; GHl Je3ePMF26: T |*L CYANATE RESI N COVPOSI TI ON AND RESI N
ENCAPSULATED TYPE IR DEVI CE BACKGROUND OF THE | NVENTI ON
Technical Field of the,gpyantion The present invention relates to a cyanate
resin conposition which is useful as an adhesive, a coatlng q&ﬁ@]%@bZ
electric and el ect rgmﬂu" s such @s insulation materi al n

I am nat ed pl at es, mmm "m t he encapsul ati ng an el ectroni c devi ce,

and a resin- encapsulatedG pe sem conduct or device using the sane.
Description of the Related A«t In recent years, for electronic instrunents,
characteristics such as small size, |light weight, excellent performance and
hi gh spee@Ca&YEUNCTIIONASquUiI €EANATE cRBRIN | oFOMEGS TTHIGN aA¥Em cRASTE+t or
package which is yet snmaller and suitable for high-density nmounting has
becone negssaARSYLADE® TV PEUGEMICPHDUOTEOR QEWEIR ous fornms of sem conduct or
packages are proposed. Anong them BGA (Ball Gid Array) packages with its
easy formation of |arge nunber of pins and its easy nounting, have
attracted nuch attention, and have thus been w dely studied. About the

encapsulaghegth@NB b@rThglgNggﬁmIbmere has been 2 April 2002 -2 a

problemin that warpage arises fromthe m smatch of the thermal expansion
coefflC|e@géhggFgge%ngdeB%aQ%gl§5 %ﬁhn and a substrate. As a nmeans to
solve this™pro resins "having a J'h eat resistant property and a | ow
t hermal expa ihon coefficient hag een required, and a developne nt,
focusi ng on ah*®poRYEF8RFn MRYCBEERCoRBTELES. Ver CXHMAE i S it in
the performance of an epoxy resin,_and a fully satisfactory resin has not
been obt aFABROSR PR RN Hendsefrlias Rﬁ(ﬁﬁp?%‘t’ea H6PFF LRSRIRE L& mnat e
resin has an excellent high heat resistant property and a | ow therma
expansi onepeEpELcyandfd Satrion i BotArtALFt KM @AniRAul athenmatisr izl used
for an encapsul ating material in conbination with an epoxy resin (U S
pat ent Noan8l32riiglateadoviplares wheapeoabilayngfon t bhanespgapgulasiingofara | ow
mel ting point or softening point, the softening point of a cyanate resin
electronic device, and a resin-encapsulated type semiconductor

device using the same.

Description of the Related Art

In recent years, for electronic instruments,
characteristics such as small size, light weight, excellent
performance aﬁd high speed are still required.
In connection with this, a semiconductor package which is yet
smaller and suitable for high-density mounting has become
necessary. Due to such requirements, various forms of
semiconductor packages are proposed. Among them, BGA (Ball Grid
Array) packages with its easy formation of large number of pins
and its easy mounting, have attracted much attention, and have
thus been widely studied.

About the encapsulating resin for this BGA, there has been



conposition becones | ow, the blocking resistance of the resin conpounds
falls remarkably and the resin conpounds thensel ves becone easy to adhere, -
thus there has been a big problemin preservation stability. SUMVARY OF THE
| NVENTI ON The obj ect of the present invention is to provide a s tion,
whi ch has a high heat resistant property, a |ow thernmal expansion
coefficient, and an excellent bl ocking 2 April 2002 .3 resistance of a
resin conmpound, and a resin-encapsul ated type sem conductor device using
the sane. In view of such a situation, the present inventors have nade
‘extensive studios, and found that the about problem can be sol ved by

