; #$9Re3e2D<<=$?J @ C6CT2Dx PHOTOSEM CONDUCTOR ENCAPSULATI NG RESI N
COVPGCSI TI ON Background of the Invention Field of the Inven
present invention relates to a photosenyconduct or encapsulNMMHMlemmmm
conposi tion, a photosem conductor encapsul ati ng hardened subst,qﬂ F, obt ai ned
- by hardening the conposition, and a phot odi ode encapsul ated wt he
har dened suBHDEmISEEMIOOM@CH‘mH TN OB PRYU AT ANIG AREBady KOM®BIO ST IOF
phot osenm conduct or encapsul ating resin conposition used is, for exanple, a
transparent resin conposition conmposed of an alicyclilc type epoxy resin
and an acid anhydride hardener ( JP-A No . 15 6-316626), and this
publication specificall yBdicdgdpsand phottheninorditci®n encapsul ating resin
conposition, further containing a nethacrylic acid-based phosphate for
i mprovi nFiéhse cflhehenmwehktisophot osenm conductor. Recently, a |ight
emtting diode emtting light of 20 short wavel ength such as blue |ight,
ultrayviolet |igteapdddenti keywvandimmhrédaasd ortbight emtting di ode
obt ai ned by conbining these light emtting diodes with a fluorescent body
are practpltakbysdari tbnethciorercapsylsatlen t hage te ghh ewmposd i edes a
encapsul ating 25 resin conposition are required that transmttance for blue
light tophtdttavweahetohidghttogs Rmbapsd taahan tiiande ndokss nbts thece ease by
heat generation in operation (hereinafter, referred to as heat-resistance)
or does mbtainzdesyehrsedynlinghttiod sbmpio siavébengtdandranpadt giii ode
emtting diode chip, nanmely, even if irradiated with [ight of short
wavel engtdn bapisngl at gkl enet jy tSuechhasddnued| isgiis t ahicreavi ol et i ght and the
like for a long tine, coloration 5 does not occur(hereinafter, referred to
as ulOr aDesetipesioharck)PrA®x exrktesi n conposition for encapsul ating a
light emtting diode, a resin conposition containing a non-aromatic type
epoxy resin as Ahreffdct kuewimgedicdret dlohas dreenosuygested, specifically,
a light emtting diode resin conmposition containing
3, 9- epoxy&ychpmaxyh renigy | = Ss 4 ne gy 6 LdhHaxanesear boxy| e ®xpmple, a
met hyl hexahydr opht hal i ¢ anhydride as an effective ingredi ent has been
di scl osed- ¥3Rspaoents r2oin 106 1% s 1 The mpreawent sietvenf oas hdvecyclilc
investigated a transparent resin conposition conposed of an alicyclic

type epoxy resin and an acid anhydride hardener (JP-A No.

15 6-316626), and this publication specifically discloses
a photosemiconductor encapsulating resin composition,
further containing a methacrylic acid-based phosphate for
improving close adherence with a photosemiconductor.

Recently, a light emitting diode emitting light of

20 short wavelength such as blue light, ultraviolet light
and the like, and a white color light emitting diode
obtained by combining these light emitting diodes with
a fluorescent body are practically utilized. To
encapsulate these light emitting diodes, encapsulating

25 resin composition are required that transmittance for
blue light to ultraviolet light is high and transmittance
does not decrease by heat generation in operation

(hereinafter, referred to as heat—-resistance) or does not
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type epoxy resin and an alicyclic carboxylic anhydride, for exanple, a

har dened substance of an epoxy resin 20 conposition containing

3, 4- epoxycycl ohexyl nmet hyl - 3, 4- epoxycycl ghexane carboxyl ate and

met hyl hexahydr opht hal i ¢ anhydride as an effective ingredient, used as a
.resin conposition to seal a light emtting diode, and a probl em has been
made cl eate @betlsat layharidenedofubsit ance wd v e hies compdsicim om ls,ghdi rect |y
after hardeni ng, already col ored though transparent, and when stored at

hi gh tenearat thad 850G e, chihp, coapediy ) aves fiirittesddatorédii th3l Aghabj ect
of the present invention is to provide a photosem conductor encapsul ati ng
resin corqppsilic ot Wa vierlg: 1ag bar derdc ¢ thisg Ancee exyoekluerit asnblightlight,
transmttance fromimedi ately after hardening, 5 excellent in |ight
transm t helnceaevdenl ¢t 1tgadi ahedtwd A dteef b ghtl aorg W imayi obétodaghtnfor a
long tinme or used at high tenperature for a long tine, nanely, excellent in
any of inidéal notansetctitancer edlda fiveal, etr ¢ Esirsteaicecands heat - r esi st ance.
10 SUMMARY OF THE | NVENTI ON The present invention provides a

phot osemubndaetiarl eteapssd atiamg-¢ esi n conposi ti on conprising the foll ow ng
conponent (A) and conmponent (B): 15 (A): a (meth)acrylic polynmer containing
an epoxy groupAsandhéByesin | easp conet handefiter setegtsadl §tdamg he i obp
consisting of the follow ng conponents (bl) to (b9): (bl) a polyval ent

car boxyl iemactdn20d({b)e a pokywal ent orgrdexyliion anbydraidei ngb3 a reaction
product of a polyvalent carboxylic acid with a conpound of the follow ng
general froomubaoei)c andd Eoayr eactiomne praduet fefctal pel ynalredigbt
carboxylic anhydride with a conpound of the follow ng general fornula (B-2)
4 RAR2 \Mag/béeB suggeRBed,Ysdidcifically, a light emitting diode

resin composition containing
3,4-epoxycyclohexylmethyl-3, 4-epoxycyclohexane
carboxylate and methylhexahydrophthalic anhydride as an
effective ingredient has been disclosed (JP-A No.

15 2000-196151).

The present inventors have investigated a
transparent resin composition composed of an alicyclic
type epoxy resin and an alicyclic carboxylic anhydride,
for example, a hardened substance of an epoxy resin

20 composition containing
3,4-epoxycyclohexylmethyl-3,4-epoxycyclohexane
carboxylate and methylhexahydrophthalic anhydride as an
effective ingredient, used as a resin composition to seal
a light emitting diode, and a problem has been made clear

25 that a hardened substance of this composition is, directly
after hardening, already colored though transparent, and
when stored at high temperature (150°C), the composition

is further colored.



RS RS \CCHR- HC C- (B-2) s~ \Y2/ \YZ/ Rs Rwherein RL to R6 represent
each i ndependently a hydrogen atomor an al kyl group having 1 to 8 carbon
‘atons, R3 and RO may be bonded to form gn al kyl ene group having 1 to 8 5
carbon atons; R represents an al kyl ene group; a nethyl ene group contai ned
-in the al kylene group and the al kyl group represented by RL to R may be
substituted by 7Zam ebherctgrofiptard/pare santonyl vgnaupin Yisand Yz sepdeseant
each independently an oxygen atom or sulfur atom 10 The present invention
al so prowldes oa dnat denedh subst anrcea pbtudi atetdnby has denicgmphbeition
above-nentioned resin conposition; and photodi ode obtai ned by encapsul ating
a phot osen conduct onhaseleact éd sfulost the egrexpeddnsn st iimg bf ghitght em tti ng
di ode el ements and phot odi ode el enments 15 with the above-nenti oned hardened
subst ancet r DEFAlIED: DPESCRE £3inON nGire BREFERREDaENBODI MaX k& The ggonmponent (A)
in the present invention is a (neth)acrylic polymnmer containing an epoxy
groupb aneik@6ldmact fical Lyhexenpa hnbméd taaecenetv®acr §1i crpaiyateed with
cont ai ni ng an epoxy group obtained by polynerizing at | east one nonomner

sel ect ed Xom alikyhh t acryhditesavdlKydt 15 giet hforylkatlesngatiyleons t rukedand
met hacrylonitrile with a nonomer of the foll ow ng general fornula (A-1):

R- X- CHZ -& (Adigh )t aheratat Rreepf@sent d ang alkckerny] geowl haviexgeltent2
carbon 5 atons, X represents a carbonyl oxy group or nethyl eneoxy group, and
E representsang edoxyh gt baf sedacsrd tiramrehe ufld t awiird e+ ekisdss t dnkte~ /
"O O H3C OH As the mononer of the general formula (A-1), 10 specifically

| i sted arendnéatarrated igdtyendyl. et hers such as allyl glycidyl ether,
2-methylallyl glycidyl ether and the like; unsaturated glycidyl esters such
as gl9cidyl acrylate, glycidyl nmethacrylate, glycidyl itaconate and the

| i ke; saturated cyclic aliphatic type epoxy 15 (meth)acryl ates such as

3, 4- epoxycycl ohexyl net hyl QUMMARY, OF, LHEOIWMERNDRONY| net hyl net hacryl ate
andthe like. As the nmononer of the general forrmula (A-1) , two or nore
mononers of t helyerer ak efrdy i ee PALDN P bedgsed. PRO tAss ehé cordbwer oaf t he

general fornmula (A1),
encapsulating resin composition comprising the following

component (A) and component (B):
15 (A): a (meth)acrylic polymer containing an epoxy
group, and
(B): at least one hardener selected from the group
consisting of the following components (b;) to (byg):
(by) a polyvalent carboxylic acid,
20 (bz) a polyvalent carboxylic anhydride,

