 220C x 5 NBe FefiR crmpogidisn HoF SdcoPREctas SREAPEBIAFLIPR resin

| ayer s faor.ned.in ihe etween the wiring cirguilt board.cad.fh

sem co%\%uctwg‘rlce Er&n geggﬁﬁa?ﬁé\é\? T naneFa,mpaersaé:nfc?oﬁgu%f%? éltpagdgcgﬂ by
flip chip et bigre2QnEYAYRER dodded @Y°)CRUPOShIi ol ditlo TRE GRPLHGT OF
encapsul ati on 'prbg%ar ed in Exanple 1 was pre)v?ou% de‘?oarré)d%alg] 70C iér;l
vacuo. Usi R@.AdHix b6skda I5pRRaREIoHR ddspeRtepHIEh oL WY keRivBRaRERSHCed in
the following manner . Awring circuit board having 25 sem conduct or

el enent s nmedsnet tsherren potted.onnditdanegfdieatt r pdes pothungnscontecposad

t her ebet ween was prepared._ Subsequently, the gap between the wiring circuit
board and PHAEHTIBEIRT 2ef iR FOdPPPRICH LT hehiked2atfectefEWERTFY | led _
qg _ 4 APR 2003 means of a dispenser. Wth the.resin co S~ txon for
sem coﬁgyct"(’)“rt er%i_g?lps T HeaCoF “6E. }?ﬁm%?'%%’?t 31}‘,3 t ﬁﬁm?ggﬁ‘ﬂud°r
compos 11 012l 21 RS AU IR {i NBANIIIG: Bbadf0lndi ofnd GdiBlid hOoEOLIN an

encapsul ating resin layer in't gap between 5 the wring circuit board and
the sem corgi¢tir@ulelamnNtesihnlsyesd S€MEEONSMES OFindeVi ga VS phasheed by
flip chip nounting. EX~r MPZE 8 Tﬁe xesi sa coraposition for sem conduct or
encapsul at izosepiepadedtbr dxaipd eccdn danprplaceddss |l igeichapedoabtifg. C i n
vacuo . 10 Using this resin conposition, a sem conductor device WAs
produced in the Pditegwendvedines solidio¥ mpmiraldiid kesid hawpagition
sem cogguct or elenents nounted thereon with connecting el ectrode portions
i nt er po3ed FOFeFERLFRREASHAT SHARTRRTIRM ¥&dGENERT e h @ gYPOBELYRPER he
W ring ci r?#e: tteglo%[ad gnddiLS SE 'condi;ct%)r el,ement s .whi ﬁh had been heated to
70 C was MEAESE WPYh"Ehe F 8SHY oLt T i th SEBFCEBRGGEPEr SEREEDEYI at i on
heated to S ; i $p i ) -

62 Wrridg MEANS A olip Lo %gfﬁggdg%géwg%t cinbEtion .

Thereafter, the resin conposition ap 'ed was 1 Ing at
16 hours te@rb@san engapsilal i BhdRsi N ha%er dolnection between the
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20 the gap between the wiring circuit board and the seni conductor e} leh@(f]
Thus, a sem conductor device was produced by flip chip nmounting. EX~. MPLE 9
The resin conposition for sem conductor encapsul ation 25 prepared is

Exanpl e Z was previously defoamed at 70C in vacuo. Using this resin
conposition, a sem conductor device was produced in the foll ow ng manner

A wring circuit board having sem conductor elenents nounted thereon with
connecting - 50 2 4 APR 2003 el ectrode portions interposed therebetween
was prepar egnisopdugtent elemerts gand bEhocercing ¢irewigt doangd rnsbahe and
sen conduct or el errentg whi ch had _.been heated to 70C was, filled Wi%h t he
resin conpbSFRREHOPPT i HRRIG AT F5SdMat PERTSCRB PR RRTF AP 2y
nmeans of a gi sgense .in a vacuumof 0 . f7 kPa. Thexeafter, th~a anbient
pressure wit®r &tlPn&i™% o atnospheric pxessure and the gap was further

filled with the [ 9@9? [ f ' t 3 ' ated to
70C (differenti a??%r%éés:ure él’rf Ioﬁg gﬁg%gg?gggo%ggggﬁlﬁ%%g%ﬂl pplied
was cured By -Heahiagish pLOcets Riy lhe NOEFSLL T WAL LNcapsul ating xesin
| ayer in the gap between the wiring circuit board and the sem conduct or

el ements. Thus, Zn§tead WHIPeteindehy GieatiRdS offf H Gicpdnerf, | bpisbify MmNt i Ng.
EXAMohE 10 15 The resin conposition fox sem conductor encapsul ation

prepar ed i heEffgrted td\aprpycthogeksindamgarEdian ¥Opogsihleadisd Lovesi ng
this resin conposition, a senm conductor device was produced in the

fol | owi ng REMEISS RURPGMPRTHQR PrEsaFa RhELHP i BbeRdne sxebe 4 1HF0C was

potted by applyin ereto Wth 20 a _dispenser the resin_c ositign fox
sem conducf’ggc nc%ﬁt GEETi on'é{#eat %ge?*ér%%%f TREPBSFERPR u?f"‘%ﬁ FOf | i’%‘echi p
bonder, 5 seni I p : he: Wi .rijng. cireuyit rd and
ol oct 1}l ForeoaHsbitof EIEAA ML EALAC T lhd Wl Obalid e Y2

t her moconpEgssheNoR WK hAGeXdag KON Ld PResi dlger AR Dhe BleMind. 22QC x 5 N
X 2 mn) . Hy this treatnment, an encapsul ating resin | ayer Was

si mul t aneotkkyappliedtiontbe gapnbthypethé Reriv tiny DinespHedzoad=dy dad t he
sem conductor el ements. Thus, a sem conductor device was - 51 - 2 4 APR
2003 produentipely| heated pomothe gk BXANRLEe¢¢e Thay s i PRI deiatiedh f or
sem conduct or encg_‘gsul ation 5%6 axed in Exanple 1 was ‘;S))r evi ously def oaned

at 70 C i A*0aBubSTPSTREFRY thi STPRsIRCRBARDST 1T 0% Geni conduct or devi ce
hoat oo 105tRsARE RrrBRb e lB etea R ELTero W (h & di spenser the resim
conposi tion for geyiecongduel QEueRC AR nle AR ddh dflditox TRAIGRAIHEY |
using a flip chip 10 bonder, a wiring cixcuit boaxd heated to 70C was
pl aced on pbevided thexeon with a plurality of connecting electrode
portions interposed therebetween is prepared. The resin
composition for semiconductor encapsulation which has been
20 Theated (to a temperature of from about 40°C to 90°C, preferably
from about €0°C to 80°C) is then dropped into the gap between
the wiring circuit board and semiconductor elements which has
previously been heated (to a temperature of from about 40°C to
130°C, preferably from about 60°C to 100°C) by means of a
25 dispenser so that printing encapsulation is effected to form
an encapsulating resin layer. In this manner, a semiconductor

device can be produced by flip chip mounting.

The printing encapsulation process is preferably
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serai conductor elements and electrically connected thexeto with CO”TE%HR;@H
el ectrode portions by thernoconpression bonding ( conditions : 140

Nx 60 mn + 220 Cx 5 Nx 2 mn) . By this treatsnent, an encapsul ati ng
resin layer was sinultaneously 7.5 formed in the gap between the wiring
circuit board and the sem conductor elenents. Thus, a sem conductor device
was produced by flip chip nmounting. EXAMPLE 12 The resin conposition for
sem conduct or encapsul ation 2 0 prepared in Exanple | was previously

def oaned atacéchplisheding tthe ush idija Hype VES+I0Q Sepdestvauvumpsint Logiduct or
devi ce was produced ~.n the follow ng manner . Awring circuit board which
had beon hearegstidatlonC aprapditedidingppigony dhéferentiah presspeaser i s
a vacuum of 0.67 kPa the resin conposition for 25 sem conduct or

encapsul at i (eFosseddby oTorRY BrRINEIENT §9i-nglhdf ) ikrearsgapsrerbles

sem conductox el enents were placed on the wiring circyit_board and

el ectri cal I5Pc SiFEde 8P tHRE dRFNit? EORBSPLAG BPeCrroRe P8R ons by

t her nocpnpr essi og.honding - .52 2.4 .APR 2003 (cangdi tions; 140C x.20 N x
60 nin 57 220C X%Qﬁr?(‘af viedy - 35 othi % rseeé'ﬁj’nenC:",lC{j Ko EAta b eh %ﬁﬁbo? esin

| ayer was %io@“EE@@EQH&LXtEQZ&ZzF%%%@lé%E%i%t ¥EEM L rwivrii:agégiﬂ&éﬂt

board and the senai conduct or nts. Thus, a sem conduct or ice was 5
produced byehblda sbiyPbatantéegdly RARIdE 3 Thets881 o GRHRSEL 98 104t

sem conduct or encapsul ati on prepared in Exanple 1 was previously defoaned
at 7 0 C jprivadng endsipegnlitiicn esinnbeoeidectedn, a sem conductor device
was 10 produced xn the foll ow ng manner. Sem conductor el enents which had
been heated to 708 ke othax dand, apphgithp frreordngi procesiapdosethen a
vacuum of 0 . G7 kPa the resin conposition for sem conductqQr _encapsul ation

heat ed'®o PEFEICRATECEaPe? STITIY LT FURFF / bEPRFIVHIMEFLAPEPFRET ¢
poar d heal ¢! 9, L0% saul8e R 8¢l QIS SEMEOUUALON LhTERL 2 AN

el ectricall'y co%‘ﬁegf‘e’ heret 0w th connecti ng el ectrodé™p
t hexzuocomaessiNadoRRHSAGhaleddi tions: 140C x 20 N x 60 min + 220C x 5 N x

2 mn). By this treatnent, an encapsul ating resin |layer was sinultaneously
formed in the gap balédern ¢ivruit board having semiconductor elements
provided theréon in such an arrangement that the semiconductoxr
15 elements are electrically connected thereto through a bonding
wire or the like is prepared. The resin composition for
semiconductor encapsulation which has been heated (to a
temperature of from about 40°C to 90°C, preferably from about
€0°C to 80°C) is then applied to the wiring circuit board and
20 semiconductor elements which has previocusly been heated (to a
temperature of from about 40°C to 130°C, preferably from about
60°C to 100°C) by means of a dispenser so that the semiconductor
elements are potted. The resin compeosition is then heated and
cured so that an encapsulating resin layer is formed to
25 encapsulate the semiconductor elements. In this manner, a
cavity fill type of semiconductcr device can be produced.

Alternatively, a scolid or semi-solid resin composition

for semiconductor encapsulation which has not previously been
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20 wiring circuit board and the sem conductor el enents. Thus, I"PF]R 2003
sem conduct or devi ce WAs produced by flip chip nounting. EXANPLE 14

resin conmposition for sem conductor encapsul ation prepared in Exanple 1 was
previously defoaned at 70 C in vacuo . 25 Using this resin conposition, a
sem conduct or device was produced in the follow ng manner. The resin
conposition for sem condv. etor encapsul ation heated to 70C Was applied to
sem conductor el enments which had been heated to 70C, by - 53 2 4 APR
2003 pri nt ikep i saghbe plimewfsl Y adhededrn appdiedTheXdel semicaosdugtarf|ip
chip bonder, a wiring circuit_.board heat ed to 700 C was placed on the

sem conductedremsTeion Bish Fheme beated) pd ewrrd til fiaray enoehFeRsedakiegi ng

el ectrode portl 0 by 5.ther ress~. on baonding (conditions: 140C x 20 N
X 60 m.n nia%g’ﬁl el Eﬁ) arg AXFRAgement Elﬁeeﬁﬁ‘aﬁgﬂPﬁPFﬁﬁrr esin
| ayer was S|1r;rauml anequ eyforn%qlaﬁ%éhe gap betweenthe Wring circuit board

and the sem conduc or eleenr%a a SenB3. COndl' | Ct Ox devi ce was

produceg by T11 P16l BrOBUBLLBA of ddckabalRctle d&RdL sg%%%&&gg%% oamed

semi conduct or encapsul ation prepared i n ExanpJ.e X revi ous

at 70 Ci @n&gﬁlammﬂembamagsé@esgaaeéatﬂn%c& SeRisCanduch QLo €gyi ce
Was produced in the foll ow ng manner. The resin conposition for 15

sem conductfeir thegpsutdwitiom bEatweth 4 cehiCondnctpipldevidedin widucghéts CUi t
boar d V\hl ch had been heated to 70C, by pririti rrg t hrough openings fornmed in
a mask. 't mexehetesed @smeaﬁ%\bseniﬁsmﬂfbﬂe byitbmrdict Brgbheaping wer e
pl aced on the vmltrga]g circuit hoard and electrically connected thereto with
20 connectl ‘el Tode portions by thernoconpre33|on bondi ng (conditi ons:

e ssl 2l N ol bl dd shelEbancPhoh o b S8RIESanllor | |

[«
encapsuPatl ng resi e Tager \assi il faneou Grived ©h

wring cir T uct or
devi ce ms%’Hg‘*;%ﬁﬁﬁgé?‘ﬁﬁﬁ?ﬁ%f?ﬁ%%%%ﬁ?f%% i 1o e S Eee

conposi ti Obdaid Hanitendeatebnaiedps Ud Behont $ RFiRibd Rhexadhl enlsy@s
previ ously defoarned at 70C i n vacuo. - 54
an arrangement that the semiconductor elements are electrically
connected thereto through abonding wire oxr the like is prepared..
15 The resin composition for semiconductor encapsulation which has
been heated (to a temperature of from about 40°C to 90°C,
preferably from about 60°C to 80°C) is then supplied on the
wiring circuit board and semiconductor elements which have
Previocusly been heated (to a temperature of from about 40°C to
20 130°C, preferably from 60°C to 100°C) by printing ox the like,
and then heated and cured to form an encapsulating resin layer
in such an arrangement that the semiconductor elements are
encapsulated. In this manner, a cavity £fill type of
semiconductor device can be produced.
25 The production of a semiconductor deviece by printing
encapsulation process may be effected in wvacuo. In the

pxocedure of producing a semiconductor device in wvacuo,

printing encapsulation in vacuo may be followed by the rise in
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2 4 APR 2003 Using this resin conposition, a sem conductor device was
produced in the follow ng manner. The resin conposition fox sem co\rmlu&jhozh
encapsul ati on heated to 70C was applied to senm conductor elenents i Ll}d
been heated to 70C, in a 5 vacuumof O . 67 kPa by pxinti.ng through
openings fornmed in a mask . Thereafter, using a flip chip bonder, a wring
circuit board heated to 70C was placed on the sem conductor el enents and