conbi ni ng2PLSRIRR AN HWARRAGE d4ises frepdiimBL SRRLRIL S 586 Fhermbbxy
resin, and thus, conpleted the invention. That is, the present invention is
as fol | onexpadpisnpebgfiictiieons berwesne ancsincapsmdadiinoreoiprard g (A) a
pol yfunctional cyanate resin having a functional nunber of 2 or nore or its
prepol ymesubéByraae.epexy meahs baviobve wsiofs eproitgleo) ntedingreddvivgg poi nt of
75C or nore, and (C) a curing catalyst 10 as indi spensabl e conponents,
wherein, phghepat I essNstanan pRRPELtesaid r apresentBd riv 1t ke H1d M ng
general forfula (1), 15 Hzo in the formula, n represents an average
repeati ng : 0 : e L NGeP i ogen
atom an STl Torots Baur o he A0 oy bon afoner s RO Enel Sal TF3T 5 ol
having 5 b h n avyi { car.bon
at ons con%gi %P%gglaggflg{lgg?i%e%? o%%q%g%%% égé"gé@e%hrébrg%rgt%%sa;zqﬁ%@tsynbol
i is each,25_independently an integer of 1-4; enl Jjs t .or re, R may
be the- satd tBF HRAFSRTAINe PRoRnSRIFbHRS L mAlach, 1 bhF Sob oL Aty
group. (2) The pol yfunctional cyanate resin conposition conprising the
ponfunct%SﬁéP E?ﬁnBPE 88PnOR&ARHEAri on described in (1), and (D) an
inorsanic filler as indispensable 2 April 2002 -4 conponents. (3) The
pol yf unct i ona®n Shgne hesfn Eonfodinomwantlasce gty funqudonal @@anateer ei n
t he pol yfunctional cyanate resin is a cyanate resin derived from bi sphenol
A, {4) A resin-easaps d=xaeddantpdiginheanduesdrtdati peopahtyeimda low

sem conductor elenent 5 is encapsul ated using the pol yfunctional cyanate
resi n compherinabnexiescs idepiapdrtly,) an@2)t+ i afl8p. hitherto known that

the resin is used for an encapsulating material in combination
with an epoxy resin (U.S. patent No. 5132778).

However, when combining with an epoxy resin of a low melting
point or softening point, the softening point of a cyanate resin
composition becomes low, the blocking resistance of the resin
compounds falls remarkably and the resin compounds themselves
become easy to adhere, thus there has been a big problem in

preservation stability.

SUMMARY OF THE INVENTION
The object of the present invention 1is to provide a
composition, which has a high heat resistant property, a low

thermal expansion coefficient, and an excellent blocking



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The pol yfunctional eyanate resin
havi ng a functional nunber of 2 or nore which is a conponent (A) used in
the present invention can be obtained by conducting a | O
dehydr ohal ogenation reaction of a phenol as a raw material iy "q¥ﬂ¥@nogen
hal i de such as cyanogen chloride and cyanogen bromde in a surtable organic
sol vent. 2 April 2002 5 Exanples of a polyfunctional cyanate resin

i ncl ude bifunctional cyanate resins, suth as 2,2-bis(4

cyanat ephenyl ) propane, bi s(4-cyanat ephenyl) et hane,

"bi s(4cyanat e- 3, 5- di et hyl phenyl ) met hane, 1, 3-bi s(4 cyanat ephenyl - 1- (net hyl
et hyl i dene)) benzene, bis(4 cyanat ephenyl)t hi oet her,

bi s(4- cy apgiRRbEHyA )e%idﬁm’cf)o%ﬂd, m'w&Hﬁ%t@B@ﬂatW§&iE&ﬁuQ&r @RYicY @Sinpr oM
such as phenol novol ak and cresol novol ak.” The pol yfuncti onal cyanate-resin
whi ch i s teesamponent (A) used in the present invention can be enpl oyed
appropriately according to requirenents. In order to attain the object of

the present inyention, ially eskn deri,ved from bi,.sphenol A
e P oy PRSI AR W b Bl B R 80

pol yf unct fRRal thety flRERVE §rbbledSRE bd) 8106 B CERMBininB VL Ry il 8n hedMsed as a
nononer, and may be al so ‘used as a prepol yner. The prepol yner can be

obt ai néd psepblyater mithaa sppeifiaepoxyeassin, and thes, completedithe wventianent or in bul k as
alone or as a mxture of two or nore. It can be also obtained by heating to