(bs) a reaction product of a polyvalent
carboxylic acid with a compound of the following general
formula (B-1), and

(by) a reaction product of a polyvalent

25 carboxylic anhydride with a compound of the following

general formula (B-2)



unsaturated glycidyl esters and saturated cyclic aliphatic type epoxy
(nmeth)acryl ates are preferable anong others, and particularly,

‘3, 4- epoxycycl ohexyl met hyl acrylate and gl yci dyl nmethacrylate are suitable.
6 As the (nmeth)acrylic nononer used as the conponent (A), listed are, for

. exanpl e, al kyl (meth)acrylates having a |linear al kyl group having about 1
to 20 carpdn atoms ®¥ch as methyl acrylate, nethyl nethacrylate, ethyl 5
acryl ate, ékh | nmeyhacryl ate and Ege i ke; alkyl (neth)acrylates having a
branched ahby{=ﬁﬁ up havi ng about “tld 20 carbon atoms such as t - butyl
acrylate, g4butyl ﬂggﬁylate and the like; alkyl (nmeth) acrylates having
a saturatRd cyclic aliphatic al kyl group having 10 about 5 to 20 carbon
atons such as cycl ohexyl acrylate, cycl ohexyl nethacrylate and the |ike;
and (nmeth)acrylonitriles such as acrylonitrile, nethacrylonitrile and the
like. As the (neth)acrylic nmononer, two or nore 15 (meth)acrylic nononers
may be used. As the (neth) acrylic nongner, alkyl (neth) acrylates are

pr ef er abl nong ot hers, and particulatly, alkyl (nmeth)acrylates having a
| i near or bramehedHal kyR’ groupydet00 1 to 4 ¢ bﬁ;tatons, or al kyl

(met h)acryl gf es 20\gayf ng ;aturated\%yclic alTpHatic al kyl group are
preferablg® The cont¥nt of W structurd& unit derived froma (nmeth) acrylic
nmononer in the conponent (A) is fromabout O to 95 nol % preferably from
about 10 whe8@imIRs 25 Rh pepdecténh ef athd toapemshentAy, aamwiiphati c
nmononer having in the nol ecul e one ethyl enical doubl e bond copol yneri zabl e
with (nmetd)aor pli @ monbkels g rdidp eh ent fg dm{ored hyachydn 2 honsnels, amay be
pol yreri zed. Speci fi c exanpl es thereof include vinyl alkylates such as
vinyl butytatey benyopdegi sratfeo rui ayl apli val ane, afavp hawrbne, lviteyl8

i sononoate, vinyl versatate and the like; vinyl halides such as vinyl

chl or bde,cariyn brigmse & ambraeentkeanviamiylens baldwes smathglene

vinylidene chloride and the |ike. The use anobunt of the aliphatic nononer
in the group contained in the alkylene group and the alkyl group

represented by R! to R” may be substituted by an ether group
and/or carbonyl group:; Y! and Y? represent each
independently an oxygen atom, or sulfur atom.

10 The present invention also provides a hardened
substance obtained by hardening the above-mentioned resin
composition; and photodiode obtained by encapsulating a
photosemiconductor selected from the group consisting of
light emitting diode elements and photodiode elements

15 with the above-mentioned hardened substance.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
The component (A) in the present invention is a
(meth)acrylic polymer containing an epoxy group, and
20 specifically exemplified are (meth)acrylic polymers
containing an epoxy group obtained by polymerizing at

least one monomer selected from alkyl acrylates, alkyl



conponent (A) is usually 10 parts by weight or |ess based on 100 parts by
wei ght of the total anount of all nononers 10 constituting a (nmeth)acrylic
‘pol yner, and substantially no use is prgferable. Mentioned as the nethod of
produci ng the conponent (A) are, for exanple, a nethod in which nononers

. used and a radical generator 15 are m xed in an organic solvent such as

al cohol s raauictha as yies hasgl a dspppapanol 1and ntchend § ket riyelt onés rsiucd vasth
acetone, nethyl ethyl ketone, nethyl isobutyl ketone and the |ike; esters
such as et hypnaoetmatef Mhe/l| faddiat engndydmerhkilkef o amaist i ¢ARydr:ocar bons
such as toluene, xylene 20 and the like, further, if necessary, a chain
transfer agentRis Xixe&tlHy t-h B he m xt(uxe,1 and they are copol ynerized at
about 60 to 120C, a nethod in which nononers used are fed to a reactor

conti nuowd gramc Rheepindar et seahiohidngblowe dsp Heat edg23 ad 1B06BOOENT or
5-60 mnutes in the reactor in the absence or presence of polynerization
initiatortdokloXed dyreermt ngat he nteacy Lox ypraodaop orromé hb yileaot 0Ky
continuously, as described in JP-A-10-195111,; 8 and ot her nethods. As the
conponentg X p,t wm DrE noe premetny acayl e oy ymeps peced lae aiteg dir @pokizegr oup
may be used. The epoxy equival ent weight of a (nmeth)acrylic 5 polyner

cont ai ni Mip hbhoepoxy godawkissusual |y 128 g/ equivalent or nore, preferably
from about 150 to 4500 g/equivalent. As the (nmeth)acrylic polyner
cont ai ni ng an epoxy group, commercially available products such as, for 10

exanpl e, Bl enmrer\ CP- 50M (gl y¢i dyl nethacr enet hyl nethacryl ate
copol yner, manuf ed by
st i

| i ke may be used. Providing
t he hardened sub ce of t esent is not colored, an epoxy
resin containing 1® substHgtialy po do ond in the nolecule, different
froma (meth)acrylic polyner contalnlng an epoxy group, may be m xed as the
conponent (A). Specifically listed as such af epoxy resin containing

substantially no double bond in the nol ecul e

As the monomer of the general formula (A-1),

10 specifically listed are unsaturated glycidyl ethers such
as allyl glycidyl ether, 2-methylallyl glycidyl ether and
the like; unsaturated glycidyl esters such as glycidyl
acrylate, glycidyl methacrylate, glycidyl itaconate and
the like; saturated cyclic aliphatic type epoxy

15 (meth)acrylates such as 3,4-epoxycyclohexylmethyl
acrylate, 3,4-epoxycyclohexylmethyl methacrylate and the
like.

As the monomer of the general formula (A-1), two or
more monomers of the general formula (A-1) may be used.

20 As the monomer of the general formula (A-1),
unsaturated glycidyl esters and saturated cyclic
aliphatic type epoxy (meth)acrylates are preferable among
others, and particularly, 3,4-epoxycyclohexylmethyl

acrylate and glycidyl methacrylate are suitable.



20 are hetero-cycle-containing epoxy resins, hydrogenated aromatic type
epoxy resins, aliphatic type epoxy resins (glycidyl ethers obtained from
"al i phati c al cohol and epi hal ohydrin), géycidyl esters of carboxylic acids
(gl ycidyl esters obtained from aliphatic carboxylic acid 25 and