el ectrically connected thereto with connecting el ectrode portions by

t her mocoNpeE Sd vl HsKEk 1@ predididd RSt JAias tBQ 2&ndl a1 @F ¥bhas &2 C x 5 N
X 2 mn) . By this treatnent, an encapsul ating resin |layer was

si mul t aneotisé westinmedmpast beogdprhesmbesndietot pnegpeulatiénbo®@ihiastd t he
sem conductor elenments . Thus, a sem-.eonductor device was produced by flip
chxpnount | PYinEXAYPREY 1Be 1 Sheheceffethed onpdeTt tamse oxonditiicoruct or

encapsul ation prepared in Exanp3.e 1 Was previously defoaned at 70 Cin
vacuo . Using thf er%ﬂ‘hCEB%ggPFiﬁﬂ‘,’lﬁesHﬁEm PR e W HsHuced
in the fol)]ow ng,mapner.. The.resin conposition _ for senm condugtor

encapstl at PEREHOSFERRTE DR Hhst AERTRAFS & &9 SRRAPRGOE PERRRSBoark® whi ch
had been h YA | -\ O.7 KkPa b rinting through

openi ngs f%?kn%%e}t%lé ’%%E%e?ﬁé% g’:#' F:at(r%fr %%‘?ln%é(ggﬂﬁ\ﬁf)& ceﬁilq%n E):gﬁd]éor‘? %C'}mg

sem conduch95r-&! GEBMEr (Ssa2® with ATRXurabi e o BbanRLRLRE Sbdiiedll Iing
circuit board and electrically connected thereto with connecting el ectrode
25 porti onpobyibhervaidip rebided hardrpgseaotitk dSiedtOCax 2he Naneb0 M N
+ 220C x 5 Nx 2 mn). Hy this treatnent, an encapsul ating resin |ayer was
si mul t aneotdhe, fthengdp hetieeyadphd apuaddngt heaidl sing) thersanitcdroduyakand t he
sem caonductor _elepents . - 55 2 4 APR 2003 Thus, a sem conductor device
was prdductavhgeris Fidhigs Mok Fhe. reén apppositdophEor cxgiicanfiatia on f ox

| n, 1 condigct | ati d in Exanple 1 i ous|
dof on-acd Sro9peSEAPREY Eh o BniBP G o a P Ao h REMpBSPLPBIESg cured
em conduci.Qr i i n f ql i n n CJA_ WL N
ii rcuit go%?d fﬁgﬁ ?légln ‘Q%%g%ﬁﬂﬁ%?g#efgﬁgﬁt ?'a!r#\t?rft gdﬂ?hgggé%nm\?é’ge%:’ e%ar ed in

whi ch the gbeiEshaupese gkeahttcal|yrs@hbegted to the circuit board with
bondi ng wires. The sem conductor el enents which had been ~. 0 heated to 100
C ~aexe potted byhappdthod) idrehehsingt dind dirsipenthe +&eif esdapoitdesi ti on
for sem conductor encapsul ation heated to 70C. Thereafter, the resin
conpogi%t i oRCAPPRPEECRHIC BRF P IRPHERYIRP d5 BotosPerifically Homviteady form
an encapsul ati % r.esi N, er in which thetéeg:' conductor el enments were

atk

| a 1 ]
encapsul at BAPTES LTy, PAVERST ¢ §* BT HRYP8 YSHER COPVRETTER dreT

produced. BX Mf@lﬁugggcgeshgtfg%gﬁgi 0 d %ﬁgior%%o%deugscgd encapsul ation

prepared i n Exanpl e was pfevio oaned at I N vacuo. Ussng this

resin conpositi OffxamdpBesi SHONCMIC it 1RV iFeR Wa312ng BROMYESd Reddie i) | oW ng
manner . A wirzx~g circuit board having sem conductor elements nounted
t her eon \Wasopn tjag etdoandwhneh thiee seXdenidscere devéeker iwdahl heomwadned t o
the circuit board with bonding wwres . The sem conductor el enents whi ch had
been Ré&at egempeThtioe riopemicandughsiry engapssletdoni off theliisymnddon25 in a
vacuum of 0. 67 kP%ée;he resin _conposition for_ sem conductor encapsul ation

e

heated to FRR-IRTRAMES "EAEOFSsHh HHFoHad ot Rppt HBEHWR matrddngy
heat N9 atod200. 41 A0 LOULS £ {101 1 88.8058RY SLLOYLLESLDLAYEL, 40 Whi ch
t he sem conduct or P
mentioned above, i.e., side £ill encapsulation process, press
bump encapsulation process, printing encapsulation process,
25 etc. The resin compcsition for semiconductor encapsulation
may comprise an electrically-conductive particulate material

such as nickel, gold, silver, copper, tin, lead and Bismuth

dispersed therein to form ACF (Anisotropic Conductive Film) or
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- 56 2 4 APR 2003 el enents were encapsul ated. Thus, a cavity fill £%E§ZW3
sem conduct or devi ce was produced. EXAMPLE 20 The resin conpos~.txd%

sem conduct or encapsul ation 5 prepared in Exanple 1 was previously defoaned
at 70 Cin vacuo . Using this resin conposition, a sem conductor device
was produced in the followng manner. A wring circuit board having

sem conduct or el enents nounted thereon. was prepared in which the el enents
were electrically connected to the circuit _board 10 with bonding ires. The
resin conpbSFt (RRE§Fr <RI CoRFUCES eeﬁ%ﬁ'ﬁ%hl“jl’i%hlﬁe?}i% usga7§e ﬂ/ﬁ%
applied to the sem . conductor el enents.which h been. heated t0.70 by
printing tﬁif‘bﬁd‘}?"d"pté‘rﬂ%gs&f’o?ﬁé‘?f ad‘?'f'ﬂgﬁgs( caT TET F°f“ﬁ§sl"g§|°ﬁ%°r
conposition_appli cur i ty12 f r rman
15 encapsufg?llg%ﬁn?gg?%gl aey%ec%%lsﬁl)i\ﬁ%?%%‘ 'ﬁa@?slgr&n %&ﬁgﬁ(ﬁ%rggl tewr%n%sié\}eﬂrgg
encapsul at gg, J0YSHoA-£aYI 4 Yakhh hgWHIR ST §LRINCLOKsERVA £ BnVkdhdyGslliced.
EXAL~ZE 21. The resin conposition for sem conduCtor encapsulation 2 0
preparefl | BoEXBBRUENG tRE Wi usideulief eiRd &b e hehad VadiWtor st Ng
this resin conposition, a sem conductor device was produced in the
fol |l owi ng andAaerbonAingr aggnti.rcuit board havi ng sem conductor el enents
nmount ed thereon was prepared in which the elenents were electrically
connect ed to theThprexedudbben ofbavs ehl eerdh Flgeniders ceThempESFARE dffosi ti on
for sem conductor encapsul ati gn heated to, 70C waszaéﬂied o th%

seni conducE§F1B| SRARRFAHETH 9T ps IRRdvst o ?’b‘ig FHLRERR ubh o7, 67

kPa bar printing.thrau eni.ngs forned i,n_a mask.. Thereaft - 57
> 3 APR boUSPBLRRCONToR DR ER P rR T das o L a By RBAR R aFa1%b & or 16

hour s 4@ 1 ALT-AN LICARSUL BLLDS HRTedAYRTad b SShdd By SRELGABGULLAL

el ements were encapsulated. Thus, a cavity fill type sem conductor device
was producgedthadeXAMPLE 22 The resin conposition fox sem conductor
encapsul ation prepared in Exanple 1 v~ras previously defoaned at 7 0 Cin
vacuo . Using thilber estoduonposi tifona assehtominiistnr dgsiicee Wadl priseluced
in the follow ng manner . A wiring circuit board having 10 sem conductor

el enent s nEGFEEAPER I RBS* PrREP docth ¢ FaRRIHIPYhEhe Fefdm oy ition

electrically connected to the circuyit .boar . . . .
:E¥:r semfcon uctor encapsulation og the invention is applied to

15 a semiconductor wafer having a plurality of semiconductor
elements with protruding electrode portions formed thereon.
In some detail, the resin composition for semiconductor
encapsulation which has been heated (to a temperature of from
about 40°C to 90°C, preferably from about 60°C to BO°C) is
20 applied to the protruding electrode portion side of the
semiconductor wafer by means of a dispenser to form a resin layer
made of the resin composition for semiconductor encapsulation
to a predetermined thickness. The formaticn of a resin layerx
made of the resin composition for semiconductor encapsulation
25 to a predetermined thickness is effected in such a manner that
at least the forward end of the protruding electrode portion
is exposed to the exterior of the resin layex. Subsequently,

the semiconductor wafer having a resin layer formed thereon is
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wi th bonding wires. The resin conposition for sem conductor encapsgézﬁh%m
heated to 70C was applied to the sem conductor el enents which had

heated to 70 C, in a vacuumof 0 . 67 kPa 15 by painting through openings
formed in a mask . Subsequently, the anmbient pressure was adjusted to 20
kPa to renove voids contained in the resin conposition for sem conductor
encapsul ation thus applied. Wile nmaintaining the anbi ent pressure of 20
kPa, finish pra.nting was conducted with the resin 20 conposition for

sem conduc®® EﬂcﬁﬁgaPﬁ?iéns%h?‘é'éidlﬂ%t%@evﬂﬁeafter; the resin
conposition appli 16 hours to faorm an

ed s cyr.ed by_heating, at [120C for
encapsul ating r eSh® Y%f@atilr?n\mggh 3 hESELRi CGYETCtBrdR| SfentRensesin
encapsul at ed. Thggiog f:o%:\/i EM'LLL'I;E{V_QE esllecrg (:S(‘)Jgd gtor QE ice vas roq:uced.
25 EXANPLESFHPFRE 18R i n a0 5P gav FeE SR Eed T ER AR A% S 15T Was SHitaced on

a mounti ng.pogr gy £ oL hey, - Desk din agse Rl £t 14 cald Yo cannected thereto, and
this stru%rg{:wgs héat eﬁ t%tﬁl O%C. - 5155 2 4 APR 2D03 Thereafter, the gap

bet weery t he mounthagrboas dlapsk it ss FErgeAINEL0bedeN | £0y Wigadd L&Y means
of a dispenser with the resin conposition for sem conductor encapsul ation

prepar ed xasExand eventtiadiyhatebaonebeat e heatify 3na eesimg o @KROSI ti on
applied was cured by heating at |20C for 16 hours to forman encapsul ati ng
resi n | ayeresant haygapupyt kecefifectednbedndecrer addeirc evdrtdnghefnuunet i ng
board. Thus, a sem conductox pxoduct was produced. The encapsul ating resin
| ayer of e&ERLIGPRERELTH ¥RFPEonduct or devi ces and seni eonduct ox product

t hus obt ai ned V\B.§ Vi §c§allyt xam ned for %he presence of bubbles therein .
The results obtarfed “8Fe sh i A esTF t 07 B> BxaMFrPES S¢St B8R esence

0:f DuRpl eadni gohabEgll snblifli100fon NSyl Al U ERNUMRIR 12 &

Exanpl e1415161/18~. 920pr esence of

bubbl essl i ghhshi ghirémneeoneshdudibli gidnRiiNcRalb8 &n a matrix wiring
circuit board having individual wiring circuits formed thereon
toe form a resin layer in such an arrangement that the
semiconductor elements are encapsulated. Subsequently, the

15 resin layer is thexrmoset to encapsulate the plurality of
semiconductor elements with the resin composition. The
Plurality of semiconductor elements thus encapsulated are then
cut every semiconductor element to produce semiconductor
devices.

20 The resin layer thus formed may be in any state so far
as it is eventunally thermoset. The heating and curing of the
resin layer may be effected before or after cutting of the
semiconductor elements.

As the method for forming the resin layex made of the resin

25 composition for semiconductor encapsulation there may be used
2 method using a dispenser, a method involving printing through
an opening in the mask or the like similarly to the method

previously mentioned.
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Exanpl e212223Pr esence of bubbl esslight noneslight 20 The results given in
Tables 3 to 5 show that all the seniconductor devices arid sem condudt @R 2003
product excluding the sem conductor devices of Exanples 1g and 20 were
satisfactory - 59 2 4 APR 20D3 in that no or a slight anount of bubbles
were observed in the encapsulating resin |ayer. Exanples of the process for
t he production of a sem conductor device conprising the resin conposition
for 5 sem conductor encapsul ation of the invention provided on a

sem conduct or wapdkteznatavedyy i khevresigq compest thonr Bowi $émigontbmiczhed
herei nafter. EXAVPLE 24 The resin _conposition for_ sem_ conductor

encapsul at eOF3PSUBREREREE FRPELHRR PrdothRBrpEEYLbnG o) egdrodempriion
tenperature of 70 _ C in vacuo . A senicogductor devi ce (wafer_ | evel CSP)

was then pFodfced%rr 8m ERBIFERARCESRpo¥FTPEN BHIA P Hefda ¥ &fs. In
sone detail, the resin_co Si.ti o 1 duct or, _encapsul _at.i,on _was
applied tosFﬁ'é'cﬁ'F’o F&;alrngf eéﬁtﬂesc?vlg% e %%ﬂt%gﬁlgﬁd%l&c%gog%m%%ﬁt Uctor

waf er havi pg gedl Ld o Ot oS @a0NHUCEQS nel1eRRAL Seyi L Hr Qidudiig
el ectr(r;%e g%rtfonu?gérfrred thgr eon whi ch hag beén pr%vi ousllp,';/ heat ed teéia

t enper at ur @ akkARGst. NI g R e idboRHBESE WAE Sk hivTkdeSEe Ofn 1298 rFdthdd® form
a resin layer. The resin conposition thus applied 20 was defoaned at a

pressure oftheéreénkRas thaht beh therinviistidutala fesmipematutrterofelaMindsar 16
hours to fozm an encapsul ating xesir~laxer. Thereafter, the

r esi npoxt z SmhasavensAydi Bhacwiringftigcuifaborrd apdwbhe zemiednduntor
protrudi ng el ectrode portion was exposed to_the_exterior of the resin

| ayer. The©38meakScBRAUEPRFAGETRIPIRE th&rBuPther: Bndescaeatirg Witter to
producg, sem conduct or ;devi ces. {waf er ,Level CSP)..EXRVPhE.25 The r,esin
corrposf?i onLForressélrﬁ coRdagt osrléeencggsu Rl dué"‘?r 4SABR®3603 %rué”par ed

in Exanpl e slowes +REeWnaUsne %ﬂ%%g?to@ IRG AW Rt dhrds iHRMREVO - A

sem conduct or device (wafer [evel was then produced fromthe resin
conposi ti ovppbledded osseEs ctherokbotbat IthepareadelattriEAR1 Y asddhdati@aDsi tion