50 - 200C in a.gol.vept_or in L K i curing catalyst which is the

bel ow nenti one E‘dﬁgg%aﬁﬁ‘in&ﬂvlg%‘ﬁ“gﬁ%z‘i}f°%3i n hagi ng a gofteni ng poi nt or

nel ting pepnt @f pﬁg'f@dﬁbnﬂoﬁﬁhnmi £ddiri s:omgesiﬁ@mmﬁqﬁsirgg B) y%gmérbaﬂ
to e, by

pr esent April 2002 -6 invention can _be obtained, r exa :
gl yci dyl eyaneie fesisaaving ofunctipnal raymber 982 qrsmorecercits prepelymerpt®nat epdxyn an

Yol ohvdr i m i Kali. 5 Cde. g
D! ot o B SoRESRERAS S me T by S90S 08 U PO e ke O
descrifgedaé mdldpeRsble- Ghkidonents, wherking tel époxy hesis & ireBpay ﬂéﬁh%cpfééed’d&i thyng
poi nt of the epoxy resin used in the present invention is 75C or nore,
further sthefalpyitgmgeneral formula (1),

15 /'<CHA\

AN

20 OGly
in the formula, n represents an average repeating number of 0-10; R represents cach
independently either hydrogen atom, an alkyl group having 1 to 10 carbon atoms, a
cycloallyl group having 5 to 7 carbon atoms or a hydrocarbon group having 6 to 20 carbon
atoms containing & cycloalkyl group having 5 to 7 carbon atoms; the symbol i is each

25 independently an integer of 1-4; when i is two or more, R may be the same, or may differ

from each other; and Gly represents glycidyl group.

(2)  The polyfunctional cyanate resin composition comprising the polyfunctional

cyanate resin composition described in (1), and (D) an inorganic filler as indispensable



or nore. Exanples of these epoxy resins include polyfunctional epoxy resins
derived from such as cresol novol ak, napht hal ene novol ak, and
1,1,2,2-tetra(4-hydroxyphenyl)et hane; bifunctional epoxy resins derived
from such as bisphenol S, dihydroxy stil bene, and tetranethyhﬁﬂﬂg@bpxy

bi phenyl; and the epoxy resins represented by the above general formula
(1), Wthout being limted thereto. Exanples of the al kyl group having 1 to
10 carbon atons of R in the above genedal formula ( 1 ) include, nethyl
group, ethyl group, propyl group, butyl group, hexyl group, nonyl groups,
‘or isoners, thereof. Exanple of the cycloal kyl group having 5 to 7 carbon
atons ing 5@& &%ﬁlopentyl group, cycl ohexyl group, etc. Furthernore,
exanpl es 0 tﬂ ydrocar bon group having 6 to 20 carbon atons contai ni ng
cycl oal kyl group having 5 to 7 carbon atons include benzyl group, phenetyl

group, st(&) yl Threqabyfunetonalydyagate wesin edmpositiert dmtibélhimg) lor (R}, eshdréiartdé o.

2 April them, es eci al | he oxy ,r represented by the
above- merPP Yc%\#@ﬂméérﬂﬁgqte FSHS R4 i%}e lie§‘¥1d§\78? P@){NP? dk to attain the

obj ect of the present invention. The pol yfunctional cyanate resin and the

SPOXY T SR N idith EnchNA R BBc RERRbnerdTRelcB Oy RbiAla &fmlz&&cw’r B Wi e

are used'inh the presen |nve ron can be formil ated i n ap
conpoundiinenacapsilated uding drecmiyfunctimhaladyanatl eesnbg:canposuidmeda‘scniw mt(ll}q rQZ)Qm') unt

of the pol)yfuncti onal cyanate resin is suitably 20~ - 90~, nore suitably
30~ - When the fornul ati on amount of a pol yfunctional cyanate resin
becomes | ow, the heat resistance of a cured product will fall. \Wen the

formul at @gf wbﬁgmmmlmﬁgmvgm@wg resistance of a resin

conmpound W The curing catalyst which is the conponent ( C) used
in the present_invention is a curing catal %/st for a cyanate resin, and
known cat al ystBeqeiyfiectiggalryamiamsinchavings lyctionsh numbesof 2 pr woehwhithiy

chi'or 1 de ¥ §5pBfNd T0; FRET L3 SrBeht m*ﬁﬁ*fi FE' 65 SPREET Y, ShadeeRh A oy
conpoprndgdehydrohalogenation reaction of a phenol as a raw material with a cyanogen halxde such as

cyanogen chloride and cyanogen bromide in a suitable organic solvent.