. epi hal ohydrin or glycidyl esters obtained fromalicyclic carboxylic acid
and epi hal ohyd@isn)thsat meatteda alriyghiat icohyppes epogpdr @si fshe component

spi ro-ring-containing epoxy resins and the |iKke. 9 As the

het er o- cy@ )e cbntsdied ng repoxforesizpmpae exahplyd, hydant)d oryype epoxy
resins, triglycidyl isocyanurate and the like are listed. As the

hydr ogen&teedi mgoematliicn ¢ gpe adpoxy pesiur fewv is@xabplug, hydeogénatadoon

bi sphenol A type epoxy resin, hydrogenated bi sphenol F type epoxy resin,
hydr ogenattetnphenoh asvokdakh ytly pec epbdry aegiat hydnedgdreat e latesole oy ol ak
type epoxy resin, hydrogenated bi phenyl type epoxy resin, and the like are
listed. BxrAslahe ,al¢ephatl aneyvpe capokgtresamd frdre ekakel;e,abutyyl gl yci dyl
et her, 1, 6-hexanedi ol diglycidyl ether, neopentyl glycol diglycidyl ether,
cycl ohexdamezli mlranol a tied yioa gy ingetdeb rapotlypdopyl lené glrywop diagtywg dy|
ether, trinethylol propane triglycidyl ether and the like are i5 listed. As
the gl yciadbduesBert of 28 carbogyl iat @obd,s fon ewanptleytgllycidylylate,
neodecanoat e, diglyci dyl hexahydrophtalate and the |like are listed. The
sat ur at ed dyetivd mkeitfhatiry tatpe ®@pdxyheediirkd 5 2Dk g dhiedyic] &c riylpet epoxy
resin containing no double bond in the nolecule, and |isted as exanpl es

t her eof & Bng- epoxytyelaghestykiysthit - 3 14-wpakyicy cd bhgdarer eapbdweyt ang of
the following formula (A-2) 00. ~o ( A2 ) Cp H2 F-caprol actone-nodified
25 3,%- epddaelycholiexyd Gret bylb-8) 42 epovsy et bhewarmy ¢ 1 0 egay boaglratleate,

bi s(3, 4- epoxycycl ohexyl ) adi pate, 1, 2:8, 9-di epoxylinonene, and the |ike. The
content ofy @hobpedyd resithaonyaiatiengand dardon-idea boandoubl e bond in the

nol ecul e in the conponent 5 (A) is usually not nore than the wei ght of a
(meth) admgtl)acrylonitriles such as acrylonitrile,

methacrylonitrile and the like.
As the (meth)acrylic monomer, two or more
15 (meth)acrylic monomers may be used.

As the (meth)acrylic monomer, alkyl (meth)acrylates
are preferable among others, and particularly, alkyl
(meth)acrylates having a linear or branched alkyl group
having 1 to 4 carbon atoms, or alkyl (meth)acrylates

20 having a saturated cyclic aliphatic alkyl group are
preferable.

The content of a structural unit derived from a
(meth)acrylic monomer in the component (A) is from about
0 to 95 mol%, preferably from about 10 to 80 mol%.

25 In production of the component (A), an aliphatic
monomer having in the molecule one ethylenical double bond
copolymerizable with (meth)acrylic monomers, different

from (meth)acrylic monomers, may be polymerized.



pol ymer contai ning an epoxy group. The conponent (B) is at |east one

har dener selected fromthe group consisting of the follow ng conponents
‘(bl') to (b9) 10 (bl) a polyvalent carboxylic acid, (b2) a polyval ent
carboxylic anhydride, (b3) a reaction product of a polyval ent carboxylic
.acid with a conpound of the followi ng general forrmula (B-1), and 15 (b4) a
reacti on Spodidcti of eaapg yoal ehte caolhoxyl e cudrhydinge el khy a acenposnd hof
the follow ng general formula (B-2) R~ R \CC~- R3~\Y~-R4A R5 R5 \C CH R~
HC C~ s~a2riny2l bstRmeeel wiRlylopRepepnesent edclhyl ndependenely a
hydrogen atom or an al kyl group having 1 to 8 carbon atons, R3 and 20 R9
may be bonidedlt b afuarart an alikywt enes gnouyp daei, ngihytb Be carlict atang; tRe
represents an al kyl ene group; a mnethyl ene 11 group contained in the

al kyl ene lgirbap and ytlhé al kgl sgsouph reepresepfiiedhly Rldee Ringay dxeomide
substituted by an ether group and/or carbonyl group; Y1 and Y2 represent
each % ndepeadéeintd yl Akeoxygenyaticigner hsul fde satsonch5aBher cogpardsme(bl ) is
a conpound havi ng about 2 to 22 carbon atons containing two or nore free
car boxyl gtbopdiden &he mieclli&ke and specific exanpl es thereof include

al i phatic poly-val ent carboxylic acids such as succinic acid, adipic acid,
azel aic acid, sEbacuseacadpuh® defamitchys tnedicat boxydnemacei d,n the
dodecenyl succi nic acid, ethyloctadecanedioic acid and the |ike; aromatic
pol y- val edtmpamntoxy| { &) atsds ssuechl gsl phphalti< kacivke 1 pbdphtrhadld £s deaded
terephthalic acid, trinellitic acid, pyronellitic acid,

4, 4' - benzopHehonet ettrsabar weddht 45 wbiedf 03,81 ,ahvdundaxpdi phthhalarcomeira,
3,3",4,4" -bi phenyl tetracarboxylic acid, phenyl octadecanedi oic acid and the
| i kel Oal icymbicd ot yngakermeahbeony tiacpdd wueh , ag nbxahy ditepht hal Ly
acid, nethyltetrahydrophthalic acid, 20 nethyl hexahydrophthalic acid,

5- nor bor meheu2e3-d$ carledkyr ablgci d, 5- nor bor nene- 2, 3- di car boxyl i ¢ aci d,
met hyl nor bor nane- 2, 3-di carboxylic acid, nethylnorbornene-2, 3-di carboxylic
acid, 25 1,4, 5M:rtiomsddchsorb5mrtbodnerfe-x gddicdardbokei compenent

5- (2, 5-di oxot et rahydr o- 3-furanyl ) - 3- net hyl - 3-cycl o hexene- 1, 2-di carboxylic
aci d, (A) are, for example,

a method in which monomers used and a radical generator
15 are mixed in an organic solvent such as alcohols such as
methanol, isopropanol and the like; ketones such as
acetone, methyl ethyl ketone, methyl isobutyl ketone and
the like; esters such as ethyl acetate, butyl acetate and
the like; aromatic hydrocarbons such as toluene, xylene
20 and the like, further, i1if necessary, a chain transfer
agent is mixed with the mixture, and they are
copolymerized at about 60 to 120°C;
a method in which monomers used are fed to a reactor
continuously and the mixture mentioned above is heated
25 at 180-300°C for 5-60 minutes in the reactor in the absence
or presence of polymerization initiator, followed by
removing the reaction product from the reactor

continuously, as described in JP-A-10-195111;



12 5-(2, 5-di oxot et rahydro- 3-furanyl)norbornane-2, 3-di carboxylic acid, and
the like; acrylic resins obtained by polynerizing (nmeth)acrylic acid;

"mal eat ed pol ybut adi ene resin and the ligke. 5 The conponent (b2) is an

i ntra-nol ecul ar aci d anhydride and/or inter-nolecular acid anhydride of the
- conponent (bl), and specific exanples thereof include aromatic poly-val ent
car boxyl e canbyteidese sboldisas pht hal i ¢ anhydri de, tetrabronophthalic
anhydride, 10 tetrahydrophthalic anhydride, pyronellitic anhydride,

4, 4" - benzophendmeteh eacampoaykeind di Ahhydrvdepr3 18 rd, A'meokpdiaphtshhi cc

di anhydride, 3,3',4,4'-biphenyltetracarboxylic dianhydride, ethylene glycol
bi st ri nepldltahe r@Emanen hetiuriatg by nNesw dayarg A1Sucherd xabeCaisedt d. , trade
nane: TMEG), glycerol tristrinellitate (manufactured byNew Japan Chenica
Co., Ltd., tral@éeaaspoxiMieyuand tért| ives ghki oyt] & c (patyh valcentl tar boxylic
anhydri des such as hexahydrophthalic anhydride, nethyltetrahydrophthalic 20
anhydri deo et byl exabgdmophd hahi ccrekydd deyp5isorbenadney 21 38di car boxylic
anhydri de, 5-norbornene-2, 3-di carboxylic anhydri de,

met hyl nogh/crahea2, 3 ti car boxae i crasifigirabbdy from about 150 to 4500

met hyl nor bor nene- 2, 3-di car boxyl i ¢ anhydri de, 25 Diels-Alder reaction

pr oduct s gofe gl ekilemnhydride with a o dinme (manufactured by Japan Epoxy
Resin, YH 306 and the |ike),

1, 4,5, 6,7, 7- heRac ht ne o-(5raton becrranki 2, 3l vaeloxydntaini3nanhydrd plex y

5- (2, 5- di oxot et rahydr o- 3-furanyl ) - 3- net hyl - 3- cycl ohexene- 1, 2-di car boxylic
anhydri dgr®&ap 2, sadinngocétalahydro-a3t I abdrey ) nodbortmnevuz 8-alscarf & boxylic
anhydride, and the l|ike; aliphatic poly-val ent carboxylic anhydrides such
as dddecemdmsptei, nikl enfnedr i dR;- SPM yadilpicci anhy dveitdea cpgl yazel‘anethyl
anhydri de, polysebacic anhydri de, poly(ethyloctadecanedioig&@anhydride,

pol y( phefydtdta agedantesi 6ic@° hvihgdr deaandiaret uged key ¥OE rpPhe cvhfPonent
(b2), intra-nolecular acid anhydrides are preferabl eanong ot hers, and
particul &h8/, 1iker oavl B€ulwsedci d anhydrides of alicyclic poly-val ent
carboxylic acids are preferable, and of them alicyclic 15 carboxylic
anhydri des confdTY hgisghstant hal1§eR6 dotibP e tEEYRE | ALt Hh froPE@AR Such as
hexahydr opht hal i ¢ anhydri de, nethyl hexahydrophthalic anhydride,

nor bor nad@ V2 B dicdar box POt aRhPdrS He, 2RetIRP RYr Bt haRe C2 B AL 8dmoxyl i ¢
anhydri de, 20 5-%2,4-dioxotetrah¥dro-3-furan | met hyl ) nor bor nane2,