for to each other. At the same time, the resin laver is melted and
cured to form an encapsulating resin .1ayer between the
15 semiconductor elements and the wiring circuit boaxrds so that
the semiconductor elements are encapsulated. In this manner,

a semiconductor device is produced.
Alternatively, the resin composition for semiconductor
encapsulation is supplied onto a matrix wiring circuit boarxd
20 having individual wiring circuits formed thereon to forma resin
layer. The wiring circuit board having a resin layer formed
thereon is then cut to individual wiring circuit boards.
Subsequently, semiconductor elements each provided with a
plurality of connecting electrode portions and the wiring
25 circuit boards thus separated are contact-bonded to each other
under heating with the connecting electrode portion side of the

semicoenductor elements and the wiring circuit boards being

opposed to each other so that they are electrically connected
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5 sem conduct or encapsul ation was applied to the protrucling el ectroﬂlg 2003
portion side of a sem conductor wafer having a plurality of sem cond tABB

el enents with protrudi ng el ectrode portions foxxned thereon which had been
previously heated to a tenperature of 7 0 C by printing through an openi ng
in the mask 10 at a pressure of 0.67 kPa to a thickness of 150 ~.Im The
resin conposition thus applied was defoaned i.n a vacuum of 0.67 kpa and
then thexnoset at a tenperature of 120C fox X6 hours to form an

encapsul at taeadsiotheayer 2t Thhe sanecting hdheesepiporayaminaseberd amed in
such a manner that the forward end of 15 each protrudi ng el ectrode_portion
was exposefPBRdt He ehPEBs Mt ier?gj:aPéé‘ilﬁ‘tll&?er?e#% JEFECONTEYRR WS Was

th t into,pi b di t d ' d deyi f
| ovel - Cop) SSRERARPRECSE SHERECT G BoHoERFPohr b E AT dP et

| at | i I f .
encapsul at Lpg SLERALELALLPATG o 108 S ANl aedlel 08B Shdhner

t emper at ure of I'n vacuo . sem conduct’or devi ce

t hen prg)dugegeﬁggghaggtggsggvggmié,i,é}ghééw_s def oaned as follows. In sone
detail, the resin conposition for 25 sem conductor encapsul ati on Was
applied to the paothedhethed Eobrfrioniey the Feifel Hf e AmaaE SHOERE HeRinaf er
having a plurality of sem conductor elenents with protrudi ng el ectrode
portions foempdsihierdiratseriidoaducten eneapsubiyidrdthede map be @ked 2 4
APR 2003 teiaperature of 70 C by printing through an opening in the nask
at a pressamediedusingipditpensery ke sacgfinurl vingpripbieg fthaoughhe

ressure of the atnosphere was returned tqQ,20 kPa_where .t he,resi

D ompos {1 ORPWEBSHET BanBa the Besk S [he Likss ST AR I tto B ndrthofas

subj ected %Qe&wﬁﬁ%ﬁﬂéﬁ&i@e&t a pressure of 20 kPa. Thereafter, the resin
oh tThus applie

conpositi a was then thernoset at a tenperature of 120 C for
16 hours to formge | Bk s wa 1haper fut R Ladd S6xiNdle HETHR
portion was polished in such a manner that the forward end of 10 each

pr ot r udi ngfelkevingdecepatiplen amd compazatior bhampheapshnhatthy presentl ayer.
The sem conductor wafer was then cut into pieces by a dicer to produce
seni conducinvegtitresh¢nddenct dve| cgsrrue iy pgifkeq] dheety - of

sem conductor elements Were nmounted on a matrix wiring circuit board having
i ndi vi dual wi ri ngPRi Tt ERD AREFHERSS ¥RFENPEBRATRY BF 1% to Ahese

sem cq@ucﬁ}g%m_gfgisge (MAP- - BGA process) was then produced fromthe res~. a
conposition for se~azconductor encapsul ation of Exanple 1 | ohich had been
20 def oanegpgt @ +&8Pgraiyze of 70C as follows. In sone detail, the resin
conposition Tor sem conductor encapsul ation Was applied to the entire
surface of sen congsted DIimd c8pok$ BOLDL eHepBebbRtaAl BiyX thiel ifQ 1oWiag t

board whi ch had been previously
chemical feormula (2) (GK-4137, produced by Nippon Steel

Chemical Co., Ltd.; epoxy equivalent, 174 g/eq; melting point,
20 70°C).

Q- GH-CH:- 00 )-0—( O )-0-Che-B-c,
\0/ \O/

(2)
25

[Epoxy resin a2]
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heated to a tenperature of 70C through a dispenser to forma 25 res“nAPR?_ 1
such an arrangenent that the sem conductor el enents were encapsul ated. Aﬂg
resin | ayer thus forned was then defoanmed at a pressure of 0. 67 kPa. The
resin conposition thus applied was then thezznoset at a tenperature of 120C
for 16 hours - 62 2 4 APR Z003 to form an encapsul ating resin | ayer

The matrix wiring circuit board was then cut into pieces by a dicer to
produce sem conductor devices (MAP-BGA process). EXAMPLE 28 5 A pJ.uraxxty
of sem conduct or Bekphensy \Fer eypaunimeshkyt hresdh bOEwskh nFohtbe YR+ &L B ri X
Wring cixcuit board having individual wiring circuits fornmed thereon.

Usi ag t he peetincednirysi Tolko f BasebniCoonduictdr; ehiapsdl ati @5 °Sremaew i n
Exanpl e 1 which had been pxevxousJ.y defoaned at 70C 5.n vacuo, 10

seni conducegrivalerts LRBPILER) process) were produced in the fol | owing
manner. The_resin conposi &i on for sem conductor encapsul ati on was applied
to the ent iFBO%Yr F§8&%0P3{ he semi conductor el ements Wich were mounted on
the matyix wring. it rd had .he s 0 j uum of
0. 67 15 kpa by BHFRPPRYPhESas eEn e Satiy (PBrRa e 10 b kotiof LT
conposi ti og,jhusHaRA! ied Wasd henpured byodeal igeal dafivaadidr, Wisdours
to forman encapsulating resin |layer. Thereafter, tHe matrix wring circuit
board was gukghnto pieces with a dicer to produce sem conductor devices
(MA2- BGA process)) 20 EXAMPLE 29 A plurality of sem conductor el enents were
nmount ed t h{Bpghybeedinngdi~. xes on a matrix Wring circuit board having
zadividual wiring circuits formed thereon. Using the resin conposition for
sem conduct or en€apstpilive ppepur &¢siin xepx@eamiled bxiheh frld veay

previously defoaned at 7 0 in yae sem cv~ndyct.ox devi ces (MAR- BGA

P oceot] | NERBRSEBGLCRFTHA nd ™ ol [R50 1y mEAREFRCoTndY e SLRPEBNIUSTH on for
senm conducLQr psul at.i Was P ls to.hh ntjre. of. er --
63 2 4 iﬁﬁ“‘;gﬁg éoe'rﬁ r%'(}(r%tgd\(lz? 7Bl J'ﬁ%sle\%rﬁ’cﬁg\ﬁé}eécﬁ‘oﬁl%?%gﬁgﬁ?hne ‘mat ri x
wiring cireggegyboard and had been heated to 70C, in a vacuum of 0.67 kPa by
printing through an opening formed in a mask. Subsequently, the anbient
pressure was returned to 20 kPa to 5 defoamthe resin conposition, and

finish printing was further conducted ~..n a vacuum of 20 kPa. The resin
coanposition thus applied waR:0 hen cured b¥dheating at |120C for 1.6 hours

to form an encapsul ati ng resi n)—ayer. eafter he matrix wring
circui¥® board was CLE{:/H'ICH)I'Q. @ ¥ Nl .@Eﬁz'ﬁ@‘fﬁf oduce
0 H.C s 0 (3)

20 [Acid anhydride]
Methylhexahydrophthalic anhydride (methylated HEHPA,
Rikacid MH-700, produced by New Japan Chemical Co., Ltd.)
[Curing accelerator cl]
A microcapsule type curing accelerator was prepared in
25 accordance with the method previously mentioned. In some
detail, 11 parts of an adduct of 3 mols of xylylene diisocyanate
and 1 mol of trimethylolpropane and 4.6 parts of an adduct of

3 mols of tolylene diisocyanate and 1 mol of trimethylolpropane
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10 sem conduct or devi ces (MAP-BGA process). EXAMPLE 30 The resin L4 APR 7003
conposition fox sem conductor encapsul ation prepared in Exanple 1 was
previ ously defoaned at a tenperature of 70C in vacuo. A sem conduct or

devi ce was then pxoduced 15 using the resin conposition thus defoamed by
flip chip nounting as folJ.ows , In sone detail, the xes~.n conposition for
sem conduct or encapsul ati on was applied to the pxotrud~.ng el ectrode
portion side of a sem conductor wafer having a pluza7.~.ty of

sema. conduwese shiéffomndywiissploed uidi RgndbdaireodE 2 @Paudrst pénsripheryl

t hereon Whi ch had been previously heated to a tenperature of 70C through a
di spenser pbosphhinekaed 3 .&rsotepf ethydranetatespn quring aghetenters the
sem conductor wafer was cut into pieces by a dicer . Subsequently, using a
flip chip BEndRFEPATHI FhgPitr RRdSoar FSRAATIHId bRRn TP FusPY2HRat ed

2 ~ f.70C and 1.cQnd I h d
wer e hot - pPEEEEA LEBnGI 1Y ORREES 178 P00 I T, EhS 285 e o2 i n)

with th L ClLJaCUWqt r esin Y, S of _t enj duct or
ol erencs bEPRgviEyac o Y BICREGE, 3 18V el MR er
the seiai condpatat gheMeALs Abd N&NMJiNGhakECHEipDARE hvexevel echd cal |y
connected to each other with the protruding el ectrode portion, and at the
sanme tinme, miktareapss allidly setsjdrdaay eto Wasufoifiachtivd ey gogntletoeen 5 the
wiring circuit board and the sem conductor elenents. As a result, a

sem conduchemogéxiese twagopmoducedubyidhi p Wiw pmusionnghuEXfkPheéd3daThe
resin conposition for sem conductor encapsul ation 10 prepared in Example 1
was previ ofseR FPRFGRY Hta 3 PR IRERBIoT (xR etRm e ipped ifEBhdRIct or

dovi o yas Lhon Produced [ rom e, xes n camosiy on Ly defcamed by f11p
cnl p n . ¢ | I SITI on (0),¢
sem conduct or eneﬂp%taﬁﬁ%mﬁgnépplffgﬁégtghgfpra%t ré’%é%gss«?i&ﬁ de

portion side of a semcon or waf er ing a plurali sem conduct or
el enent s WebhtBEQLRG0S R xA<L6F 4R Ui ld e thamiRd (oL perpihaach e been
previously heated to a tenperature of 7 0 C by printing through an openi ng
i n the nmaskguecast hbthhies dhudPrparehemasathen piithdenthendusppingal er 2
0 was cut into pieces by a dicer .- -Subsequently, using a flip chip bondex,
a wring cEranetl psarddedi h thedfpregoprovpolsisriratian reagtosnpefhe ure of
70C and_t he sem condyctor el enenpts thus separated were hot-pressed

(condi 13 onBSUEGHE ROIBERER o7 MEPPPesaEte BhR SUBLTIa A ERSL FEAGFTT ng

circuit bo n .LeSin] .de of t.he.sem conductor elenents

bei ng oppogie'l r{% oggggﬁfég F11'£e‘rE ll? g%ﬁ%ﬁ{ég%ﬁ?\e??df I‘?el asceema%o‘ﬁ‘d‘t%‘?’:mfl T el enent s
and the W pigndy@id Cok: boahdupar e fl epkbiinaldy 590866%ed Q038R 0ther with
the protruding el ectrode portion, and at the sane -- 6 5 Z 4 APR 2003
time, an endepsdhpkung xeghd kaythgwascéelaeitdn. t hasupdaehwden t4ige W ri ng
ei xcuit board, and the sem conductor elenents. As a result, a sem conductor
devi ce er asgproudgcedshenELPp WEH purdedttiengto BANpZE B2 ITheprEskaon to
conposition for sem conduct or encaggul ation tprepaxed in Exanple 1 was

previ A1 yTERPYSNEYe RO W AR rAEE LofeY o £XCM RhG RANPOUAPERfPContRICt Or
devi ce was.nep s QQUGAJ |90 DSal§db SUTROSLE Q1L 41 SgLoared fy, 111

chi p nmourni'ng as
mixture was then subjected to dispersion to obtain a suspensioen.

To the suspension was then added formic acid to adjust

the pH value of the system to 3. In this manner, amicrocapsule

25 type curing accelerator in which the amino group present on and
inside the wall membrane had been blocked with foxrmic acid was
prepared. The microcapsule type curing accelerator thus

ocbtained was repeatedly subjected to centrifugal separation and
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10 follows. zn soave detail, the resin conposition fox seniconductorZAAHQmm
encapsul ati on was applied to the pxotruding el ectrode portion side of a

sem conductor wafer having a plurality of sem conductox elenments with
protrudi ng el ectrode portions formed thereon which had been previously
heated to a 3 5 tenperature of 70 C by printing through an opening in the
mask to a thickness of 50 F,im The resin conposition thus applied was then
def oaned at a pressure of 0.67 kPa. Thereafter, the s~ni conductor wafer was
cut into prépeinpy andithen dsigd dgubnelyte Hiegiaresspsels pypsmivring

wiring circuit _board 2 0 which had been previously heated to a tenperature
of 70 C éﬁ&e§ﬁ§a§8ﬁié&n&ué?@@'épeﬁéﬁﬁsPPHG?’sepﬁk%I%¥Ptﬁﬂﬁe??ﬁﬁiqaﬁéssed

conditions: 140C x 20.N x .60 mn +.220C x 5 Nx 2 m ith the_wirin
o 1 Dodianana= nf tha i SPaaEp=B1A e (i Ao A ORI PRI i ng
opposed to (o . he t by L seni C s and
pp TRE Ba%gt; be 1fe Qﬁél:?e%ﬁ SUNTERE He ggg@@@ﬂg &ﬁg%etetlheepw

the wring circuyl board were e connec to eac er wth the
protrudi ngnekeehkhpdaiRart il anghat thepgan@nrleapdBiatBdencapRalat idy resin
| ayer Was forned in the gap between the wiring circuit board - 66 2 4
APR 2003 argiphengepheephtifkonae|IEBYSwelGha Haged én theS €8LAD NEMSRIrRS
dev~, ce was produced by flip chip nmounting. EXAMPx, E 33 The resin

conposi ti orff thesarccordpsudr sypepsukangoacSeperpbered in Exanple | Was
previously defoaned at _a tenperature of 70C in vacuo. A sem conductor

devi ce was [FHEAPEr 3468468 *RLSM £RE resin conposition thus defoamed by flip

cem conduct o en¥SRSAPRY; BRORASea-RY BPaN RALERET Gl N0 el act r ode

porti Si . 1 or fer having a plurality of sem conduct or
el enent s mﬁ?ﬁgépgfgﬁ |%%Qg#%%tfg e portions forned thereon which had been

previously heat ed-h‘&hﬁﬂ-ﬁ“ﬂ%&ﬁ%!ﬂiﬁiéﬁzvl@@ ¥upeL ol | et , gpﬁasc%ei &pf 0 .
67 kPa t hrough an opening in the.mask to a thickness of 50 ~u. Thereafter,
15 t he presuikekafl ChemigbaBsgbepe)was returned to 20 kPa where the resin
conposition thus applied was then defoaned. Subsequently, the sem conductor
Vaf er Was débpuseedct §ililmksHiprinting at a pressure of 20 kPa .
Thereafter, the sejai conductor wafer was cut into_pieces by a dicer.