represented by phenol, pyrocatechol, and di hydroxy naphthal ene; netal
organi c salts such as zinc naphthenate, cobalt naphthenate, tin octyl ate,
cobalt octylate, etc.; netal organic conpl exes such as copper

acetyl acetonate, alum num acetyl acetonate, etc.; tertiary agl 2
triethyl am ne, 2 April 2002 _g_ tri.bgtyl anlne qui nol i ng, |squ| ol i ne,
di azabi cyclo[2, 2, 2]octane, etc.; quarternary ammoni um salts represented
by tetraethyl ammoni um chl ori de and tetraethyl anmoni um brom de; i m dazol es;
and sodi um hydroxi de, sodium nethylate, triphenyl phosphine, or these

m xtures. Anong these curing catalysts, netal organic salts such as zinc
napht henat e, Evdmbiesctyfata ammuyfmn@qumaie cyanateoryesie compludees such
as copper acetyl acetonate, imdazoles, phenols, or these m xed catal ysts
are suitabiyuaxemphhﬂied.cﬂ&matmringesahabyst aissd | nashe Pt examts i4wention
can be used in appropriate amount. As for encapsulating use, it is usually
fornul at edysfatBahenle )gelopane® ob iz (@eEyeHddephergdodshddl seapngls~ 10
mnutes at a setting tenperature of 100C - 250C . Exanples of the inorganic

filler whighnhselResCATRE \M?tl ﬁelay)l)ﬁé%@han@ the present inveniniqicl ude
silica, alumna, fifanium al un1nun1hydrOX|de tal c, clay, gl ass

fiber, etgy o anienih 62 @RAghUM nacate NLelealle Hiese can,fig used as

a mxture ving ‘'various forms (sp er| or crushed) arious
sizes, and can_be, a incteasing the fillin unt. The filling
arount of SYRAAFRBPERNTL RAPREReRy D5baa 4y ARBCSR A A AR c A
conposition, and SUItaRL 70-90 ~ by weight, Wen the anDunt is little, a
pr obl em WPPLYSBRGELPRE Fé’talﬁ‘raé'reab"s‘%ﬁlﬁﬁ TheedcFEPPst PRSP SFcPhaialhe

sol der heat resistance after noisture absorption, orthe volune resistivity
_g_ 2 Aprpevedbak andefrgspPdt BP¥CABXer ption. Moreover, when exceeding 92~, a

problemin noldability will occur. In the resin conposition of the present
i nvention, a P dolyfunctional cyanate resin which is a component(A)

used in the present invention can be employed appropriately
according to requirements. In order to attain the object of the
present invention, especially a cyanate resin derived from
bisphenol A is suitable from the point of reactivity and
heat-resistance.

The polyfunctional cyanate resin used in the present
invention may be used as a monomer, and may be also used as a
prepolymer.

The prepolymer can be obtained by heating a cyanate resin

at 50 - 200°C in a solvent or in bulk as alone or as a mixture

of two or more. It can be also obtained by heating to 50 - 200°C

in a solvent or in bulk with the curing catalyst which is the
below-mentioned component(C).
The epoxy resin having a softening point or melting point

of 75 °C or more which is the component (B) used in the present



| ubricant such as a natural wax, a synthetic wax, a higher fatty acid and
its netal salts, and a paraffin; or a colorant |ike carbon black; a surface
treatment agent like a silane coupling agent etc. further may be added
according to requirenments. Mreover, flanme retardants, such2q§ ﬁyﬁé ny
trioxide, a phosphorous conpound, and agbrom nated epoxy resirﬁ

added. In order to lower the stress, various elastonmers can be added,
optionally with having reacted beforehand. Exanples of the el astoners

i ncl ude pol ybut adi ene, but adi ene-acrylonitrile copol yner, silicone rubber,
‘and silicone oil, or a reactive type elastonmer. In order to encapsul ate an
el ect roni dN¥@AdOsUPRRs be sepPEahBed: or £8Kd @ adduce RY glycidyl