3- dilcar b6MA § B2 BV deR@ndAWRIE RONS el Pr 81éEr A €8 CHIE cofpdi&iienh3) is
a reactiagn product of the ahove-nentioned poly-val ent carboxylic acid (bl)
and a co o2 of MEH RREXHT § o AUVARB- 3P tia ih Eh 28 fGRBXY5 I HOKY| i C
group in (bl) is protected the general forpula (B-1) . Here, listed as
exanpl es™GFY A& Bdridend SoftEfeC @%ﬁ?%ﬁnﬁorﬁ%pg (B-1) are aliphatic viny

sther comounds sugb s tel vl Scher, R i etec AL
and al | pRAHEEGRAVIO (11 BECASH tBAmcurtR SBEA i By St 1t bt TAG it 5ot her
Qyete Veg BRREF Conseamice SUR ot 593 ER e BFarane - 0B RATETT dn.

3. 4. G Iy AR bt BPPAY 2 SR8 T L LRI L YRR RSy Yoo,

3, 4-di hydr0r 2: ooy 2K iy a0d g Liks, ands exeld eoviylo L oet er

i
conpound ain by su I'ng an st her gro%p i i £hé “above-nent1 oned

" eati on ik P iR EE AT Y B s 8B § 0 A SRR B e e

reaction poly-val ent” car i € anhydri de

(o2) jand yigmpaynd o dbe 9BRaA hoEIuA i dla i UL B0'EL g

anhydri de I'S ring-opened and protecte

(B-2)5 Hargy ébi%%%é§y8¥¥w'%% glycidyl esters obtained from

alicyclic carboxylic acid and epihalohydrin), saturated
aliphatic type epoxy resins, spiro-ring-containing epoxy

resins and the like.



20 of the conpound of the general formula (B-2) are trinethylene glycol
divinyl ether, ethylene glycol divinyl ether, polyethylene glycol divinyl
‘et her, butanedi ol divinyl ether, pantanediol divinyl ether, hexanedi ol

di vinyl ether, 1,4-cycl ohexanedi nethanol 25 vinyl ether, vinyl etherified
- conpound of hydroqui none, vinyl etherified conmpound of bisphenol A, vinyl
etherified conpbandiod hesphenotyE et obmya thiogt v exgbtad :ied , byfor
substituting an ether group in these conpounds 15 with a thio ether
group. Asekhmpbapomerta(iBp iusedypr tdro plotmsenneonduct gl yencdpsdul at i ng
resin conposition of the present invention, the conponent (b2) is

pr ef er abl &sammnotrldrss. aBdThHeheontidkre @f et Hel sbagonent (B) in the resin
conposition differs depending on the kinds of (bl) to (b9) , and in the
case of (bl), the tdort énydobgeratedcammrgk igr dup ¢ nepblX)y ise piaf,erfabt y
fromabout 1.0 to 3.0 nol, nore preferably fromabout 1.6 to 2.4 nol based
on 1 ol ekalplide totdt ogrmuattedf bepaxlyegodups tymeai eedxiyn tdeiconponent
(A) , and in the case of (b2) , the content of an acid anhydride group

(- CO 0- Chhydinp¢®p tied pr ebphabl gyl f Fomyamowp 0xy tredis, nblydmogenated
preferably fromabout 0.8 to 1.2 nol based on 1 nol of the total amount of
epoxy 15 gheupsl coptval held itrygdeeponponeats iA) . hydndeevgasedfceb3)pl t he
content of an ester group obtained by reaction with (B-1) is preferably
from abounov¥.clab 3.y®Peroeporas er préfer aby ¢ rfaaemabed J1iphtem 21 4typle based
on 1 nol of the total anobunt of epoxy groups contained in the 20 conponent
(A) , andepexherease of aplo)thet hd ksonkest lofstAdest er group obtai ned by
reaction with (B-2) is preferably fromabout 1.0 to 3.0 nol, nore

pref @fably fronfabddte 128 hat4cndlybased ony 1resiinf flog torampdount of
epoxy groups contained in the conponent (A). 25 The conponent (B) nmay

cont ai n abPH&vdeny Ay cdctel ecdthr /i £ /rfecesgamed g 1t K havgéming ether,
accelerator, for exanple, tertiary amnes, tertiary amne salts, quaternary
amoni um B&larent wildaz §1c Eshipblirigd Ay 1 B6- i 5z abY €y Sllvak Rersl Hoapbards! and
sal ts thereof, phosphine conpounds, quaternary phosphonium salts, boron
conmpoundsdiglloohbry l pethed L saP P4 Y PGTQRMILE etal Y e8hpllég et 1 dYanatiree 1 i ke
are listed. 5 Here, as the tertiary amne, for exanple, triethanol am ne,

t et r amet hFRS@RHLa e PEfi%et AL diatf hfivie, © BiF fet R Anthienel L ke are

di net hyl am noet hanol , di et hyl am noet hanol ,

2, 4,62t ri $¢&%RR hyl ani nonet hyl ) phenol ,

As the glycidyl ester of a carboxylic acid, for
example, glycidyl neodecanoate, diglycidyl
hexahydrophtalate and the like are listed.

The saturated cyclic aliphatic type epoxy resin is

20 an alicyclic type epoxy resin containing no double bond
in the molecule, and listed as examples thereof are
3,4-epoxycyclohexylmethyl-3, 4-epoxycyclohexane

carboxylate of the following formula (A-2)

, € -caprolactone-modified

25 3,4-epoxycyclohexylmethyl-3,4-epoxycyclohexane



10 N, N -di et hyl pi perazine, pyridine, picoline, benzyldinmethylan ne and

2- (di et hyl ami no) net hyl phenol and the like are listed, and as the tertiary
‘am ne salt, 2-ethyl hexanoate salt, octyl@te salt of tertiary amne, and the
like are | i sted. 15 As the quaternary ammni um salts, for exanple,

- dodecyl tri nmet hyl ammoni um chl ori de, cetyltrinmethyl ammoni um chl ori de,

benzyl di nes hiplaxet T atdecy | mbedi® Uhr e hlocry alec and et pan pld¥patehyl amoni um

chl oride, and those obtained by 20 substituting the above-nentioned

chl ori de by2a Sororildeporxy ddimde;eand tédred| cke arekki.sted. As the im dazole
compound, for exanple, 1-benzyl-2-phenylim dazole, 2-nethylim dazole,
2-undecyl i m dazbhe, et aplti m dazol ep@8ylrisenzy| <2med hpliing dazol e,

1- cyanoet hyl - 2-undecyl i mi dazole and the like are listed. As the

di azabi cychodldkeneactrpodndilahd sahtd thetkefnolecwekampt éhe component

1, 8-di aza- bi cycl o(5, 4, 0) undec- 7- ene, 17 1, 5-di azabi cycl o(4, 3, 0) non- 5- ene,
and phenolAj$aitsysoetlyl ptreosahtvse phtaol Géreesud ¥ ohat efsal {setfaraatrglsat ts,
ort hopht hal ate salts and tetraphenyl borate salts thereof, and 5