Subsequent |y, usPREeEI8Lf I5497Shi pbiFRiePovaes (FRG2LPPeuPEosysed W¥ ch had

been vigusly heated to_a tenperature of 7 .and _the 1 conduct or

ol emerts t BHEeYeSBRLER g WBFe" RoRVBTEYRCRSTELRUR  THHES A 500 WO x 60 i n

+ 220C X Shr¥eoZghhRk: Wit Reth@owyi rzng c~. z~cu~.t board and the resin |ayer

side of the semconductor el enents being 25 opposed to each other. In this

manner, the sem sphdgiEal Pis®BEIialtdwideM(FBRYSE] IFrddudeepby DENKI

el ectz~.ically connected to each other Wth the protrudi ng el ectrode

portion, aK8GAKUt Koc¥an#.Kirepvenagacppstialendiaester] aderun)as fornmed - 67

2 4 APR 2003 i.r~ the _gap between the wiring circuit board and the

sem conduct or el emenEEAMELE Qi-4_AND S COMEARALIVE, EXAMELE- ¢ was produced

by flip,chip nounting. E&fNP?fE 4 5 The res~. N _conpositi fo

sem cohduct or engéﬁs%f%rtel o%rle’bFSeﬁglF e ?lr’loﬁz&grﬁﬁeemixﬁngsa cﬁr"_ |15’l?s|£'? e(fe‘?hoaned

gﬁ Ogué ggpfe%gﬁn Whe Forfi1aEilddeVPiin A SRIBLONHUGE RS, deviree VA, 1Igh
mixtures each was kneaded and melt-mixed by means of a universal

agitator and then cooled to room tempexature to prepare desired
resin compositions for semiconductor encapsulation. The
25 Xkneading conditions were as follows. The epoxXy resin and the
acid anhydride were first charged into the agitator and mixed
together at 100°C for 20 minutes. Thereafter, the temperature

of the mixture was lowered to 80°C, and the inorganic filler
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the resin conposition thus defoaned by flip chip nmounting as foIIowz AIRE
sone detail, the xesin Conposition for 10 sem conduct or encapsul ati fﬁ 4003
applied to the entixe suxface of a matrix wiring circuit board having
individual wiring circuits fornmed thereon which had been previously heated
to a tenperature of 70 C through a dispenser at a pressure of 0 . 67 kPa
to forma resin layer. Thereafter, the matrix wring 15 circuit board was
cut into pieces by a dicer. Subsequently, using a flip chip bonder,
sem conduck®s £ieeRNtke ded. haticgezupltihtl niytote Cwad eetingedd|fest 2ode
portions provided thereon and the wiring circuit boards thus separated were
hot - - pr esseindteadind chen Foddedxt@FONCK 6Dhatrate WR20Edded thea ciniing) Wt h
20 the connecting electrode portion side of the sem conductor el enments and
t he resin acgeltesstierof This Wiritwye imeasuhemnpaaniseddryigs Bigpiqe fiaxr @ach
other. In this manner, the sem conductor elenments and the wiring circuit
boar ds wer®i®RER®rical |y connected to each other with the protruding
el ectr%g‘e9 portion, 25 and at the sane tinme, an encapsulating resin |ayer
was fo d in the gap between the wiring circuit board and the
sem conduc | ements. As a result, a sem conduc . dev)y s produced by
flip chip n |§g - 68 2 4 APR 2003 EXANPhE ggki‘ﬁé #‘%%lc%\?conposi tion
for sem cpnductor encapsul ati pn preparExpagileExanpl e 1 Gexpagediiveus| vy
defoaned pt a tenperature of ¥0 1C |n Zacuo 3 A sdim dofkaepde devijce was
t hen prodUEpéx{reasint he [raSi N conppsi+i on Bbus| def ogmed by-flip chip
mounting ps follows. In Jawe fekael| the fes—. n sgnpdsitiiongdor
sem condufptor encapsul ati{QgJ§ WaS Zpp[Tfep 0 e [endrg surface of g iuatrix
wiring cifcuit board haWIgEi Ty drat—w igs i Tcuirtis—fornmed—ttHerieon
, Wwhi ch hagheen —oustyhpated asi0cteppetatgre—of /7S by printing
'h Acid atihydride ' ) I'61:8 | 37371792 5H 6L 3y

rough ap-—openthg—th—the—HasK—o—+pHh espa TFhereatt-e
matrix wifTRERPrcujt boarttwhs st lihtd bEBES by aldicer —Sub uent |y,
using a f|iPTRrP-HoTler, S ndubt of_el edentlst2alH_havi ng._a rality of
connecti npg_electrade_portiShs| provi Hed™ t her eon land 78 the ¥ fing cli rcuit
boar ds t huEneegaraced wer|@lhol -pP2ss58@-Tcordd& ilods38 140C BT2@ N x 160 nmin +
220C x 5 N&idPlexn) with [tdfe tomb2ct i IRL el e&ct4 ddd4forlt i on 468e of |t he
sem condufContehtrmefit s and the B&sip l6ayer 80Dde o88thHe wiridsg circluit
boar ds be| nbnepgasid fidleacin pt her In this manner, |the sem conductor 20
el ements pntbtde shdwmly EAtxU|t boards were elegctricdlly connected to each
other with the protruding €lecirode portion, and at the sane tiIne, an
encapsul ating resin |layer was fornmed in the gap between the wiring circuit
board and the seg SRNtS: a ] . device
25 was produced R}gf I pqgg{oﬁn%r?nunt |°'r§1)gs é%%fé@g%%d%éﬁiﬁrgrng%%%&%’?ﬁggsi tion
for sen copfusk&ip s apsdl Anlpit 43 8RA SEmp) e X 8ARL Eod t AVBSe P WA USich
def oaned at a tenperature - 69 Z 4 APR Z003 of 70 Cin vacuo . A
sen cdriducheasdeedcEoxasi tdreni jyr edulsdcf and B 2 byesieansoaPosi tH duypehus
def oamed by flip chip mounting as follows. In soave detail, the resin
conposi t i oW FEPISERF cHRdBEEBFdRREapYitht thn TREceping ceethrdhe dheisee
surface 5 of a matrix wrin fci rcuit. bo%rd havi ng i ndj vi duaX wirin

resin composition or semiconductor endapsulation were eatch

i
T

t he

P
I b

= o -
0

©c W T

then measured and evaluated for glass transition temperature
(Tg) , storage stability (degree of sedimentation of inorganic
15 £illexr, degree of change of viscosity), dischargeability,
coatability and pot life in accordance with the following
methods. The semiconductor devices produced from the
foregoing resin compositions for semiconductor encapsulation

were then measured and evaluated for reliability in humidity
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circuits forned thereon which had been previously heated to a tenperature
of 70 C by printing through an opening in the mask to form a resi /| apeeil]
The resin layer thus formed was then defoanmed at a pressure of 0.67 kPa.
Thereafter, the matrix 10 wiring circuit board was cut into pieces by a

di cer. Subsequently, using a flip chip bonder, sem conductor el enents each
having a plurality of connecting electrode pottions provided thereon and
the wiring cixcu~.t boards thus separated were hot-pressed (conditions:
190C x 20Nrzsf8tanne+ id2O&caotdabcdl wiZhm the wEthlowmingoneebbdng dhect r ode
portion side of the sem conductor elenents acrd the resin |ayer side of the
Wi ring cirrcesnlbsards betngoobbodadTebleadhbele¢mer. In this manner, the

sem conductor elenments and the wiring circujt boards were electrically
connect ed {BlegfnhtEeRELEhPRNEERBEFREEFEIRY DO el ectrode portion, and at

the same time, ap encapsul ating resin | ayer fornmed i.n the, gap. between
the wiring cf f cult-HaPyERET T ARHPECTRAMID P8I L §OTPREL K PRATS , a
Se”!¢°@9”¢&8&'98¥h§8t995 8&89@28 aQXoL"pwﬁﬁéﬁ.?QQ&“t Phri L%é%ﬁ 25 The
resin conp03|%|on or sem conductor entapsula ion prepared In-Exanple 1 was
previ ousl ysdetaasRd gt & LEHPEFALWE OF 15 EokN3VAGULs - wds SRl ctor
device teas then produced fromthe resin conposition thus defoamed by flip
chip nmount ifBg @d3ass/Eransi t4 APR&AYPETdtAldeOWS, rdans0BE daidppdusLsi n
conposition fox sem conductor encapsul ation was applied to the entire
surface of (acrAmilri MGROOENY p¥odured byaiilgdiay Cagpi. ndihve deakurkneny wes cui t s
formed thereon VWi ch had been previously heated to a 5 tenperature of 7 0
C by print PR§echrEugh ArRanaipIe niséngasrtatoh SHidadnr sndera dpada to
form esi yer. Thereafter, the pressure of. .t t npspher e was returned
Lo 20 Kba GRePE Fhe THS RS AHRT 5 ih FeoRoBHPERe Rets arolamah i on
Subsequent Ly, rl i 11 Lr.cuit. S hecte finksh
printing 1%¥'a?%§§%gg%s%%%v%#%%%£e ?tﬁefggggtgg“%g Jﬁig&l r%%t rgi gré _r|' ngry h_(ﬁ rcuit
board was guinkndf PhELESedVidh UL he BHRSOAEN |1Mnd/BRUednf b6 TC G
bonder, sem conductor el enents each having a plurality of connecting

el ectrode pOFCians theosdrfsh £l AaRedetbvidedn 2007 Ognasz 20 ¢ wheatedRi ridalIS
separated were hot-pressed 15 (conditions: 140C x 20N x 60 mn + 220C x 5 N
X 2 mn) wkehTghe connecting el ectrode portion side of the sem conductor

elenegﬁg and. the resin Lﬁ¥er side of the wring circuit boards being
opposetP t o LEAER2EPNEF*PEAIEE] s manner, the semiconductor el enents and the

W ring cirQELtbgggrgso%e%gdg%ggggigg#l¥ 29ng%§g$§g6¥gifg§ach other with the
protrudi ng el ect ode por tron, arla a e sa ane,” "dn encapsul ating resin
| ayer was fornedrjp.the.gap e e aW {400 GidGildeDRR' 48 AR o

sem conductor elenents, As a result, a sem conduct or 5EV|ce was produced by
flip chip apuméigigt 2F Theovathousasepueonthet tfesdevi eonpbbisiabt ddxed were
each then visually observed for the presence of bubbles in the

encapsul at Eagirendncktayeencaghulatiant to & dissiaght ot A20nmiFablBe Gemid 7

bel ow. 71 2 4 APR 2003 Exanpl €2425262728293031328r aseaca of
20 tube was then capped. The test specimen was allowed to stand

at a temperature of 25°C for 30 days, and then confixrmed for
the degree of sedimentation of inorxrganic fillex. In ordexr to
judge if sedimentation takes place or not, the change in
turbidity was visually confirmed by making the use of the fact
25 that where the inorxrganic filler is sedimented, the level of
turbidity of +the resin composition for semiconductor
encapsulation changes. When the turbidity decreases

(transparency increases), it is defined that sedimentation
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8ubbl ssl i ght Bl i ght nonesl i ght sl i ghtsonsalightalightnone Table 7

Exanpl e3334353637Presence of bubbl esnonenonesl i ght nonenone 5 The resul thAeR 2003
given in Tables 6 and 7 show that the sem conductor devices were
satisfactory in that no or a slight anmount of bubbles Wre observed in the
encapsul ating resin | ayer. As described above, the resin conposition for 10
sem conduct or encapsul ation of the invention conprises as epoxy resin
(conponent A), an acid anhydri de-based curing agent (conponent E) , a

| at ent cur tageaqeles at dn foweapbrisitl ,Cyhenatice heighbrafathe fedimnted
(conponent D) , and has a state and viscosity in a specific range at each
of 25C andp@®tioGoks denmern Mprel5it Hissdeéinadcthafo setimantaticaiakaruct or
encapsul ation has a prolonged pot |life and excellent storage stahility as
conpar ed rBLRReconteht | DFaFe |3 FP fyenBark. XThdhern Ahere

i
conposition for sepm conductor .encapsul ati on_.of inventi on further has
orool T ent HPStRA SRHITTITS BARF IR £ abF ITT A Bhar B8 THEhGha

onpositi on,
al t hou solid or m - i om t e piA&l Vviscosity
drop a%c] tﬁﬁbs‘egaﬁlégel‘i Zﬁ% ?e%{%% a ef%gg%%h}%edasb?%wea%a%%og' from40 to
80 C. In*ga}rt,},g?ljr@é,oﬁiaggcgpftfe&;ghd@rrposi tion for sem conductor
encapsul ation of the invention is solid or sem-solid at - 72 _ 2 4 APR
2D03 ordi nary tewper aksif, cohposAfPosi £bHNseMiatndle it Jersd ka1 ik de
freely handl ed at orclinaxy tenperature after applied to sem conduct or

el ement s owakakiloyed rteouisttabpdaiss 2. 2BCEortmrgbherehforr 28i dagsnpdid i on
for sem conductor encapsul ation can_ be 5 used in such_a manner that a

senm conducearPk&f ¥RSopeaaitFrE FPFi NySePFetiviPebare ¥mdt3ktey Iaging &t ed

wth the resxr~ coanposition and then cut_into individual e ni.s. And

W ringl i BERPe PR EYRR g e S R TP R FERF BAE LS | RO Folia | ve
wiring cirgulit ; . b¥mbher ; Y ' ith a
0l Bl DGR L5 SO . Dl bHC LIRSS PRI g 1S

seni conduchOls gRRaRssH ald o 1@fatl Berbpyendian can i_lQ'.ejﬁEl?é&daé ©a S@ldd or
sem -solid state at roomtenperature, the inorganic filler (conponent D)
does not seteneikscoAdter dfhgkyagihe iedfivent onpesithaanli britsess . 0oLt Or
encapsul ation of the invention 15 can be stored a.n a solid or sem -solid
state and thwes| pgukésedthmt bafowet eaproat it & adudoeingst@ -nddebeftor e use,

maki ng it possible to_conduct satisfactory encapsul ati.on. As result, a
sem comtuc E‘rrscﬂéﬁ%é’eaﬁﬁ??’ noe hrgyH-5 glrl"ﬂ‘b?‘f’¥?yﬁb%fg B (*J"B‘E“&Fn*éﬂ.ﬁ\'h"e”?‘?fsi n

conposi tion_for sem conduct or _encapsul atign of 2Q t ihyention is, also
Savant ageol? 1971 FEpE HERE A g PR AL SR ae R ' Bpef KPR RF 8RRl o
hi gh storagetetafldhd ¥ sWhiohe khat Oy 8iRss dhalBett &R0, 191 3CHAARIAL OF
(component C) a mcrocapsule type curing accel erator having a core-shell
structure BB wha. Gthed s BafEMdn O DL oVPscss gy abe uheans 2bfaaeelFergyar i1 s
covered by a specific shell portion. E~rtherrnore, the resin conposition
for seni coNdgcruetercups pifeoredin hbhe| prme mMagnats azdvha tReRowRNsPY hat it

has excellent flowahility and hence gxcellent dischargeability and - 73
20  of viscosity at 25°C oxr BO'C.