resi n-encapsul ated type sem conductor device with using the resin

conposi t i ethefritfiegriegentf amhatdlon thawr éspotedaagicambea paenpédwdth by a
wel | - known nol di ng nmet hod such astransfer nol ding, conpression nolding, or
i nj ection aiplgbitaldiyddien r £6i theoppesehcenodl alfkalhresandh i dwesidbd Dim ot her
t hernosetting resins can be used together within the range which does not
injure theJHRGHR . TR oRAHRE bt iSR! dH e purkhCompdur®] ial r 28821 5n 10
addi tion pdlynerization products of bismal eimde with diam ne; al kenyl aryl

ether or an 88 rgf%%ﬂsc §H§Oaﬁ‘§ (ﬁee%ﬁ\ﬂéwgﬁq‘gﬁ@é@_ 1$PMQU fﬁ%%]f@henol

A, and viny conmpounds am nodi phenyl et hane; al er or

am ne resins h i pr [ t her. k i.p. rgyl
conpound of dlﬁ'g% %%%T‘é;%’gllh‘grp%e&? ﬁggnie%e:i%lél%rf’?%gg%e%% ﬁééspe‘?%gﬁ%ﬁg:n lE%‘%?ns,
resol resins, aIIerther,type_conpoundg% al l yl am ne é&ge conmpounds, .,

i socyanat 8, ERPRTSFEREARVANEOIS 15t 15 M P BORRur iR T iS4t agigup0°C
contai ni ng pol yol efin compounds, etc. are exenplified. It is possible to
al so add art mermanpl astic resin. For exanple, polyphenyl ene ether,

pol ystyrene, polyethyl ene, polybutadi ene, polyimdes, polycarbonates,

pol yacryl at espxpabY eded hagexkaimsxy 28diABdidd Gadé 9B yirhaceadbnaleepoxy
exenplified. These resins can be mxed in the cyanate resin conposition,

and al so can ibg used: welh fhaw Nesi&ached hedss ehasdo B \VRESH Earaies of
the present invention are shown bel ow, but the present invention cannot be

e Ak, S/t Nehic XAl L T SO e R IR TP ©
2, 2- bi s (AN RN o3P A8 1 43089 192 aC PRLHC IshBh a8 bisphenol s,
dihydroxy stilbene, and tetramethyl dihydroxy biphenyl; and the
epoxy resins represented by the above general formula (1),
without being limited thereto.
Examples of the alkyl group having 1 to 10 carbon atoms of
R in the above general formula (1) include, methyl group, ethyl
group, propyl group, butyl group, hexyl group, nonyl groups,
or isomers thereof. Example of the cycloalkyl group having 5
to 7 carbon atoms include cyclopentyl group, cyclohexyl group,
etc. Furthermore, examples of the hydrocarbon group having 6
to 20 carbon atoms containing cycloalkyl group having 5 to 7

carbon atoms include benzyl group, phenetyl group, styryl group,

mesityl group, etc., without being limited thereto.



2 Aprif 2002 - 11 3 litter flask equipped with a thernoneter and a refl ux
condenser. This was heated to nelt in an oil bath, and after the inner
tenperature reached to 150C, nechanical stirring was conducted for 15 hours
and a cyanate prepol yner was obtai ned. Synthetic Exanple 2 Eq&ﬁipéagale IS
a synthetic exanple of an epoxy resin uged in the present inve i 6n %I nto a
reactor equipped wth a thernoneter, a stirrer, and a condenser having a
separation tube, 2-t-butyl-5-methyl phenol 328g, p-hydroxybenzal dehyde 122g,
and tol uene450g were charged. Then 0.95g of p-toluenesul fonic acid (nono
hydrate) was charged. By azeotropically distilling toluene and water at

113- 120C undehmapgoshely i @sprekaile theorPoxyatesay E8RFESANRAY RWrted out
for 8 hours, while returning only a toluene layer to the system After

neut r al i zabbue -wenlt iooedidupenedadxfdenuleal (éneianflavbraihe ehn t@biem tener
were distilled off, and a pol yhydric phenol was obtained. Then, the

pol yhydri atphenokhe etjiecal @ft a0 piiesehtphervantcidydroxy group ) was
charged into a reaction container equipped with a thernoneter, a stirrer, a

droppi ng funnghe I, Burk@NHISICEyRAY LB & SERMAEhORPIMEre 3N HIRS n
di ssolved in epichlorohydrin 462.6g and di met hyl sul foxide 231. 3g. i;~

S hour s, AP AESERLAY AL Foatitentiad Bl Jo05 C18P At Mkl V!