8- benzyl -deodyae3: azomitali azaly cyrl eP®.xy 0yupdar- 7- ene t etraphenyl borate and
the like are listed. As the phosphi ne conpound, for exanple,

t ri phenyl phosphThe, comipon botty | (fhosiphiate, L e astnooct Yiphdspleimeselected
tritolyl phosphine, 10 tricycl ohexyl phosphi ne, tri-p-nethoxyphenyl phosphi ne,
tris-(2, 6fdpmethexypvany|)phss shiineg anfd the d keocariad isiredonAn tthe(b:)

guat ernary phosphonium salt, for exanple, tetra-n-butyl phosphoni um brom de,
15 tetra-wobutoul)phosphoni um benzotri azol ate, tetra-n-butyl phosphoni um
tetrafl uoroborate, tetra-n-butyl phosphoni umtetraphenyl borate,

t et r &fhenyl phosphoni ut® br ofi @ 1 yreeRwn ¥ i phamydphosshon¢ ueh br oni de, 20

et hyl tri phenyl phosphoni um brom de, ethyltriphenyl phosphoni um i odi de,

et hyl tri phenyl phosphof¥un ac @k BV ag-eif yFﬁﬁlbﬂmgﬂﬁh@Tthﬁlrl}rﬁ%r om de,
benzyl tri phenyl phosphonl um chl oride, 25 tet raphen\fll phosphoni um

tetraphenyl borate and(®he Bi K afbioinstRECdAs & helbar &P%Mﬁ&d{ﬁ?ﬁt f or
exanpl e, tetraphenyl boron salts such as triethyl eneam ne

t et r aphen§RESCH BL 1R mstiy | WoE Bhal FRER@E R dpREnlsor %lQWdr Q%é?ﬂﬁéaa]r e
|isted. As the al cohol s, for exanple, ethylene glycol, glycerins and the
like are fp&fadia 5 (Bs he R&Xening accel erator, two or nore hardening
accel erators may be used. As the hardening accel erator, quaternary
phospRoni um sal ts, imBazoPe XEAPBERAS,PHP P& cYEl éal%%&vé&rﬁprbﬁnds and
salts thereof are_10 preferable, anong others. For further Ierr0VI ng the
heat - r esi SPARGX Bt 15 t?d?}élkéﬁéc} %%b‘s’tléfﬁbea OB PRI fr Gh thBe following

phot osem é:gpl%urcatlor f%nr(%na a(tl nzg resin conposition of the present

inventi ons

R’ R?

\C:_ 7 (B-1)
R3/ \Y1_R4
RS RS

\C—CH HC=— C/

/ - (B-2)

R6/ \ R6

wherein R1 to R® represent each independently a hydrogen
atom or an alkyl group having 1 to 8 carbon atoms, R® and
20 R® may be bonded to form an alkylene group having 1 to 8

carbon atoms; R’ represents an alkylene group; a methylene



it is recomendable to allow the conposition to contain 15 anti oxi dant as
an additive. As the antioxidant, for exanple, (C) phenol -based
"antioxidants, (D) sulfur-based antioxi dants, phosphorus-based antioxidants
and the like are listed. As the phenol-based antioxidant (C) used in the 20
. present invention, for exanple, phenol-based antioxidants of the foll ow ng
general foaroubacpGtldinkEd in-thdg GUkylémdLiowhes eidn thh e epriegéng soap
integer of 1 to 22, are listed, and particularly, phenol-based anti oxi dants
havi ng a mwapbes enumbdrbp BF tfor Bihrabpube & 1los 18 taree sub v adoh e t RE rTheouent ent
of the component (C) in the resin 19 conposition of the present invention
i s pref erablly ofrr ara abouty D. @8 um; 3Ypasnsi by’ wekghte semre quatierably from
about 0.1 to 1 part by weight based on 100 parts by wei ght of the total
anmount ofitdepeonpeoneity () amxd/dde edanponentr SYBfur Astdhe sul fur-based
antioxidant (D) used in the present invention, for exanple, conpounds of
the Bl 1 ow ng dener abrpomeha (@) : i €rkprrdnype-SGSenidCiHpy Lhg @dD»utl2) to
wherein mrepresents an integer of 10 to 22, 10 are listed, and
particul &22ycastdnr ahased aphited daniss &t mowbircmoreepiesencts d@nokplleger of
12 to 19 are suitable . The content of the conponent (D) in the resin
conposi t igmnoub st hien ptasemolevant ¢ pn airsd ps pkeriabl ¢ exempbest theH8otfo 3
parts by weight, nore preferably fromabout 15 0.1 to 1 part by weight
based on 108lpard sa by phei ght ofo X heviadteal t acauwiio »l ltihe zonpenent chAp sand
t he conponent (B) . As the antioxidant, (C) phenol -based anti oxi dants, and
(D) sul fsubased @ coxi,dad spaice gor efl er alzleg, a Anda2d par sebalairt¢ yaciitd,i s
preferable to used (C) and (D) together. The phot osem conduct or
encap8ul ai ¢ ngmedsh nl eapbsc birdro oy 1ilceagriasemodavemy baugmi toatachd,
additives such as a nold rel easing agent, silane coupling
ethyloctadecanedioic acid and the like; aromatic

poly-valent carboxylic acids such as phthalic acid,
isophthalic acid, terephthalic acid, trimellitic acid,
pyromellitic acid, 4,4'-benzophenonetetracarboxylic

15 acid, 3,3',4,4'-oxydiphthalic acid,
3,3',4,4"'-biphenyltetracarboxylic acid,
phenyloctadecanedioic acid and the like, alicyclic
poly-valent carboxylic acids such as hexahydrophthalic
acid, methyltetrahydrophthalic acid,

20 methylhexahydrophthalic acid,
E-norbornane-2, 3-dicarboxylic acid,
5-norbornene-2, 3-dicarboxylic acid,
methylnorbornane-2,3-dicarboxylic acid,
methylnorbornene-2,3-dicarboxylic acid,

25 1,4,5,6,7,7-hexachloro-5-norbornene-2,3-dicarboxylic
acid,
5-(2,5-dioxotetrahydro-3-furanyl)-3-methyl-3-cyclo-

hexene-1,2-dicarboxylic acid,



25 agent, stress-releasing agent, filler, plasticizer, de-foam ng agent,

t hi xotrope agent, dye, |ight scattering 20 agent, ultraviol et absorber
‘and the like, in an anobunt not deterioraping light transnittance,

heat -resi stance and ultraviol et-resi stance of the resulting hardened

- substance. 5 As the nethod of producing a photosem conduct or encapsul ati ng
resi n conpedit,i ond ifooro ex amplhey d whers -t frer eorponentr (o) n avenpbon@nd i(-B) and
additives and the like are nmainly in the formof solid, listed are a nethod
in which thekconpbnenta¢A)l, conpohért {Bkeand adgiltiiocveseanchslOobheilrike are
finely ground, then, m xed; a nethod in which the conponent (A), conponent
(B) and adgi pokgmend 2 hegl i (keeah ¢ amet ¥ 1 koeadeddin ankheaderd a nmethod in
whi ch the conmponent (A), conponent (B) and additives and the |like are

di ssol vedppi ydbsbhdertnandeuwnirf oanldy tStérdeckeand mi xed, 15 then, the
solvent is renoved, and when the conponent (A) , component (B) and

addi tibves and thee ikemppaarai nl(:in itheahorimof akmgui elc ulliast eglc ade a

met hod in which these are stirred and m xed; a nethod in which the
conponent afAy,d cbdporend / 6B) iande addidlees land & hed idkehgade i20e doEsdlved in
a solvent and uniformy stirred and m xed, then, the solvent is renoved,
and ot her coeigdvodsn tWhem )t heanes dp ed irfeist negempobke 5i dm e sesdl iich @l uder nal
tenperature, it may be further crushed and tabletted. 25 The resin

conposi tianocofat he preeksent ailrerent carhexydual |anbydedi dgsheaténgaast t he
tenperature from80 to 200C, preferably from 100 to 180C, nore preferably
from 120 pbt200CL torrfhrpdraliout Detrxbovoddipdutsal iln a4 hbychasede, 21 of

har deni ng, the step cure that conmbined two or nore steps of different
condil0i onkeits &t g6 rpasst hed.i cTheanhyrcdehed , s st amned 1oft i he aprlegdmti de,
invention is a thus obtai ned hardened substance of a resin conposition. 5
The initi &b 4t'ranepizianerodfe tder Agredehed Ydubst dheaivdnsdsl |y about 70% or
nore. A nore preferred hardened substance having the initial transmttance
of about 756 'ord mdr'e wandbehdthal hed dbiya Dsivey bAeal i cyclic carboxylic
anhydri de_contai ning substantially no double bond in the 10 nolecul e as the
Cmnmnem3(§yJ4,4'—biphenyltetracarboxyllcdlanhydrlde,ethylene

glycol bistrimellitate (manufactured by New Japan

15 Chemical Co., Ltd., trade name: TMEG), glycerol
tristrimellitate (manufactured by New Japan Chemical Co.,
Ltd., trade name: TMTA) and the like; alicyclic
poly-valent carboxylic anhydrides such as
hexahydrophthalic anhydride, methyltetrahydrophthalic

20 anhydride, methylhexahydrophthalic anhydride,
5-norbornane-2,3-dicarboxylic anhydride,
5-norbornene-2,3-dicarboxylic anhydride,
methylnorbornane-2,3-dicarboxylic anhydride,
methylnorbornene-2,3-dicarboxylic anhydride,

25 Diels-Alder reaction products of maleic anhydride with
a Cip diene (manufactured by Japan Epoxy Resin, YH-306 and
the like),