[Dischargeability, coatability]

For the evaluation of dischargeability, the amount of the
resin composition for semiconductor encapsulation discharged
through a dispenser under speéific time and pressure conditions

25 was determined. In some detail, using a 10 cc syringe produced
by Musashi Engineering Co., Ltd. and a Type SN-17G metallic
needle (inner diameter: 2.4 mm), the discharged amount of the

resin composition was measured after 10 seconds at a pressure
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Z 4 APR 2003 applicability when it contains as the inorganic filler
(conponent D) a spherical fused silica powder in a speczfic proportp@mpp 2003
based thereon. 79 2 4 APR 2003 WHAT z s cz,AZr~-D z s 1. Aresin
conposition for sem conductor encapsul ati on which conprises the foll ow ng
conponents (A) to (D) and which has a viscosity as nmeasured at 25C of 700
Pas or higher or 5is solid at 25C and has a viscosity as neasured at 80C
of 500 Pa's or lower: (A) an epoxy resin; (B) an acid anhydri de-based
curi ng agewE 48CPSaxl aPerl/wur i her ddiee chtsoharged 2800k da 1n00¢amg C
filler. wherein said |atent curing_accelerator is a mcrocapsule curing
accel er at oPTmerag it dordefined ast @icHhes Wondischagoad coranioisi frem
conpri si ng curing accel erator iezgcapsul a(;ted with a shell, paortion _mainly
S

conposed 012%59 B8 ShetetRihgeiSstraRtn° o9 PrrRpTesdh 4 B89ELRRART | owi ng
general forxqul Z):,.(1).,.N C-N wherein .and RZ,_ which may be the sane or
different, acwﬁr%ﬁcgaﬁ?g%oa@ﬁuﬁgﬁo‘gr? rﬁPnB\?aPEn’f‘ZB?gtdﬂiJceﬁ? oup.

2. The gesi 0 siLi se ¢gn capsulatio ccording to Claim
T whoxsi nhaRgZ80kt! S se SO €0 MUELEd BN S TRy
resin. 3. Th@un@Siik COMPOSkhaRANsHOMS e €onsdugbeinda 88CaNSUkAdONte
according to Claiml, wherein said epoxy resin as the conponent (A) Is a
pol yf unct i diaslchepoxy aesimt ig. ledhehsed OmgomiesléveD offosn SapdEEER KL Or
encapsul ation according to Cdaim1 , wherein the shell portion of said

m crocapsuleE sepd copdnedoxc yalthr zeghinasst hpacoepbaele. 5 (C) is one forned
by reacti n% at |l east either of the followng - 75 2 4 APR 2003 (X) and
(Y) with altB&t Adfeorydsrgsity change)]

10 The various resin compositions for semiconductor
encapsulation were each measured for viscosity befoxe and after
aging at a temperature of 50°C for 72 hours by means of an E
type viscometer (measuring temperature: 80°C (25°C for
conventional example)). When the viscosity after agingisl.5

15 times or less that before aging, it is defined as ©. When the
viscosity after aging is from more than 1.5 times to 3.0 times
or less that before aging, it is defined as O. When the
viscosity after aging is from more than 3.0 times to 10 times
or less that before aging, it is defined as A . When the

20 viscosity aftexr aging is more than 10 times that before aging,
it is defined as X. The measurement of viscosity by means of
an E type viscometer was effected in the same manner as the

measurement of viscosity at 25°C or 80°C,.
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(X) an adduct of a tolylene diisocyanate with trinethyl ol propane;
an adduct of a xylylene diisocyanate with 10 tri net hyl ol propane.

<2724 Bk 2009

resin conmposition for sem conductor encapsul ation according to Claim1,

wherein said inorganic filler as the conmponent (D)
silica powder and said spherical

is a spherical
fused silica powder is incorporated in the

fused

15 resin conposition for sem conductor encapsulation in a proportion of

fromb50 to 92@6b¥ wei ght , based on the tota

anount of the resin conposition

for semc encapsul ation. (, A sem conductor device conprising a
senicondﬁCIor el'ement proviped on a W E Al cUl U boar d [Wokpazal! Ur pl ity
of 20 connecting el ectrode porgrons—Trgerpgoseg theregetweey,; Lhe gap
between gaid wiring circuit|{board and sai d sem cophduct or ekgggg&ebei1g

seal ed mﬁﬁﬁ aR—encapsHA g estRayer—whet eihrsakd—eteapsurattngy resi n
| ayer is |onE G ?.:go;.a—r-&_ AL onpttt e TR IWRECTE E 6 eneapsill ation
accordi n(_l &2 m 28U C 7 | A I ocessifor |t h@SroHuctPonlof a deni cohduct or
devi ce cqifpdss riF amsdditondudiddr ¢l ehiht prd§Pdefl dB% Wirind4Bircujt
board wi tthtemsl.urlali)ty of cbnnectihg el ectlrode poftions ilnterposed

t her ebet Wesmradee gap| bgt wepn @i d|wi @ng |ci r@ui t| bod&yd and sakd

sem conduUciseabdlldnt [Bel ng seg ed{w if ar engapsplapy ng{resinylayer whi ch
conpri ses fii;.LH 16} etaijﬁ o b t‘vriﬁgrci. tH=—board—ang—sac

sem condyc orCh‘aa er:'er‘h %”th a~t esin conpdsi t4on for Ssemfcondu€tor -|76

2 4 APR 208BBIAERRIIAY on hocordihgto CHaim 1—hnd_thes curing—thelresin
conpositi it &%ﬁm said encap atingre Ul@aye © Alseni cénduct obr

devi ce coORpri Yt M SAIGkAkiBheBBNE nREQYAh 0918 W ring Circuit

boar d,

said wring circuit 5 board and said Sem conductor el enent being

el ectri cald2y ceyesd &f tviseachtet BRangeai d'sem conduct or el enment bei ng

encapsul ated by an encapsul ating resin |ayer
is incorporated therein,

said sem

conduct or

el enent

in such an arrangenent that
wherein said

encapsul ating resin layer is one forned 10 froma resin conposition for

seni coRduct or efE&IAFEL ¥ ERot BiTRP k02 Ghawithe LPlliovwistes 8 lobhe he

producti on of

provi ded

senicondugﬂyf
sem conduct or

. i duyct i i Si i d I t
SRR 0] Ph o P B HEEASE o AVERy 27 SHTBEEPT SRR €l |
sai d

: i ect
iRt S

Eredohy

e§OBOECE £8e { 2 §ACH-O1 NEY

an encapsul ating resin

fa

yer

a.n such FrcHdANgerail ot asabenSLrEE OREURt Qhet RIS i3 onN ¥ PRt ed
whi ch conprises placing a senm conductor elenment on said wiring
circuit bésmmpax@iisicecExanpleéy cdtheceongosationsr iamgprardiog t thoarkk and
sai d sem conductor elenent to each other,

t her ei n,

f or sef? coHRYE G Bh c aF8EFRRT ontatcorFcrglesta
el ement si_de .af

conposi t | SRR
resin layey .y 9. 2 ALEMGaNnALCt oL, pf oduct,

ai.d Wi ri
%&ﬁ%ﬁﬁghdu

Bisfn

havi ng a resin encapsul ation |"ayer

el ectr ode spRIIINGRS, | At eRAFREed With epcky APRLO03 cbh%é%b.%&%@.n JESal d

sem conduct or device being provided on a nounting boar

rcuit b

ZE"ta

orne

3314

el

supplying a resin conposition

and then cur

ROS4R5 AE

iR Wiﬁéfggm%duct or
RIS S

§H FONAUCT or devi ce

RN

esin
§ﬁ?ating

of connecti ng

with the wiring

circuit beetd chddrecsen eorappoilortideyi ceohtaigingposed ¢amsstch ANt i ng

boar d,
15

20

and t he

avail

contained a specific microcapsule type curing acceleratox as

a latent curing accelerator.

In contrast, the composition of the Comparative Example

showed impaired storage stability and had a shortened pot life

because the curing accelerator used therein was not a latent
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5 device being sealed wth an encapsulating resin |ayer, wherein s ?dAPR 00
encapsul ating resin layer is one fornmed froma resin conposition f

sem conduct or encapsul ati on according to Caim1l. 11. A process for the
production of a sem conductor 10 device, which conprises a step of form ng
a resin layer nade of a resin conposition for sem conductor encapsul ation
according to Caiml on the protruding el ectrode portion side of a

sem conductor wafer having a plurality of sem conductor el enments having

pr ot r udi ngewt ey raceearateons forned thereon 15 to a predeterm ned

thi ckness in such an arrangenent that at |east the forward_ends of said
protrudi ng el ectTeriPIreat oA ventiogpyidd ba faethesidesaridied 4fd thest ep of
cutting sajd sen conductor wafer having the resjn |layey farmed fhereon to

i ndi vi dual“‘lf‘%:'efﬁ"&:H‘h%luc?f‘B'Fnp ] sPTr96=%3. ’%fe bi‘%cé’s’é“;‘é’rtlf’ﬁe ?)#O%E}&ti on of
a sem conduct oroggvig&gcgg 19itnc9: té)evqt%sm 11, wherein said step of formng
aresin Iag%’f'e?s carrred ou %y printing through an opening forned in a
mask. 13. A process for the productg:aismsig & seni conductor 25 device, which
conprises a step of supplying a resin conposition for sem conduct or
encapsul ati on aore i Ocddpt 40 £ ANt NeeidrRIftcr RinaPsullh tibn

sem conduct or el enents provided on a matrix wiring circuit board having

i ndi vi dual peepavedsid Brample I &as prévioAPRy 2 areet et ttenperatareesi n

|l ayer with said sem conductor el enments being incorporated therein, and a
step of cue¥i7fg i yarseri xd wepiggnductert deiokgevaathen phedeeed xoayer
formed thereon wiith said sem conductor el ements_being incorporated_therein

5 t oget her TR PR 545 PRRRFFEIoR Ehus dedrampdanfebhgtitt ol ePERBGEt2EA, The

proce for the. producti.qn.of eni. conduct or_devj ce according to,d.aim 13
" aherd n e S e BREL R 2o SRS RSR el g

through an.QReOsRG VR thl A,dhpcilnts aRePEPEESS: dLM1 RRnRRYUG! | ON Of

a sem conductor device, which conprises a step of formng ™a resin |ayer
made of a t&SéachoBpRert WQRh ar boAEL GAN M Ge0 Wl GaRpdrald. ON TheC @eding t o
Claim1 on the protruding el ectrode portion side of a sem conductor wafer
havi ng a ptempésiyiod Eeni semilacbducidrekemensslhbivomgwhichr bdidnpeehect r ode
portions forned thereon to a predeternined thickness, a step of cutting

sai d seni copERE of° RaFePPRATFIES e 7PeSi HaF den PEPREEY: heridvh miging

i ndi vi,dual _sem conductor el enents, .and a ste f contactbonding a wring

ci rcui't boatt ‘é’hg.q:’eoaacﬁ'ué)?é‘% %%'Pl’d‘fj%’?% c%‘f’ér?éﬁ’rp N Hgﬁcgﬁlacﬁﬁ(f&vgﬁggwyng wi th
the resin payshldrs do 38 dunfll GAUING! 95 -8 IENb-300u38! e W fdgeG! M OUT!
board bei ng opposed to each other such that the t conponents are

el ectri calby pxAEGILEh0uAGEh GHRAA ngNdn SHmb8RI. N $1dyedqien 1B} | @deand

cured to forman encapsulating resin | ayer between 25 said sem conduct or
el enent arpkessdreic hhjec tmusghdmards tdbsad\toct HPaukatrenpwaveids
sem conduct or el enment .
contained in the resin composition for semiconductor
20 encapsulation thus applied. The resin composition for
semiconductor encapsulation which had been heated to a
temperature of 70°C was then used to finish printing with the
pressure of the atmosphere being kept to 20 kPa. Thereafter,
the resin composition for semiconductor encapsulation was
25 thermoset at a tempexature of 120°C for 16 hours to form an
encapsulating resin layer in such an arrangement that the

semiconductor elements are encapsulated. In this manner, a

cavity £ill type of semiconductor device was produced.
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16. The process for the production of a sem conductor device according to
Caim1$, wherein said step of forming a 79 2 4 APR 2003 resi 4 IMidill
made of said resin conposition for sem conductor encapsulation is carried
out by printing through an opening forned in a mask. 1'7, The process for
the production of a sem conductor 5 device according to CI ai m 15, wherein
said step of formng a resin |ayer nade of said resin conposition for

sem conductor encapsul ation is carried out by nmeans of a dispenser. '~$, A
process for the producti on of a serfXfffct®dr 10 15 20 25 device, which
conprises a step_0

t du
encapsul ati on acthF d’f%g”%”on% aﬁ#%t{lrbc SGIF"?’;F% & Sglmer“(ﬁ?lﬁscon “g'é‘g"f"&“haV| ng
Lot nou e pEbbEbA S SLIRAL LA oLy 8L S dS lé"X%ra A

cutti ng sa? ring circu resi n ayer ereon to

i ndi vi dual o g 91 fiFflid bQﬁédéesﬂD@oﬁp%E%lQL S0 %@E‘o%&é‘% then
sem conductor el ements each having a plurality of connecting el ectrode

portioms phoxddes plaifad akdridichdiichioRgdeviedlt Twaidife idutsiqut enader
heating with the connecting el ectrode portion side of said sem conductor

el enent s andsiai compesiTgicr e tsdvarasinsticyy coppgsed atd cmashiebhbadsuch
that the two conponents are electrically connected to each other and said
resin | ayepeen herted e dereeeETrSi of Zn° 'én‘e%msipmhwg tes wikapgr

bet ween sai d sem conductor el enents and said wiring CI rcuit boards, thereby

encapsul at FHECSRF POSEH ¥R LG PEFBHRRELY ?Qen'l"'l‘i%aﬁcﬁ tFB‘PeFH‘(?“re
producti on, f1@o$@¢,'h %%cgodlgevrllggr ascé:%qd' ng, Lo :mg ?{/ﬁngreir sai d
e‘ﬁ'cradp

step of app yIng a resi Ton for sem conduct io

formagy es;,gsl aysttkd. car rtgg:@yftgy Prafiagg Lhr 9!’&9{3 aghgpen!bquggr n'ed in
a mask. - 2 4 APR 2003 20. The' process for the production of
sem CondUCIa&ﬁ:.deszﬁetcﬂf:@]J’dildig:st Q sfkai: M8 18, m\he 188 Bm& i wle 5 %ﬂa@s‘eoﬁaﬁl ying a
the wiring circuit board, the semiconductor elements and the
wiring circuit board were then electrically connected to each
other with connecting electrode portions undexr hot pressing
15 conditions (140°C x 20 N x 60 min. + 220°C x 5 N x 2 min.), and
at the same time, an encapsulating resin layer was formed in
the gap between the wiring circuit board and the semiconductor
elements. In thismanner, a semiconductor was produced by flip
chip mounting.
20 EXAMPLE 7
The resin composition for semiconductor encapsulation
prepared in Example 1 was previously defoamed at 70°C in vacuo.
Using this resin composition, a semiconductor device was
produced in the followingmanner. Awiringcircuitboardhaving
25 semiconductor elements mounted thereon with connecting
electrode portions interposed therxrebetween was prepared.