In the nmeantinme, the cooling |liquefaction of azeotropically boiled
epi chl or oR§Edi bt He RELSENkasnvantien GAR banf PEmpRrArd Mt MpruePniahser at ure
at 45C, and returning the organic layer to the reaction system After the
reacti on, compeaotddgeprabios ohyldy i ardes repopaitdnn vabeumeblject) | athieon. The
gl yci dyl et her containing by produced salts and di met hyl sul f oxi de was
di ssol vedfonmudthybins@mdudtked Hnehet perlviflundni-qradducesh siee t rasdndiiget hyl
sul foxi de were renoved by washing with water. Furthernore
suitably 20% - 90%, more suitably 30% - 70%. When the formulation
amount of a polyfunctional cyanate resin becomes low, the heat
resistance of a cured product will fall. When the formulation
amount becomes high, the blocking resistance of a resin compound
will fall.

The curing catalyst which is the component(C) used in the
present invention is a curing catalyst for a cyanate resin, and
known catalysts can be used. Examples are, proton acids
represented by hydrochloric acid and phosphoric acid; Lewis
acids represented by aluminum chloride, a boron trifluoride
complex, and =zinc chloride; aromatic hydroxy compounds
represented by phenol, pyrocatechol, and dihydroxy
naphthalene; metal organic salts such as zinc naphthenate,
cobalt naphthenate, tin octylate, cobalt octylate, etc.; metal

organic complexes such as copper acetylacetonate, aluminum

acetylacetonate, etc.; tertiary amines such as triethyl amine,



met hyl i sobut yl ket one was renoved by vacuumdistillation and the desired
epoxy resin was obtained. The softening point of the resultant epoxy resin
was 83C, and the average repeating nunber was 1.7. Exanple 1 Various
conpositions described in Table 1 were conpounded with the fzoAp}” QP'PQn
rati o described in the table, and heat:lgheading was carried out W usi ng
atw roll mll ( the tenperatures of the rolls were set to 110 C and 50 C
, respectively) . Then, transfer nolding was carried out at 175C, finally
after-cure was performed for 180C x 5 hours in an oven, and a cured product
was obtai ned. The physical properties of the resultant cured product are
shown i n Tebibutyl BRENe s Piindlelronpoirdit Enalings AbRE8RECYE 198: Epoxy
resin (made by Sumtono Chem cal Co., Ltd., - 13 softening point 65C) 2
April 2002 ReMaris,1: ePhenolquretelrala rymeiendayi Gunsel t€herdpzsdntrdt by Co.
Ltd.) SH 6040: Coupling agent (made by Toray Dow Corning) FB-60: Spheri cal
silica (nagedye i j g de Kand RSe €P4de t K Ushimsh L ik abt oM dge by
Denki Kagaku Kogyo K. K.) Conparative Exanples 1-3 Cured products were

obt ai ned agildizSRdE; FRANESA Wik -I&,l,so@s%phgth?natzae, EQJ_ZﬁHéﬁ%lO” of
t he conposition were as shpwn in Table 1. The physical properties of the

resul t ant @ﬁ{ﬁkﬁ%{’ﬁl&l S & %ﬁﬁéghfég Table 1. The physical properties were

measur ed ow ng met ho ass Transition Tenperature, and

of a ther il BUBASE FRR B LF RS A ANET ol S S ARG SRR PLAE S ko

| nst ts Inc. 1 is th I f 50Cto 100C Bl ocki
Rosi <t ancd LRAARRREBAREET (| GAEoRhORBST IAF TR Sl Ot Mt en,

and observed the state of the o
organic complexes such as copper acetylacetonate, imidazoles,

phenols, or these mixed catalysts are suitably exemplified.

The curing catalyst used in the present invention can be
used in appropriate amount. As for encapsulating use, it is
usually formulated so that the gel time of a composition becomes

10 seconds - 10 minutes at a setting temperature of 100°C - 250°C.