1,4,5,6,7,7-hexachloro-5-norbornene-2,3-dicarboxylic



Here, for obtaining the initial transmttance, a resin conposition is

har dened and cool ed to roomtenperature, and the resulted hardened
"substance is controlled to have a thickngss of 2 mm and within two 15 days
after cooling, the transmttance along the thickness direction at a

wavel ength of 370 nmis neasured. The hardened substance of the present

i nventi onanbyekcedeent in ultraviol et-resistance and heat-resistance. The
har dened substance of the present invention 20 usually has a transmttance
in an ul tyavikgletdiesict ahce hywsdt oef3 abont n400) o8 ~maErteh vy Heke,cybéo-
ultraviolet-resistance test indicates a test in which a hardened substance
havi ng a héakekress, Cordrobkbdxatl 2cnmanisydrrdatk ated with |ight having a
light quantity of 0.55 25 Wn2 at 340 nm under conditions of 40C and 500
RH, for 386 (Boursdiblert et hehydneridt+tance nallongo trhe trha nkress3 dddead on at
a wavel ength of 370 nmis neasured. The hardened substance of the present

i nvenbi onbox22 iusuahhy dmasde ,t ramdnttiantc e kienr aa héath atescsparice- vedte rof
about 40% or nore. The heat-resistance test indicates a test in which a

har dened sab$tcangeikavdmyyd rtikleknessclcoasr adld@dedcan yZ2 smced rsitored for 72
hours under a condition 5 of 150C, then, the transmttance along the

t hi cknessadhyetxt i da,ap cd ywad élpengtadniof d34C eym p e liyeasail ed.c \Wdnythéde,
transmttance after the ultraviolet resistance test and the heat resistance
test is aboutysk¥s od aroreh yidir inbans ptdilay ( edlhorlad cba dpcahedava ot gt and heat
10 is prevented. A hardened substance having this transmttance of 50% or
nore i s panhiycdadey préfyeipbépylSuchadelarneded isubstrangd riale mgd lidhe
transmttance of 50 O or nore can be obtained by using an alicyclic
carbdRyl i ti&ehrydetde containing substantially no double bond in the 15

nol ecul e as the conponent (B) , using together quaternary phosphoni um
salts, im dazol#&scdéhpoundsp ati azabidyol oal kéne coapemdsa and siad t s t her eof
as the hardening accel erator, and addi ng a phenol - based anti oxi dant (C)
and/ or suknhbiy-dased sapticoRir¢dmr Pl cagmam ¢ Iod it Boxpddnpa rthecyl agd v,
transition tenperature of the hardened substance of the present invention

i s usual | ynsFeutmedecwraroreldnpeh vdel gegse it padrisi Y FbA @ eederavaternts
130C or nore, a tendency of nore excellent heat-resistance is 25 preferably
obser ved.CEFﬁ@Op?hb%éGi Gdel @ BHE Mre’éArambvent roRt ixf thieedne aobt avadd by,
for exanpl e, encapsul ating a photosem conductor such as a_light emtting

di odé Sel eFBELOXY 3 CpRBTOH HHECS /N2 ARd the U xEanitthn + hy Rardendd e
substance of the present invention. As the nethod of producing a

phot odi od@on(d étnegh&r BO fgFudRafplcd a8 H@t&ﬂﬂayplﬁ%ﬁ‘ehaélm@trgs%rémuct or
is 5 equipped with an electrode such as a lead line and the like if

necessar y"e§ B yBERN XA L PRE ot bSe@THOVEEAYT 7 i s encapsul ated with the

resin conposition of the_present invention glnd har dened according to a nold

met hod sutl® é’??%ﬁ?f‘_e?r'?rﬁfic}icr?g]fbﬁﬁ’t'% ARG %! Peke: ~a method in 10 which

W Eh the FEERY HeRBBETT ROGE 1 he BPASnt XV riaht f BAYAHE Asr dened. and ot her

T Sp e POt ocL e o e PLesaL OG89, LR SIRLLI N0 body
2,3-dicarboxylic anhydride and the like are preferable.

The component (bs) is a reaction product of the
above-mentioned poly-valent carboxylic acid (b;) and a
compound of the general formula (B-1), in which a free

25 carboxylic group in (b;) is protected by the general
formula (B-1). Here, listed as examples of the compound
of the general formula (B-1) are aliphatic vinyl ether

compounds such as methyl vinyl ether, ethyl vinyl ether,



15 as a fluorescent bodies and the |ike nmay be nmounted. The hardened

subst ance obt ai ned by hardening the phot osen conduct or encapsul ating resin
‘conposi tion of the present invention iggexcellent in [ight transmttance
for visible light, ultraviolet light and the like, and 20 even if
.irradiated with Iight of short wavel ength havi ng high energy such as bl ue
| i ght, ulitoadobel lightlardhbée,l irkeprboryla vongliereheagl onabiuaryl s
little, and light transmittance is excellent . Further, even if used at

hi gh tenpematuretherr a Lendput pe, vtiey phettdsen] c@nduch gl 2k ghcapsut At i ng
resin conposition of the present invention is excellent in |ight

transm t tameer, St neé dihex yeésivii riophpesheiromrod the pléserind rvehphat geve a
har dened subst ance havi ng such excel | ent 24 properties, the resin

conposi t vam ychnt he csseldeirn dosapspardent obltecinéd &nd bbettrionatipar tan
encapsul ating materials such as a light emtting diode and the like, and in
trangpar ethgpai grs,ud r ansparensbadfesngas,i dn edt e suadssth y uted H oo
glass, and the like. The followi ng exanples will illustrate the present

i nvent i oathwt heroup defarkthdmit docriaic |vimiy 1t ke lse ope oafp ¢ hadisnsanth on.
Parts and o in exanples are by wei ght unless otherw se stated. 10 <Met hod
of measumement 3 el iphyst odlu nuwpert,ifesd oh vivardéoned rsubst ance> (1) Initial
transmttance A resin conposition was hardened, and when cooled 15 to room
t enper at @r, &,— di hwididuo 12 Hwp yhay s , f 13 €dahiyidy o + Be rtaahsxiysst BApypeat y um of
a hardened substance having a thickness of 2 nmwas neasured by a

spect r opAgtioneti by dA\-&60 - mexiii ut t2rieto py aNppoonByunko K K., and the
transmttance at a wavel ength of 370 nm was cal cul ated. 20 (2)

Tr andni t bartced ahyer st drec @t o Rygl2 H epperat,ure A hardened substance was
stored for 72 hours in an convection oven, then, the transmttance at a
wavel engBh 4ofd BEQ duo was erBasyyed Hacgprdimnggnd the shikenmmer casliinc (1).
25 (3) Transmttance after irradiation with ultraviolet |light A hardened
subst ance lwasl i thadiat bdrwidadmpognd havbrig ianédghty gerabsittit ot i6E5R=W N2 at
340 nm under 25 conditions of 40C and 50% RH, for 300 hours, using ATLAS
Ci 4000 Xertdre Wegdtrioarp Ot dérhe t AbeV ¢ teenitdrsme d- camteo ands way eBertdt ho of
370 nm was neasured according to the sane manner as in (1). 5 (4) d ass
transiti efrherperstup e @ng) the like.

15 The component (by) 1s a reaction product of the
above-mentioned poly-valent carboxylic anhydride (b;)
and a compound of the general formula (B-2), in which an
acid anhydride group in (b;) is ring-opened and protected
by the general formula (B-2). Here, listed as examples

20 of the compound of the general formula (B-2) are
trimethylene glycol divinyl ether, ethylene glycol
divinyl ether, polyethylene glycol divinyl ether,
butanediol divinyl ether, pantanediol divinyl ether,
hexanediol divinyl ether, 1,4-cyclohexanedimethanol

25 vinyl ether, vinyl etherified compound of hydroquinone,
vinyl etherified compound of bisphenol A, vinyl
etherified compound of bisphenol F, divinyl thiocethers

obtained by substituting an ether group in these compounds



Measur enent was conducted under conditions of a tenperature raising rate of
10C/ mn. and a |load of 10 g using TMA-100 Ther nonechani cal Anal yzer

‘manuf actured by Seiko Instruments Inc. 15 and the inflection point of a TMA
10 curve was read and used as the glass transition tenperature (Tg).