Subsequently, the gap between the wiring circuit board and

semiconductor elements which had been heated +o0 100°Cwas filled

- 49 -



resin conposition for sem conductor encapsulation to forma resin | ayﬁ{ i ﬁ
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y<1l0%&' () - pripPYde) in ?i'slam le 1 was Ere\rllously defoamed at 70°C in vacuo.
ZXBUSL! 1 % #1054 | & ()" I a% #1098 L | p-#100N W & () - m

l'aj - #10% Hs&n@) -this resin composition, a semiconductor device was

produced in the following manner. A wiring circuit board which
had been heated to 100°C was potted by applying thereto with
20 a dispenser the xesin composition for semiconducter
encapsulation heated to 70°C. Thereafter, using a f£lip chip
bonder, semiconductor elements were placed on the wiring
circuit boaxd and electrically connected therete with
connecting electrode portions by thermocompression bonding
25 (conditions: 140°C x 20 N x 60 min + 220°C x 5 N x 2 min). By
this treatment, an encapsulating resin layer was simultaneously
formed in the gap between the wiring circuit board and the

semiconductor elements. Thus, a semiconductor device was
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5 ©Using this resin composition, a semiconductor device was

produced in the following manner. Semiconductor elements

which had been heated to 100°C were potted by applying thereto

with a dispenser the resin compesition for semiconductex

encapsulation heated to 70°C. Thereafter, using a flip chip

10 Dbonder, a wiring circuit board heated to 70°C was placed on the

semiconductor elements and electrically connected thereto with

connecting electrode poxtions by thermocompression bonding

(conditions: 140°C x 20 N x 60 min + 220°C x 5 N x 2 min). By

thistreatment;anencapsulatingresinlayerwassimultaneously

15 formed in the gap between the wiring circuit board and the

semiconductor elements. Thus, a semiconductor device was
produced by flip chip mounting.

EXAMPLE 12

The resin composition for semiconductor encapsulation

20 prepared in Example 1 was previously defoamed at 70°C in vacuo.

Using this resin composition, a semiconductor device was

produced in the following manner. A wiring circuit board which

had been heated to 70°C was potted by applying thexeto with a

dispenser in a vacuuﬁ of 0.67 kPa the resin compesition for

25 semiconductor encapsulation heated to 70°C. Thereafter, using

a flip chip bonder, semiconductor elements were placed on the

wiring circuit board and electrically connected thereto with

connecting electrode portions by thermocompression bonding
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semiconductor elements. Thus, a semiconductor device was
produced by flip chip meounting,
EX2AMPLE 13

The resin composition for semiconductor encapsulation
prepared in Example 1 was previously defoamed at 70°C in vacuo.
Using this resin composition, a semiconductor device was
produced in the following manner. Semiconductor elements
which had been heated to 70°C were potted by applying thereto

with a dispenser in a vacuum of 0.67 kPa the resin composition

.dE:/

1|tjy#

for semiconductor encapsulation heated to 70°C. Thereaftex,

using a £lip chip bonder, a wiring circuit board heated to 70°C
was placed on the semiconductor elements and electrically
connected thereto with connecting electrode portions by
thermocompression bonding (conditions: 140°C x 20 N x 60 min
+ 220°C x 5 N % 2 min), By this treatment, an encapsulating
resin layer was simultaneously formed in the gap between the
wiring circuit board and the semiconductor elements. Thus, a
semiconductor device was produced by flip chip mounting.
EXAMPLE 14

The resin composition for semiconductor encapsulatien
prepared in Example 1 was previously defoamed at 70°C in vacuo.
Using this resin composition, a semiconductor device was
produced in the following manner. The resin composition for
semiconductor encapsulation heated to 70°C was applied to

semiconductor elements which had been heated to 70°C, by
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placed on the semiconductor elements and electrically connected
thereto with connecting electrode pertions by
5 thermocompression bonding (conditions: 140°C x 20 N x 60 min
+ 220°C % 5 N x 2 min). By this treatment, an encapsulating
resin layer was simultaneously formed in the gap between the
wiring circuit board and the semiconductor elements. Thus, a
semiconductor device was produced by flip chip mounting.
10 EXAMPLE 15
The resin composition for semiconductor encapsulation
prepared in Example 1 was previously defoamed at 70°C in vacuo,
Using this resin composition, a semiconductor device was
produced in the following manner. The resin composition for
15 semiconductor encapsulation heated to 70°C was applied to a
wiring circuit board which had been heated to 70°C, by printing
through openings formed in a mask. Thereafter, using a £lip
chip bonder, semiconductor elements were placed on the wiring
circuit board and electrically connected thereto with
20 connecting electrode portions by thermocompression bonding
(conditions: 140°C x 20 N x 60 min + 220°C x 5 N x 2 min). By
this treatment, an encapsulating resin layer was simultaneously
formed in the gap between the wiring circuit boarxd and the
semiconductor elements. Thus, a semiconductor device was
25 oproeduced by flip chip mounting.
EXAMPLE 16

The resin composition for semiconductor encapsulation

prepared in Example 1 was previocusly defoamed at 70°C in vacuo.
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produced in the following manner. The resin composition for
semiconductor encapsulation heated to 70°C was applied to
semiconductor elements which had been heated to 70°C, in a

5 wvacuum of 0.67 kPa by printing through openings formed in a mask.
Thereafter, using a flip chip bondexr, a wiring circuit board
heated to 70°C was placed on the semiconductor elements and
electrically connected therete with connecting electrode
portions by thermocompression bonding (conditions: 140°C x 20

10 N x 60 min + 220°C x 5 N x 2 min). By this treatment, an
encapsulating resin layer was simultaneously formed in the gap
between the wiring circuit board and the semiconductor elements.
Thus, a semiconductor device was produced by flip chipmounting.

EXAMPLE 17

15 The resin composition for semiconductor encapsulation
prepared in Example 1 was previously defoamed at 70°C in vacuo.
Using this resin composition, a semiconductor device was
produced in the following manner. The resin composition for
semiconductor encapsulation heated to 70°C was applied to a

20 wiring eircuit beard which had been heated to 70°C, in a vacuum
of 0.67 kPa by printing through openings formed in a mask.
Thereafter, using a flip chip bonder, semiconductor elements
(size: 9.5 mm x 9.5 mm) were placed on the wiring circuit board

and electrically connected therxreto with connecting electrode

25 ©portions by thermocompression bonding (conditions: 140°C x 20
N x 60 min + 220°C x 5 N x 2 min). By this treatment, an
encapsulating resin layer was simultaneously formed in the gap

between thewiring circuitboard and the semiconductor elements.

_.55_



SH10%Z& ()-! SH109& ()-!'ySHI0WR ()- @ 10%Z& ()-S' @ 109\ () -S mlo%Z& () - niqgJd

JJJ-L3LAL] >3:y 14 APR 2003

10Z<: 10%Z&' () -!-SH10%ZZ& ()-!-SHI10%&R ()- & 10%Z& () - &10%Z& () -

&10%Vvé& ()-4L5L6LCL3MVNNCAB: y :

10Z't #1099 | & () -1 #10%4| 4| & ()-1'#109% | & ()-1'#10% | & () - 1Y(nl0%| & () -

10Z 10ZnOPQRRRRRRzodY:y 10'1 109%&' ()- 104| 104|

104| L<:10%| & () -!'p#10% | & () - 1! p#10% | & ()-1!'#10% | & () - LRvSTAUUULUWALY: y

lc’ & 10%&' (Thus, a semiconductox device was produced by £lip chipmounting.

AN 109%&R ()-4' 1 #109&' ()-!'sI#10% /& ()-!1 #1096 *& ()-!1#10988& () - Uo VWIKXXXWUG

9:y | 10 10 It $#10% EXAMPLE 18

& ()-('i $#10%44& S‘)-(! $#10% / & (),- (! $#L09& () - (! $#L0% / & () - ( XXXYZ[\1J9:y !

The resin composition for semiconductor encapsulation

prepared in Example 1 was previously defcamed at 70°C in vacuo.

5 Using this resin composition, a semiconductor device was
produced in the following manner. Awiring circuitboardhaving
semiconductor elements mounted thereon was prepared in which ,
the elements were electrically connected to the circuit board
with bonding wires. The semiconductor elements which had been

10 Theated to 100°C were potted by applying thexeto with a dispensex
the resin composition for semiconductor encapsulation heated
to 70°C. Thereafter, the resin composition applied was cured
by heating at 120°C for 16 hours to form an encapsulating resin
layer in which the semiconductor elements were encapsulated.

15 Thus, a cavity fill type semiconductor device was produced.

EXAMPLE 1S
The resin composition for semiconductor encapsulation
prepared in Example 1 was previously defoamed at 70°C in vacuo.
Using this resin composition, a semiconductor device was

20 producedin the followingmanner. Awiring circuitboardhaving
semiconductor elements mounted thereon was prepared in which
the elements were electrically connected to the circuit board
with bonding wires. The semiconductor elements which had been
heated to 70°C were potted by applying thereto with a dispensex

25 in a vacuum of 0.67 kPa the resin composition for semiconductor
encapsulation heated to 70°C. Thereafter, the xesin

composition applied was cured by heating at 120°C foxr 16 hours

to form an encapsulating resin layer in which the semiconductor

- 56 ~



10 11 #1098 () - 1! #109& ()-1! #109& ()- 1! #10%& ()-1"', YI0%G& ()- 10
\119%g™" ) * + , z[PEy ! 10G 10G 10G

; 10?&3&' () -1 ~e#10%& () - 1#10%Db& ()- 1! #10%&' () - 1! #10%GG&' () -1, 9 " NadbheR [I0PE
.a?/#.ZI.O‘VGG&' (O)-1ly, #10%&' ()-1'y , #109%&' ()- 1, #10%& () - 1! S, #109%&' ()-1' 1 1096& (
) - ckdZeaebecedeqe f{\:y ! I"10%JU& ()-s' ml0% U& ()- 10G 10G
10G <MLO%& () -!, #109%&' () - L't W#10%&' ()-1_fflg{gphijzX6{\:y
[t y#10%UJU8 I omey#Hd 0%di% ( encapyl@yedl’ () Mak)% a cavity £ill type
& ()-'yj y#10%JU&' () -!"10%0U& () -] kkkkkkkk}rg\=y !'1t"'] m0%
semiconductor device was produced.
EX2aMPLE 20
The resin composition for semiconductor encapsulation
5 prepared in Example 1 was previously defoamed a'*.: 70°C in vacuo.
Using this resin composition, a semiconductor device was
produced in the followingmanner. Awiring circuitboardhaving
semiconductox elements mounted thereon was prepared in which
the elements were electrically connected to the circuit board
10 with bonding wires. The resin composition for semiconductor
encapsulation heated to 70°C was applied to the semiconductor
elements which had been heated to 70°C, by printing through
openings formed in a mask. fThereafter, the resin composition
applied was cured by heating at 120°C for 16 hours to form an
15 encapsulating resin layer in which the semiconductor elements
were encapsulated. Thus, a cavity £ill type semiconductor
device was produced.
EXAMPLE 21
The resin composition for semiconductor encapsulation
20 prepared in Example 1 was previocusly defoamed at 70°C in vacuo.
Using this resin composition, a semiconductor device was
produced in the followingmanner. Awiring circuitboardhaving
semiconductor elements mounted thereon was prepared in which
the elements were electrically connected to the circuit boaxd
25 with bonding wires. The resin composition for semiconductor
encapsulation heated to 70°C was applied to the semiconductor

elements which had been heated to 70°C, in a vacuum of 0.67 kPa

by printing through openings formed in a mask. Thereafter, the
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resin composition applied was cured by heating at 120°C for 16
hours to form an encapsulating resin layer in which the
semiconductor elements were encapsulated. Thus, a cavity fill
type semiconductor device was produced.

5 EXAMPLE 22

The xesin composition for semiconductor encapsulation

prepared in Example 1 was previously defoamed at 70°C in vacuo.
Using this resin composition, a semiconductor device was
produced in the followingmanner. A wiring circuitboardhaving

10 semiconductor elements mounted thereon was prepared in which
the elements were electrically connected to the circuit board
with bonding wires. The resin composition for semiconductor
encapsulation heated to 70°C was applied to the semiconductor
elements which had been heated to 70°C, in a vacuum of 0.67 kPa

15 Dby printing through openings formed in a mask. Subsequently,
the ambient pressure was adjusted to 20 kPa to remove voids
contained in the resin composition for semiconductor
encapsulation thus applied. While maintaining the ambient
pressure of 20 kPa, finish printing was conducted with the resin

20 composition for semiconductor encapsulation heated to 70°C.
Thereafter, the resin compesition applied was cured by heating
at 120°C for 16 hours to form an encapsulating resin layer in
which the semiconductor elements were encapsulated. Thus, a
cavity fill type semiconductor device was produced.