Examples of the inorganic filler which is the component(D)
used:h1thepresentinventionincludesilica,alumina{titanium
white, aluminum hydroxide, talc, clay, glass fiber, etc., and
silica and alumina are preferable. These can be used as amixture
of those having various forms (spherical or crushed) or various
sizes, and can be also used with increasing the £filling amount.

The filling amount of the inorganic filler is 25-92 % by
weight in the whole resin composition, and suitably 70-90 % by
weight. When the amount is little, a problem will occur in
moisture absorption characteristics, such as the solder heat

resistance after moisture absorption, or the volume resistivity



conpound. O neans that there is no bl ocking of the conmpound, and X neans
t hat bl ocki ng of the conpound occurs. Softening Point . Determ ned by

RI NG&BALL ret hod. - 14 Table 1 2 April 2002 Exanpl e

1Conpar ati veConpar ati veConpar ati veExam le 1Exam | e 2Exarn|e2‘ApriI2002
3Cyanat e49. 6149. 61--re of er ..P...... B ~ e _ _

- _ Epoxy resin nthetic of s49.61-66.53y examle
2 ~.

_ESCN-195-49.61-64.37...PSM4~25"1~........... 32.80-_ -
34.909- ... ZINC.. ... __0.40 - 0.40

___na hthefises moisture .absorption. Moreover, when exceeding 92%%erdyl -r
1.00_ 0.97hos Nine ..p.......... e .

__ probaemaihamedadability. will occur. .1.49
In the resin composition of the present invention, a mold
lubricant such as a natural wax, a synthetic wax, a higher fatty
acid and its metal salts, and a paraffin; or a colorant like
carbon black; a surface treatment agent like a silane coupling
agent etc. further may be added according to requirements.
Moreover, flame retardants, such as antimony trioxide, a
phosphorous compound, and a brominated epoxy resin, may be
added.

In order to lower the stress, various elastomers can be added,
optionally with having reacted beforehand. Examples of the
elastomers include polybutadiene, butadiene-~acrylonitrile
copolymer, silicone rubber, and silicone oil, or a reactive type
elastomer.

In order to encapsulate an electronic device such as a
semiconductor and to produce a resin-encapsulated type
semiconductor device with using the resin composition of the
present invention, cure molding can be carried out by a
well-known molding method such as transfer molding, compression
molding, or injection molding.

In the resin composition of the present invention, other
thermosetting resins can be used together within the range which

does not injure the purpose. For example, bismaleimides, the



__1.49 _ _1.00 079 __ SH_ S~4p ...,
-1 .98 -1 . 33 .29 - 317 . 52 - 317 . 52

. 317 . 87 - 317 . 94 __39. 3g39 3g39 47 39 49- FIIIer80 -80
-8080content $Tg (TNA18918517315 1neth9ﬂ). o e oo 2 April 2002

addition polymerization products of bismaleimide with diamine;
alkenylaryl ether or amine resins such as a bis-
vinylbenzylether compound of bisphenol A, and vinylbenzyl
compounds of diaminodiphenylmethane; alkynylether or amine
resins such as a dipropargylether of bisphenol A, and a
dipropargyl compound of diaminodiphenylmethane. In addition to
these, phenol resins, resol resins, allylether type compounds,
allylamine type compounds, isocyanates, triallylisocyanurates,
triallylcyanurates, vinyl group <containing polyolefin
compounds, etc. are_éxemplified. It is possible to also add a
thermoplastic resin. For example, polyphenylene ether,
polystyrene, polyethylene, polybutadiene, polyimides,
polycarbonates, polyacrylates, poly methacrylates, and
modifications thereof are exemplified. These resins can be
mixed in the cyanate resin composition, and also can be used

with having reacted beforehand.

EXAMPLES

Examples of the present invention are shown below, but the
present invention cannot be limited to these.
Synthetic Example 1

This example is a synthetic example of a cyanate resin
prepolymer used in the present invention.

2,2-bis(4-cyanatephenyl)propane 2000g was charged into a
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condenser. This was heated to melt in an oil bath, and after

the inner temperature reached to 150°C, mechanical stirring was

conducted for 15 hours and a cyanate prepolymer was obtained.
Synthetic Example 2

This example is a synthetic example of an epoxy resin used
in the present invention.