. (Exanmpl e 1) A hardener was produced by adding 1 part of U CAT 15 5003

(quat er nariyt phashione upthrem deoumnuf act ured by SAN-APRO Ltd.) as a

har deni ng accel erator to 100 parts of HN 5500 (rnethyl hexahydrophthalic
anhydri de, manéfsadthe edobpohkidachi BChesiechlirChohe phdto)s eaasiaonahponent ( B)
. 20 55 parts of the above-nentioned hardener conponent and |00 parts of

Bl emmer 6R:&OMs(dlayici dyl r estimacopl @b 4 metdry lo fimethrapmd ¢ e tcopeleyneron,
Mr=10000, epoxy equi val ent weight - 310 g/equivalent, Tg - 70C,

manuf act wresl bprid@n €ortp. )bAs asceprpohentb(ly) armoeP5otdhssod ved in 100
parts of acetone, and uniformy m xed, then, acetone was distilled off by a
vacuusn dri er, tldhe@btairt enphotfoseme carducsd nenencapsuliat inger essisin
conposition which was solid at roomtenperature . In the 26 procedure,

t he nol arcamap be iafi @epokyf deaups emeadiic gaphythiedes nwbs olf A.b:This (ksin
conposition was placed on a glass plate heated previously at 100C, and
sandwi chechav 1h alsepasake & glhss, pltdte bdeatteth previ eusi yeat cBAOC) xyila a 2
nm spacer, and fixed by a clip, consequently, the resin conposition was
nmelted amdkomopdied (bt b is phae € ehaabt hy Arohi ekwess 10f0 Z ondd . Wiid B, bed ng
fixed by a clip, the resin conposition was hardened at 100C for 2 hours,
subsequemtgfeatR2PCL1ION oabRulout s tte g2 vé axdhardesed] sobstlameel hadi ng a
t hi ckness of 2 mm The results of neasurenent of physical properties of the
har dehed tSubstarteel aamostrownoifn €fabk g B.r dBp 6Exarpt @aiRe dA ivsitdaonposi tion
was obtained in the same manner as in Exanple 1 except that the hardening
accel er atarmpasent (A), and in the case of (b;), the content of an

acid anhydride group (-CO-0-CO-) in (by) is preferably
from about 0.5 to 1.5 mol, more preferably from about 0.8
to 1.2 mol based on 1 mol of the total amount of epoxy

15 groups contained in the component (A). In the case of
(bs), the content of an ester group obtained by reaction
with (B-1) is preferably from about 1.0 to 3.0 mol, more
preferably from about 1.6 to 2.4 mol based on 1 mol of
the total amount of epoxy groups contained in the

20 component (A), and in the case of (by), the content of an
ester group obtained by reaction with (B-2) is preferably
from about 1.0 to 3.0 mol, more preferably from about 1.6
to 2.4 mol based on 1 mol of the total amount of epoxy
groups contained in the component (A).

25 The component (B) may contain a hardening
accelerator, if necessary. As the hardening accelerator,
for example, tertiary amines, tertiary amine salts,

gquaternary ammonium salts, imidazole compounds,



changed to tetra-n-butyl phosphoni um brom de (manufactured by HOKKO CHEM CAL
| NDUSTRY CO., LTD., 20 TBP-BB). This resin conposition was hardened under
"press with a heat press at 100C for 2 hagurs, then, hardened for 2 hours in
a convection oven of 120C, to obtain a hardened substance having a
. thickness of 2 nm The results of 25 neasurenent of physical properties of
t he har dehiealzablist pote adrleeshowrnpotable And( Bahpke t3)exredZ A resin
conposition and hardened substance were obtained in the sane manner as in
Exanpl e Dleasphtindatofpdbuyeds s ollad ephemply- basedp aohioxi dalit ©f hdbeon
followng formula (C2) was added based on 100 parts of the resin 5
conposi t icrmppulExdspl elzolhes, esdit sl of adeasurengan iod physilcaompoperti es
of the hardened substance are shown in Table 1. Ho ~ ~ o0 (C2) 0-~~ eH3~
(Exanmpl e s91i6 Andsthecanpksi tairon and theat dened substance were obtained in
the sane manner as in Exanple 2 except that 0.25 parts of a phenol - based
ant i oxi dant of Héeef oramil aheCtd) rahd Gz 2bmpart,s Hbra esthhpiehased
antioxidant of the following formula (D-2) were added based on 100 parts of
15 the resthetanpositmdme N BEeamd e 2 h yllhee kasudd sanfi measur enent  of
physi cal properties of the hardened substance are shown in Table 1. 0 Ol
Cl2H25y ~Seie €h3H2sn €Gdrgrai aki,vel Exanplyel Ani2Q 92, parts of the hardener
conponent obtained in Exanple 1 was added to 100 parts of Epothoto YD 128M
( bi sphendl ire dhgl yam dylo et Ihen o lepoaty eéduy Vainemto eveh ghto -, 185, manuf act ur ed
by Tohto Kasei Co., Ltd.) as a 28 conponent (A) , and they were stirred
and m xed;, 4 poolitai s (dimest hydamposomiedrh ywhi pihdrsoln t he form of sol ution
at roomtenperature. In this operation, the nolar ratio of epoxy groups to
aci dl @anhytrN tes ivest y1.p iwe rglzdgse pl atvesi Sinere piged i@, a 2 nm spacer to
give a nold which was

benzyldimethylamine and 2-(dimethylamino)methylphenol

and the like are listed, and as the tertiary amine salt,
2-ethylhexanoate salt, octylate salt of tertiary amine,
and the like are listed.

15 As the quaternary ammonium salts, for example,
dodecyltrimethylammonium chloride,
cetyltrimethylammonium chloride,
benzyldimethyltetradecylammonium chloride and
stearyltrimethylammonium chloride, and those obtained by

20 substituting the above-mentioned chloride by a bromide
or 1odide, and the like are listed.

As the imidazole compound, for example,
l-benzyl-2-phenylimidazole, 2-methylimidazole,
2-undecylimidazole, 2-ethylimidazole,

25 l-benzyl-2-methylimidazole,
l-cyancethyl-2-undecylimidazole and the like are listed.

As the diazabicycloalkene compound and salt thereof,

for example, 1,8-diaza-bicyclo(5,4,0)undec-7-ene,



pre-heated at 100C. A resin conposition was injected into the nold, then,
hardened at 100C for 2 hours, subsequently, at 120C for 2 hours, to give a
“hardened substance having a thickness of72 mm 10 The results of
measur enent of physical properties of the hardened substance are shown in
. Table 1. (Conparative Exanple 2) 75 parts of Epothoto YD 128M and 25 parts
of 15 Cel LoXi-dei202b iR Y3814 E&po3yOyclahekylemst hybn3| 4o lepoxyicysa dhiesxane
car boxyl ate, epoxy equi val ent wei ght = 134, manufactured by Dai cel Chem cal
| ndustriesctitlaty sweide sy xed: ahd eusesiua< can xoapoaénts ( Ao rmdhies sailxt iy e
(conponent (A)) had an epoxy equival ent weight of 169. 20 100 parts of this
conponent oAh @rdt h@A plaet sadft s hey dharadenep heonpbhenta todtsa hed thebeanpl e 1
were stirred and m xed, to obtain a resin conposition which is in the form
of solutiemdat roomtenperature. In this operation, the substance ratio
(equi val ent) of epoxy groups to acid 25 anhydrides was 1/1. Subsequently,
t he rési n8edmosy ii-dn- avas 8ol alednard haz deriedy ¢ hot(lte. $af® umaiwer 7aena
Conparative Exanple 1, to give a hardened substance having a thickness of 2
nm 29 Tede rasbkbhy ldomeasureangntthd phyel cateprldpeteédes of the hardened
substance are shown in Table 1. (Conparative Exanple 3) 5 27 parts of the
har dener conponast tdid aphedphniBeanpdrepduwas, afided ¢ 0ath@l gpart s of
Cel | oxi de 2021 P as a conmponent (A) , and they were stirred and nmi xed, to
obtain a tesipheogpedidsphiwe chtrsd im-bhe ylgghmoebhsioheti on at room
tenperature. In this operation, the nolar ratio of 10 epoxy groups to acid
anhydri des niasn46tt ySublsegpdnih g, tthel redyd pdomppdiitieon was nol ded and
hardened in the sane manner as in Conparative Exanple 1, to give a hardened
subsfldncethdvd ngl ahtelk xkpbss @i i 2enmt Theprasat b o xofp meaydrenesphaine,
physi cal properties 15 of the hardened substance are shown in Table 1.
( Conpar at ke Ex aaploe A)me t et ¥y shef whep hasdenenrec@pdnehe dbt kenad d n
Exanple 1 was added to 100 parts of HBPADGE (hydrogenated 20 bi sphenol A
di gl yci dyL igttred; epoxy equival ent wei ght = 210, manufactured by Maruzen
Petrochem cal Co., htd. ) as a conponent (A) , and they were stirred and
m xed, to obtaiAsa tlesi AuesnposRttiorehBem i nm tdrel for ot €BkRMHE béy at
roomtenperature. In this operation, the nolar ratio of 25 epoxy groups to
aci d anhy8eitdes-na®d uly vl pEgissayesaty LraRidsi n conposition was nol ded and
hardened in the same manner as in Conparative Example 1, to give a hardened
substancetk@Amgnabiti vkreeswionipm bengofHel peodlase of neasurenent of
physi cal properties of the hardened substance are shown in Table 1. Table 1
Exanpl eCo A Tpebutylphosphonium tetrafluoroborate,
exanpl e123412347678807971675773( 1) OO00OxxOTlr ans5150626950413939ni t - ( 2) OO000
Ot ance( of 5346508 1P EIAEbBOCHRILDINEOTE ¥ PA188Y383838€133159114(C) 5 (1)
Initial transmttanc éﬁ when 70% or nore, x: when |ess than 70~ (2)
Tr ansnitt’éﬁdter%?}fl@lnygt Sjé’%ﬁnh}l@h Reper&trure (1500x72 hours) 10 O when
40% or nore, X._ when |ess_than éﬁ;—)q(jﬁé“%ansm tance after irradiation wt
i t