25 EXAMPIE 23

The semiconductor device produced in Example 12 was

placed on a mounting board (mothexr board) and electrically

connected thereto, and this structure was heated to 100°C.
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semiconductor device was filled by means of a dispenser with
the resin composition for semiconductor encapsulation prepared
in Example 1 which had been heated to 70°C. The resin
5 composition applied was cured by heating at 120°C for 1€ hours
to form an encapsulating resin layer in the gap between the
semiconductor device and the mounting board. Thus, a
semiconductor product was produced.
The encapsulating zresin layex of each of the
10 semiconductor devices and semiconductor product thus obtained

was visually examined for the presence of bubbles therein. The

results obtained are shown in Tables 3 to 5.

Iable 3
Example
5 6 7 8 9 10 11 12 13
Prosenco of clight | slight { Slight | none | none | alight | slight | nono | nene
bubkles
15
Izble 4
Example
14 15 16 17 18 19 20
Presence slight | slight | ncne |none |medium | slight |medium
of bubbles
Table 5
Example
21 22 23
Presence of bubbles slight none slight
20 The results given in Tables 3 to 5 show that all the

semiconductor devices and semiconductor product excluding the

semiconductor devices of Examples 18 and 20 were satisfactory
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The resin composition for semiconductor encapsulation

'the producticon of a

10 prepared in Example 1 was previously defoamed at a temperature
of 70°C in vacuo. A semiconductor device (wafer level CSP) was
then produced from the resin composition thus defoamed as
follows. In some detail, the resin composition for
semiconductor encapsulation was applied to the protruding

15 electrode portion side of a semiconductor wafer having a
plurality of semiconductor elements with protruding electrode
portion formed thereon which had been previously heated to a
temperature of 70°C through a dispenser to a thickness of 150
pm to form a resin layex. The resin composition thus applied

20 was defoamed at a pressure of 0.67 kPa, and then thermoset at
a temperature of 120°C for 16 hours to form an encapsulating
resin layer. Thereafter, the resinportion was polishedin such
a manner that the forward end of the protruding electrode
portion was exposed to the exterior of the resin layex. The

25 semiconductor wafer was then cut into pieces by a dicer to
produce semiconductor devices (wafer level CSP).

EXAMPLE 25

The resin composition for semiconductor encapsulation
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plurality of semiconductor elements with protruding electrode
portions formed thereon which had been previously heated to a
temperature of 70°C by printing through an opening in the mask

10 at a pressure of 0.67 kPa to a thickness of 150 um. The resin
composition thus applied was defoamed in a vacuum of 0.67 kPa
and then thermoset at a 1I:emperature of 120°C for 16 hours to
form an encapsulating resin layer. Thereaftexr, the resin
portion was polished in such a manner that the forward end c-af

15 each protruding electrode portion was exposed on the
encapsulating resin layer. The semiconductor wafer was then
cut into pieces by a dicer to produce semiconductor devices
(wafer level CSP).

EXAMPLE 26

20 The resin composition forxr semiconductor encapsulation
prepared in Example 1 was previously defoamed at a temperature
of 70°C in vacue. A semiconducteor device.: (wafer level CSP) was
then produced from the resin composition thus defoamed as
follows. In some detail, the resin composition for

25 semiconductor encapsulation was applied to the protruding
electrode portion side of a semiconductor wafer having a

plurality of semiconductor elements with protruding electrode

portions formed thereon which had been previocusly heated to a
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the pressure of the atmosphere was returned to 20 kPa where the
resin composition was defoamed. Subsequently, the

5 semiconductor wafer was subjected tec finish printing at a
pressure of 20 kPa. Thereafter, the resin composition thus
applied was then thermoset at a temperature of 120°C for 16 hours
to form an encapsulating resin layer. Thereafter, the resin
portion was polished in such a manner that the forward end of

10 each protruding electrode portion was exposed on the
encapsulating resin layer. The semiconductor wafer was then
cut into pieces by a dicer to produce semiconductor devices
(wafer level CSP).

EXAMPLE 27

15 A plurality of semiconductor elements were mounted on a
matrix wiring ¢ircuit board having individual wiring circuits
formed therecn with bonding wires., A semiconductor device
(MAP-BGA process) was then produced from the resin composition
for semiconductor encapsulaticn of Example 1 which had been

20 defoamed at a temperature of 70°C as follows. In some detail,
the resin composition for semiconductor encapsulation was
applied to the entire surface of semiconductor elements mounted
on the matrix wiring circuit board which had been previously
heated to a temperature of 70°C through a dispenser to form a

25 resin in such an arrangement that the semiconductor elements
were encapsulated. The resin layer thus formed was then
defoamed at a pressure of 0.67 kPa. The resin composition thus

applied was then thermoset at a temperature of 120°C £for 16 hours
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to form an encapsulating resin layer. Thematrixwiringcircuit
board was then cut into pieces by a dicer to produce
semiconductor devices (MAP~-BGA process).
EXAMPLE 28
5 A plurality of semiconductor elements were mounted
through bonding wires on a matrix wiring circuit board having
individual wiring circuits formed thereon. Using the resin
composition for semiconductor encapsulation prepared in
Example 1 which had been previously defoamed at 70°C in vacuo,
10 semiconductor devices (MAP-BGA process) were produced in the
following manner. The resin composition for semiconductor
encapsulation was applied to the entire surface of the
semiconductor elements which were mocunted on the matrix wiring
¢circuit board and had been heated to 70°C, in a vacuum of 0.67
15 kPa by printing through an opening formed in a mask. The resin
composition thus applied was then cured by heating at 120°C for
16 hours to form an encapsulating resin layer. Thereafter, the
matrix wiring circuit board was cut into pieces with a dicer
to produce semiconductor devices (MAP-BGA process).,
20 EXAMPLE 29
A plurality of semiconductor elements were mounted
through bonding wires on a matrix wiring circuit board having
individnal wiring circuits formed thereon. Using the xesin
composition for semiconductor encapsulation prepared in
25 Example 1 which had been previocusly defoamed at 70°C in vacuo,
semiconductor devices (MAP-BGA process) were produced in the
following manner. The resin composition for semiconductor

encapsulation was applied to the entire surface of the

4
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10%BB&T()'§ﬁggg%§§h@hy,1@hg Afbibnt pressure was returned to 20 kPa to

5 defoam the resin composition, and finish printing was further

conducted in a vacuum of 20 kPa. The resin composition thus

applied was then cured by heating at 120°C for 16 hours to form

an encapsulating resin layer. Thereafter, the matrix wiring

cixcuit board was cut into pieces with a dicer to produce

10 semiconductor devices (MAP-BGA pxocess).
EXAMPLE 30

The resin composition for semiconductor encapsulation

prepared in Example 1 was previocusly defoamed at a temperature

of 70°C in vacuo. A semiconductor device Qas then produced

15 usil.ng the resin composition thus defoamed by £1ip chip mounting

as follows. In some detail, the zresin composition for

semiconductor encapsulation was applied to the protrxruding

electrode peortion side of a semiconductor wafer having a

plurality of semiconductor elements with protruding electrode

20 portions formed thereon which had been previously heated to a

tempexature of 70°C through a dispenser to 2 thickness of 50

lm to form a resin layer. Thereafter, the semiconductor wafer

was cut into pieces by a dicer. Subsequently, using a £flip chip

bonder, a wiring circuit board which had been previously heated

25 to a temperature of 70°C and the semiconductor elements thus

separated were hot-pressed (conditions: 140°C x 20 N x 60 min

+ 220°C x 5 N x 2 min) with the wiring circuit board and the

resin layer side of the semiconductor elements being opposed
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mounting.
EXPMPLE 31

The resin composition for semiconductor encapsulation
10 prepared in Example 1 was previously defoamed at a temperature
of 70°C in vacuo. A semiconductor device was then produced £from
the resin composition thus defoamed by flip chip mounting as
follows. In some detail, +the resin composition fox
semiconductor encapsulation was appliéd to the protruding
15 electrode portion side of a semiconductor wafer having a
plurality of semiconductor elements with protruding electrode
portions formed thereon which had been previously heated to a
temperature of 70°C by printing through an opening in the mask
to a thickness of 50 pym. Thereafter, the semiconductor wafer
20 was cut into pieces by a dicer. Subsequently, usinga flip chip
bonder, a wiring circuit board which had been previocusly heated
to a temperature of 70°C and the semiconductor elements thus
separated were hot-pressed (conditions: 140°C x 20 N x 60 min
+.220°C x 5 N x 2 min) with the wiring circuit boaxd and the
25 resin layer side of the semiconductor elements being opposed
to each othexr. In this manner, the semiconductor elements and
the wiring circuit board were electrically connected to each

other with the protruding electrode portion, and at the same
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time, an encapsulating resin layer was formed in the éap between
the wiring circuit board and the semiconductor elements. As
a result, a semiconductor device was produced by flip chip
mounting.
EXAMPLE 32

The resin composition for semiconductor encapsulation
prepared in Example 1 was previously defoamed at a temperature
of 70°C in vacuo. A semiconductor device was then produced from
the resin composition thus defoamed by flip chip mounting as
follows, In some detail, the resin composition for
semiconductor encapsulation was applied to the protruding
electrode portion side of a semiconductor wafer having a
plurality of éemiconductor elements with protruding electrode
portions formed thereon which had ioeen previocusly heated to a
tempexrature of 70°C by printing through an opening in the mask
to a thickness of 50 um. The resin composition thus applied
was then defoamed at a pressure cf 0.67 kPa. Thereafter, the
semiconductor wafer was cut into pieces by a dicer.
Subsequently, using a £1lip chip bonder, a wiring circuit boaxd
which had been previously heated to a temperature of 70°C and
the semiconductor elements thus separated were hot-pressed
(conditions: 140°C x 20 N x 60 min + 220°C x 5 N x 2 min) with
the wiring circuit board and the resin layer side of the
semiconductor elements being opposed to each other. In this
manner, the semiconductor elements and the wiring cixcuit boaxd
were electrically connected to each othexr with the protruding
electrode portion, and at the same time, an encapsulating resin

layer was formed in the gap between the wiring circuit board
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and the semiconductor elements. As a result, a semiconductor
device was produced by flip chip mounting.
EXAMPLE 33

The resin composition for semiconductor encapsulation
prepared in Example 1 was previously defoamed at a temperature
of 70°C in vacuo. A semiconductorx device was then produced from
the resin composition thus defoamed by £lip chip mounting as
follows. In some detail, the resin composition for
semiconductor encapsulation was applied to the protruding
electrode portion side of a semiconductor wafer having a
plurality of semiconductor elements with protruding electrode
portions formed thereon which had been previously heated to a
temperature of 70°C by printing at a pressure of 0. 67 kPa through
an opening in the mask to a thickness of 50 pm. Thereafter,
the pressure of the atmosphere was returned to 20 kPa where the
resin composition thus applied was then defoamed.
Subsequently, the semiconductor wafer was subjected to finish
printing at a pressure of 20 kPa. Thereafter, the semiconductor
wafer was cut into pieces by a dicex. Subsequently, using a
flip chip bonder, a wiring circuit board which had been
previously heated to a temperature of 70°C and the semiconductor
elements thus separated were hot-pressed (conditions: 140°C x
20 N x 60 min + 220°C x 5N x 2 min) with the wiring cixcuit boaxd
and the resin layer side of the semiconductor elements being
cpposed to each other. In this manner, the semiconductor
elements and the wiring circuit board were electrically
connected to each other with the protruding electrode portion,

and at the same time, an encapsulating resin layer was formed
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in the gap between the wiring circuit board and the
semiconductor elements. As a result, a semiconductor device

was produced by flip chip mounting.

EXAMPLE 34
5 The resin composition for semiconductor encapsulation
prepared in Example 1 was previously defoamed at a temperature
of 70°C in vacuo. A semiconductor device was then produced from
the resin composition thus defoamed by £lip chip mounting as
follows. In some detail, the resin composit:i.on for
10 semicondunctor encapsulation was applied to the entire surface
of a matrix wiring circuit board having individual wiring
circuits formed thereon which had been previously heated to a
temperature of 70°C through a dispenser at a pressure of 0.67
kPa to foxrm a xesin la&er. Therecafter, the matrix wiring
15 ecircuit board was cut into pieces by a dicer. Subseguently,
using a flip chip bonder, semiconductor elements each having
a plurality of connecting electrode portions provided thereon
and the wiring circuit boaxds thus separated were hot-pressed
(conditions: 140°C x 20 N x 60 min + 220°C x 5 N x 2 min) with
20 the connecting electrode portion side of the semiconductor
elements and the resin layer side of the wiring circuit boards
being opposed to each other. In thismanner, the semiconductor
elements and the wiring circuit boards were electrically
connected to each other with the protruding electrode portion,
25 and at the same time, an encapsulating resin layer was formed
in the gap between the wiring circuit board and the
semiconductor elements. As a result, a semiconducter device

was produced by flip chip mounting.
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EXAMPLE 35
The resin composition for semiconductor encapsulation
prepared in Example 1 was previously defoamed at a temperature
of 70°C in vacuo. A semiconductor device was then produced from
the xesin composition thus defoamed by flip chip mounting as
follows. In some detail, the resin composition for
semiconductor encapsulation was applied to the entire surface
of a matrix wiring circuit board having individual wiring
circuits formed thereon which had been previously heated to a
temperature of 70°C by printing through an opening in the mask
to form a resin layer. Thereafter, the matrix wiring circuit
board was cut into pieces by a dicer. Subsequently, using a
flip chip bonder, semiconductor elements each having a
plurality of connecting electrode portions provided thereon and
the wiring circuit boarxds thus separated were hot-pressed
(conditions: 140°C x 20 N x 60 min + 220°C x 5 N x 2 min) with
the connecting electrode portion side of the semiconductorx
elements and the resin layer side of the wiring circuit boards
being opposed to each other. In this mannex, the semiconductor
elements and the wiring circuit beoards were electrically
connected to each other with the protruding electroede portion,
and at the same time, an encapsulating resin layer was formed
in the gap between the wiring circuit board and the
semiconductor elements. As a resuli, a semiconductor device

was produced by flip chip mounting.