Into a reactor equipped with a thermometer, a stirrer, and
a condenser having a separation tube, 2-t-butyl-5-methylphenocl
328g, p-hydroxybenzaldehyde 122g, and toluene 450g were charged.
Then 0.95g of p~toluenesulfonic acid (monohydrate) was charged.

By azeotropically distilling toluene and water at 113-120°C

under atmospheric pressure, condensation reaction was carried
out for 8 hours, while returning only a toluene layer to the
system. After neutralizationwith sodium hydroxide, toluene and
the unreacted monomer were distilled off, and a polyhydric
phenol was obtained.

Then, the polyhydric phenol (1l equivalent amount of phenolic
hydroxy group) was charged into a reaction container equipped
with a thermometer, a stirrer, a dropping funnel, and a
condenser having a separation tube, and was dissolved in
epichlorohydrin 462.6g and dimethyl sulfoxide 231.3g.

40% sodium hydroxide aqueous solutions 100g was added

dropwise continuously for 5 hours, maintaining the reaction
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1. A polyfunctional cyanate resin conposition conprising (A a

pol yfuneti onal cyanate resin having a functional nunber of 2 or nore or its
prepol yner, (B) an epoxy resin having a softening point or nelting point of
75C or nore, and (C) a curing catalyst 5 as indispensable C?ﬂRBﬂF?PBQ
wherein, the epoxy resin is axx epoxy .rgsin represented by ol"'"'OW ng
general fornmula (1), OCdy 10 (R); 15 (1) in the forrmula, n represents an
aver age repeating nunmber of 0-10; R represents each independently either
hydrogen atom) an al kyl group having 1 to 10 carbon atons, a cycioall cyl
group havip to. 7 a r h cagpon V] 6..1.0 20
carbon at ngtggln%éi %ng%&g&c'yé%ggpgyﬁ“&a?%gégha%?%gc%gf%g)giqgladr onacaftloor%; t he
synmbol i ig each 20 jndependentl anﬁb teﬁﬁr of, 1-4; when i is two of nore,
R ey be PAELSRELORICHEYY RER PRORN CAERSERLR AL HOGSF Vepraad

gl ycidyl group. 2. The pol yfunctional cyanate resin conposition conprising
the pol yf antti whth ®ganaeéniagi hheohpopeératnreesatrbéd iand|nsturhimand (D)
an inorganic filler as indispensable 25 conmponents, 3. The pol yfuncti onal
cyanate regbNoggAR9& 1h9BraeeOktieNgehetsbal BYskedl, 2, Wherein the

pol yfunctional cyanate resin is a cyanatc resin derived from bi sphenol A
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coefficient (& 1) : Determined from the inflection point

of a thermal expansion curve using a thermal analyzer TMA120

made by Seiko Instruments Inc. « 1 is the average value

from 50°Cto 100°C

Blocking Resistance : Resin compositions kneaded by a roll

were kept in 40°C oven, and observed the state of the
compound. O means that theré is no blocking of the compound,

and X means that blocking of the compound occurs.

Softening Point : Determined by RING&BALL method.
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P #SYE () ihtihe- foPhdR4 nOrePesents 2R GMBedderepeating number of 0-10; R represents each
independently either hydrogen atom, an alkyl group having 1 to 10 carbon atoms, a

cycloalkyl group having 5 to 7 carbon atoms or a hydrocarbon group having 6 to 20 carbon
atoms containing a c¢ycloalkyl group having 5 to 7 carbon atoms; the symbol i is each

20 independently an integer of 1-4; when i is two or more, R may be the same, or may differ
from each other; and Gly represents glycidyl group.

2. The polyfunctional cyanate resin composition comprising the polyfunctional
cyanate resin composition described in claim 1, and (D) an inorganic filler as indispensable

25 components,

3. The polyfunctional cyanate resin composition according to claim 1 or 2, wherein

the polyfunctional cyanate resin is a cyanate resin derived from bisphenol A.

4. A resin-encapsulated type semiconductor device, wherein a semiconductor element
1s encapsulated using the polyfunctional cyanate resin composition described in claim 1, 2,
30 or3.