EXAMPLE 36
The resin composition for semiconductor encapsulation

prepared in Example 1 was previously defoamed at a temperature
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of 70°C in vacuc. A semiconductor device was then produced from
the resin composition thus defoamed by flip chip mounting as
follows. In some detail, the resin composition for
semiconductor encapsulation was applied to the entire surface
of a matrix wiring circuit board having individual wiring
circuits formed thereon which had been previously heated to a
temperature of 70°C by printing through an ocpening in the mask
to form a resin layex. The resin layer thus formed was then
defoamed at a pressure of 0.67 kPa. Thereafter, the matrix
wiring circuit board was cut intc pieces by a dicer.
Subsequently, using a £lip chip bonder, semiconductor elements
each having a plurality of connecting electrode portions
provided thereon and the wiring circuit boards thus separated
were hot-pres;ed (conditions: 140°C x 20N x 60 min + 220°C x
5 N x 2 min) with the connecting electrode portion side of the
semiconductor elements and the resin layer side of the wiring
circuit boards being opposed to each other. In this manner,
the semiconductor elements and the wiring circuit boards were
electrically connected to each other with the protruding
electrode portion, and at the same time, an encapsulating resin
layer was formed in the gap between the wiring circuit boaxd
and the semiconductox elements. As a result, a semiconductox
device was produced by flip chip mounting.
EXAMPLE 37

The resin composition for semiconductor encapsulation
prepared in Example 1 was previously defoamed at a temperature
of 70°C in vacuo. A semiconductor device was then produced from

the resin composition thus defoamed by flip chip mounting as
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0!10% 5' ° &efmperatitehof 70°C by printing through an opening in the mask

at a pressure of 0.67 kPa to form a resin layer. Thereafter,
the pressure of the atmosphere was returned to 20 kPa where the
resin composition thus applied was defoamed. Subsequently,
the matrix wiring circuit board was subjected to finish printing
10 at a pressure of 20 kPa. Thereafter, the matrix wiring circuit
board was cut into pieces by a dicer. Subsequently, using a
flip chip bonder, semiconductor elements each having a
plurality of connecting electrode portions provided thereon and
the wi-ring circuit boards thus separated were hot-presseci
15 (conditions: 140°C x 20N x 60 min + 220°C x 5 N x 2 min) with
the connecting electrode portion side of the semiconductor
elements and the resin layer side of the wiring circuit boards
being opposed to each cther. In this manner, the semiconductor
elements and the wiring circuit boards were electrically
20 connected to each other with the protruding electrode portion,
and at the same time, an encapsulating resin layer was formed
in the gap between the wiring cirxcuit beaxds and the
semiconductor elements. As a result, a semiconductor device
was produced by flip chip mounting.
25 The various semiconductor devices thus obtained were each
then visually observed fox the presence of bubbles in the
encapsulating resin layer. The results are set forth in Tables

6 and 7 below.
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Example
24 25 26 27 28 28 30 31 32
Preosence of slight | slight | none | slight | slight | none | slight | slight | none
Bubbles
Table 7
Example
33 34 35 36 37
Presence of none none slight none none
bubbles
5 The results given in Tables 6 and 7 show that the

semiconductor devices were satisfactory in that no oxr a slight

amount of bubbles were observed in the encapsulating resin
layex.

As described above, the resin c'omposition for

10 semiconductor encapsulation of the invention comprises an epoxy

resin (component 2), an acid anhydride-based curing agent

(component B) , a latent curing accelerator (component C), and

an inorganic filler (component D), and has a state and viscosity

in a specific range at each of 25°C and B80°C. Consequently,

15 this resin composition for semiconductor encapsulation has a

prolonged pot life and excellent storage stability as compared

with conventional liquid encapsulating media. The resin

composition for semiconductor encapsulation of the invention

further has excellent dischargeability and applicability

20 Dbecause the compesition, although solid or semi-solid at room

temperature, shows a rapid viscosity drop and thus can be

liquefied at a temperature as low as about from 40 to 80°C. 1In

particular, since the resin composition for semiconductor

encapsulation of the invention is solid or semi-solid at
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0/10% + " & ()- 0'10% + "& ()- 0'10% + & ()- ;cHh ~10!/10% + "~ & ()-
vxz| } ~G 30ddihary &efiperature, the composition in an uncured state can
be freely handled at ordinary temperature after applied *to
semiconductor elements or wiring circuit boards. Accordingly,
this resin composition for semiconductor encapsulation can be
5 usedin such amanner that a semiconductor wafer or matrix wixring
circuit board or the like is coated with the resin composition
and then cut inte individual elements and wiring circuit boards,
and the elements are connected to the respective wiring circuit
boards, for example, by thermocompression bonding with a £lip
10 chip bonder. Furthermore, since the resin composition for
semiconductor encapsulation of the invention can be stored in
a solid or semi-selid state at room temperature, the inorganic
filler (component D) does not sediment. Accoxdingly, the resin
.composition for semiconductor encapsulation of thelinvention
15 can be stored in a solid or semi-solid state and then liquefied
at a low temperature according to need before use, making it
possible to conduct satisfactory encapsulation. As a result,
a semiconductor device having high reliability can be obtained.
The resin composition for semiconductor encapsulation of
20 the invention is also advantageocus in that it has an extremely
prolonged pot life and exceedingly high storage stability when
it containsg as the latent curing accelerxator (component C) a
nicrocapsule type curing accelerator having a core-shell
structure in which a corxe portion comprising a curing
25 accelerator is covered by a specifiec shell poxrtion.
Furthermore, the xesin composition for semiconductor

encapsulation of the invention is advantageous in that it has

excellent flowability and hence excellent dischargeability and
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applicability when it contains as the inorganic filler

(component D) a spherical fused silica powder in a specific

proportion based therxreon.
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of said microcapsule type curing accelerator as the component

5 (C) is one formed by reacting at least either of the following

- 75 -



"Wl e#te*ele8e?eDe ? 110% x'' 110% x' ' & ()-R110%x'' & ()-R
J10%x' & ()-R110%x" ' & ()-R110% x' ' & ()-R 110% x' ' & () - RDel eJeKeNAFR)DT?
1109% x' ' & 1099& ()-3 #109& ()-) '10% x''& ()-RE ) "W
110% x' ' & () - ROeWeXeYeZe[ e\ e] eoS7
| 10%&! 10984 () - 3&&! 10994’ () - 3& 109%8& () - 3& 10%&' () - 3W&! 10%9&' () - 3&! 10984& (
) - 3& 10984& () - 3] e*e_ebeeehekehH( 7& 1098&’ () - 3& 1098&' () - 3& 1098& () - 3& 10986
& () - 3& 10%&'ap)d J¥)Qwarthk enceprieeeceenBon&Hd10%& () - 3&! 10%9& () - 3;cQ
6n! & 10994 () - 3& 1098& () - 3& 10%&' () - 3eeceecee ?7& 10%9@&! 10989& () - 3& 1099&
()-3& 10%&' () - 3I&) 10904 ( )aBRICHDIB4E ( o 3&1QMRR'e( ) d3ccoeyensgie?. WidBOR () -V
T1099& ()-V Y - 1099& ()-F& 1099& ()-3;cQ
6n! & 1099&' () - 3eeeeeeetiHme HovRYoRar®a/@End - V. | 1098&' () - V. ! 10%4& () - V#3al
1 1098& ()-V.!10%& () - Veeeeeee ?7.!110% ! 1099& ()-V.! 1098& ()-V.! 109& ()-V
110988 () - v3allf) 1 169& 3Ggds T oFf f 13 f A XYY 1808 004B96°CE2 6997 EFD | 6
1098& () - FA@1Q0%8& ()-.!10%& ()-V#3alffg&ggh"h|[: QD7.1 109%& ()-
f"1099& ()-° Hf '(%fé%?«g’é’)l-"ipf‘% “()-  10984& () -
&MLO%&' () -"h-hhhij k| [ QD7. 1_T, & T#10% % & () - T, & T#10% % & ()
1099& ()-1 h, YT 100/@/@&%% nte 100}3@?&&2‘%5-8&#“ Hol# 1 0%t Eobbiuctor 5
T1099& () ok2lelly il ] [ %Y QY0 Ak, ~ 1 OWR (1) = 10%& G horkQIQUW& () -
4109 ()< %a f%c%?éf'l(" ;“ - |%§%§?‘ 9%1%?*@#?1/’0%3}3??%,@#%103}5 zg8h 0)-
P, FT#1098r Y8 & el) as KAE HEHRUNURL( ID) KIS B E0Me kY& (fused silica powdex
T 10% %R () -prrsssssTsvU4 F 10% 9%&' ()-' 'ml0% %& ()- 10r %0r 9%40r % yy;
£ 10% %&' ( hndKsaTH198M8MA ¢31 FuseT#I0UMRpbydeFsistidanpordied iXORGR' () -
10% % ()- "10% 9%& ()- 10% %' () - 10% 9%&' ()- 9 10% 9%&' () - u?uwuuuvyv|[:vU4
L10%l%R' ( Fesip0oro@peFitionoofor’ (Jemiaguiuetqy - emparewlagtion in a
10% %&' () - vAWWOXWxX] [ : vU4 2T#10% %& ().-.0 10% o9& ()- / 10% %& ()- L-
10% % () PTRREF & POoRT ko™ 50 Heey e 1004 &gbjca]%%?%ﬁyﬁ}]?y‘iﬂtﬁ}u&m°@’t
10% 9%&' () -.; nLQY% %&' ()- . O o%:0r%. ;. 109% %R ()- L6 10% Y&, ()- 4
10% 96 () °F2 S0 FFT v Ee RS HAB0gPT) SHb oA DSEP TR e s Eoon-
A, THI0WRT %R& () -3 YaTEdR%esSactds 3aedl UM lt) 51hglQ% ehi conductor
& ()-:}~}~~|[:-210r% y<: 10% %& ()- ,::10% %& 1) - M ho YL@ 100kt %<& ()- @
, YL@#10% &&efnpn® prdOYa&d dn a wid O %R xf JubAELRRY wSEh0d lira ITESH1 6% %0
& ()- "10%W& ()-@"10%& ()- @' f mO%W& ()- 10r ¥d0r Y&HEA| [ : A410r %
h+S#20%/€ahhpctiRgIMOoFogdEe pPprtisns o (pod Shedebefrgeeh, the gap
KeS#109%R%2& ()-9 9z1098&' ()- AHI JKXRVU410 L109%9& ()- $"109%8& ()- "10%& ()-
Y(Z109%9& PREIE69 09T FET1090@IEFMEY [291Rd 0 2ndSHa3adoReRECPpductor
NStz #10YEYEE () - SASHzZ#L10YEYES (). . a#1098& (). N, g 10YEYES () - .
(005 () - STITEP K RO SPar R rEErRRE ()3 e, T gres ) wherein .
Tyl 10989 () 41 <MLOY kd = HOYE YA 094 0% 5£91Q9%8& () -
Y9@¢10%5%%§}L?) %%;%%%%8%@("%&' ()-{@;%ﬁéé@l:ﬁlgéd cL)?«E]’ %‘A %%Eg O%W?é/%: ()- *&3p_
| [ NAA10 &BmpdY¥it¥En(for $ehd¥edi@ultor G d4 04 {on @B hEet Scl him
10% 9%&' ()- ' mlO% %& ()- FBsu|[:NA410 10 h, S2T#10%r %<& ()-M sO 10% %& () -
P, 3T250%BLYB& ()-Y T, 3THL0% r% & ()-Y Y, 3T#10%r % & ()-Y
@ @10% Y& ()-/ _vUu410 K Y10% _
7. Aprocess for the production of a semiconductor device
comprising a semiconductor element provided on a wiring circuit

board with a plurality of connecting electrode portions

intexrposed therebetween, the gap between said wiring circuit
board and said semiconductor element being sealed with an
encapsulating resin layer, which comprises filling the gap
between said wiring circuit board and said semiconductor

5 element with a resin composition for semiconductor
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15 element being electrically connected to each other, said

semiconductor element being encapsulated by an encapsulating
resin layer in such an arrangement that said semiconductor
element is incorporated therein, which comprises placing a
semiconductor element on said wiring circuit boaxd,

20 electrically connecting said wiring circuit board and said
semiconductor element to each other, supplying a resin
composition for semiconductor encapsulation according to Claim
1 onto the semiconductor element side of said wiring circuit
board, and then curing said resin composition for semiconductor
25 encapsulation to form said encapsulating resin layer.

10. A semiconductor product comprising a semiconductor

device having a resin encapsulation layer formed with a

plurality of connecting electrode portions interposed
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elements having protruding electrode portions formed thereon

15 to a predetermined thickness in such an arrangement that at

least the forward ends of said protruding electrode portions

are exposed on the resin layer, and a step of cutting said

semiconductor wafer having the resin layer formed thereon to
individual semiconductor elements.

20 12. The process for the production of a semiconductor

device according to Claim 11, wherein said step of forming a

resin layer is carried out by printing through an opening formed

in a mask.
13. A process for the production of a semiconductor
25 device, which comprises a step of supplying a resin composition
for semiconductor encapsulation according to Claim 1 onto the
whole of a plurality of semiconductor elements provided on a

matrix wiring circuit board having individual circuits formed
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14. The process for the production of a semiconductor
device according to Claim )3, wherein said step of forming a
resin layer is carried out by printing through an opening formed

in a mask.
10 15. A process for the production of a semiconductor
device, which comprises a step of forming a resin layer made
of a resin composition for semiconductor encapsulation
according to Claim 1 on the protruding electrode portion side
cf a semiconductor wafer having a plurality of semiconductor
15 elements having protruding electrode portions formed thereon
to a predetermined thickness, a step of cutting said
semiconductor wafer having the resin layer formed thereon to

individual semiconductor elements, and a step of contact-

bonding a wiring circuit board and each semiconductor element

20 thus cut undex heating with the resin layer side of said
semiconductor element and said wiring circuit board being
opposed to each other such that the two components are
electrically connected to each other and said resin layer is
melted and cured to form an encapsulating resin layer between

25

said semiconductor element and said wiring circuit boazxd,
thereby encapsulating said semiconductor element.
16, The process for the production of a semiconductor

device according to Claim ][5, wherein said step of forming a
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resin layer made of said resin composition for semiconductor
encapsulation is carried out by printing through an opening
formed in a mask.

17. The process for the production of a semiconductor
device according to Claim 15, wherein said step of forming a
resin layer made of said resin composition for semiconductor
encapsulation is carried out by means of a dispenser.

18. A process for the production of a semiconductor
device, which comprises a step of applying a resin composition
for semiconductor encapsulation according to Claim 1 to amatrix
wiring circuit board having individual circuits formed thereon
to form a resin layer thereon, a step of cutting said wiring
circuit board having the resin layer formed +thereon to
individual wiring circuit boards, and a step of contact-bonding
semiconductor elements each having a plurality of connecting
electrode portions provided thereon and said wiring circuit
boards thus cut under heating with the connecting electrode
portion side of said semiconductor elements and said wiring
circuit boards being opposed to each other such that the two
components are electrically connected to each other and said
resin layer is melted and cured to form an encapsulating resin
layer between said semiconductor elements and said wiring

circuit Dboards, thereby encapsulating said semiconductor

element.

19. The process for the production of a semiconductor
device according to Claim 1§ , wherein said step of applying a
resin composition for semiconductor encapsulation to form a
resin layer is carried out by printing through an opening formed

in a mask.
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20. The process for the production of a semiconductor
device according to Claim 18, wherein said step of applying a
resin composition for semiconductor encapsulation to form a

resin layer is carried out by means of a dispenser.

10