ul t ravi ol B HHGhE TERNSRY A0S h&#14%a 1ight quantity of 0.55

WiR o3 349,19  £97,300, hayrs), O WD 400,y Jore, x: when [ ess than 40-

ethyltriphenylphosphonium iodide,
ethyltriphenylphosphonium acetate,
n-butyltriphenylphosphonium bromide,
benzyltriphenylphosphonium chloride,
25 tetraphenylphosphonium tetraphenylborate and the like
are listed.
As the boron compound, for example,

tetraphenylboron salts such as triethyleneamine



31 What is clained is: 1. A photosem conductor encapsul ating resin
conposition conprising the follow ng conponent (A) and conponent (B) 5 (A):
“a (nmeth)acrylic polyner containing an epgxy group, and (B) : at |east one
har dener sel ected fromthe group consisting of the foll ow ng conponents
(bl') to (b9): (bl) a polyval ent carboxylic acid, 10 (b2) a polyval ent

car boxyl iceamkydre del (dx33 ta ,r Baatd wmy pmedtch o dfi ree e tywaberin whib byt e C
acid with a conpound of the follow ng general formula (B-1), and (b9) a
reacti on pnddudie of i&epod yeallendt &8 .car boxyl i ¢ anhydride with a conpound of
the follow ng general formula (B-2) R~ R2 \CC- R3~\Y~-~-R4 R5 R5 \C CH R~
HC C~ s~ \ Y2/ \A2/ tR: R bertai hs Rl filar RExkey ksente tdaghenrdependent,| y a
hydrogen atom or an al kyl group having 1 to 8 carbon atonms, R3 and Rq nay
be bondedyigclearimanaalkytkee lgi bapahsyvi hijstdd. 8 20 carbon atons; R
represents an al kyl ene group; a nethyl ene group contained in the al kyl ene
groupsand the ahkytherhupded2niepreasehted tiyr Rltwo Br nmy e sobshiitng ed
by an et her group and/or carbonyl group; Y1 and YZ represent each

i ndependesnt bty lar axypgen mégmberuseld.ur atom 2. The resin conposition
according to Caiml1 5 wherein the conponent (A) is a (nmeth)acrylic polyner
cont ai ni ng an epsxy hgy cup ralziral ngd anyc podkyrere z| ngred t & eastr pne nonomner
selected fromal kyl acrylates, al kyl nmethacrylates, acrylonitrile and

met hacr yl phbispH @n wutth ssa osgnerm ot at4vel € okloovp oigngeneral formula (A-1): 10
R-X-CH2 -E (A- 1) wherein Rrepresents an al kenyl group having 2 to 12
carbon atois,za% 1 eprésent keaecar bnpyloxys gaoup & liet hyheneaxy greup, and E
represents an epoxy group selected fromthe following noieties. H/ ~/ " O
O H3CO0O ,preferable, among others.

For further improving the heat-resistance of a
hardened substance obtained from the photosemiconductor
encapsulating resin composition of the present invention,
it is recommendable to allow the composition to contain

15 antioxidant as an additive.

As the antioxidant, for example, (C) phenol-based
antioxidants, (D) sulfur-based antioxidants,
phosphorus-based antioxidants and the like are listed.

As the phenol-based antioxidant (C) used in the

20 present invention, for example, phenol-based

antioxidants of the following general formula (C-1):

HO 0 (C-1)

o_CnHZnH

wherein n represents an integer of 1 to 22,
are listed, and particularly, phenol-based antioxidants
having a carbon number n of from about 8 to 18 are suitable.

25 The content of the component (C) in the resin



15 H 3. The resin conposition according to Caim1l or 2 wherein the
conponent (A) has an epoxy equival ent wei ght of 128 g/equival ent or nore,
“and a hardened substance of the conposiitd on has a glass transition
tenmperature of 20 130C or nore . 4. The resin conposition according to any
of Claims 1 to 3 wherein the conmponent (b2) is an alicyclic carboxylic
anhydri de.omp oFhda ¥esi afcaiposp t s rdccondieng tonany ofr <f arme 26 irvo 4
wherein the conmponent (b2) is at |east one alicyclic 33 carboxylic
anhydri delsehecl el 3f t on3 trheer scup wehgindti mp ¢ fexfhydtophtfabincabout
anhydri de, met hyl hexahydrophthalic anhydride, norbornane-2, 3-di carboxylic
anhydri dé,. Tret by lngrdot nbiye-wx Bgditc drdbos gl ion anh§ dpiede andy5weight of

5- (2, 4- di oxot et rahydr o- 3- f ur anyl net hyl ) nor bor nane- 2, 3 -di carboxylic
anhydri de.h&. t Phe I eshouednposi t hen caoepedieny: t bAanpnal Chai penpeoedt
wherei n the phot osem conductor encapsul ating resin conposition contains an
anti oxi da). .10 7. The resin conposition according to Claim6 wherein a
phenol - based anti oxi dant (C) and/or sul fur-based antioxidant (D) is

cont ai ned as t#es apheoxdwhhtir - aghd reesi hozdmpostti(én ascseddiiny tbed ai m 6
or 7 15 wherein the conmponent (C) is a phenol -based anti oxi dant of the

fol | owi npyesendl fovewta ¢ G 1)XoHE*xampd ¢ C- tompPe TnEZn+dfwidrei n n
represents an integer of 1 to 22. 9. The resin conposition according to

C aim 6 dro7lekémey ngehe cohpdowemul®) (-48) sul fur-based anti oxi dant 20 of
the follow ng general formula (D-1): OIl ~ Oll CrHpmtl y~S~C CnH2r " +1 (
wherein mrepresents an igateger of 10 to 22. 10. A hardened substance

obt ai ned dwpharddaing thd phatpsen cbndué¢t or encapsul ating resin
conposition of

wherein m represents an integer of 10 to 22,
10 are listed, and particularly, sulfur-based antioxidants
in which m represents an integer of 12 to 19 are suitable.

The content of the component (D) in the resin
composition of the present invention is preferably from
about 0.03 to 3 parts by weight, more preferably from about

15 0.1 to 1 part by weight based on 100 parts by weight of
the total amount of the component (A) and the component
(B) .

As the antioxidant, (C) phenol-based antioxidants,

and (D) sulfur-based antioxidants are preferable, and
20 particularly, it is preferable to used (C) and (D)
together.

The photosemiconductor encapsulating resin
composition of the present invention may contain
additives such as a mold releasing agent, silane coupling

25 agent, stress-releasing agent, filler, plasticizer,

de-foaming agent, thixotrope agent, dye, light scattering



34 any of Clainms 1 to 9. 11. The phot osem conductor encapsul ati ng hardened
subst ance according to Claim 10 wherein the hardened substance having a
"~ thickness controlled at 2 mmshows an g nitial transmttance al ong the
thickness direction at a wavel ength of 370 nm of 700 or nore, said hardened

. Substance having a thickness controlled at 2 mm shows, after an

ul travi oleejenesi silaneevtiesl e t n aldd chba rhagrdéneth subskancei hadnngamount
t hi ckness controlled at 2 mmis 10 irradiated with light having a |ight
quantity raft 0d8% e 1B ratt i34 amghmndetr acodi ticenscof 4QG wnde30% HRidh ckor
300 hours, a transmttance along the thickness direction of 400 or nore,
and sai d drad dened substlancer Bas sk ghass df adthiet ifs terpar@t Hae d¥nd30C or
nore. 15 12. A photodi ode produced by encapsul ati ng a phot osem conduct or
sel ect ed Suwstbhe group consisting of light emtting diode el enents and
phot odi ode el enents with the hardened substance of Claim 10 or 11.
AT LA s AT AR A OheAMe AhoAUISE ApkD.didiAg. A LpAscAseN coMiudtor
LA %A 99 AL A AL AL. AAT L A As. AASO. A AL AAy. AAL. AU . A % A T 4Pg& X[tH{vql g
b] X] ca] calrced pahdal cahealcas ta] calmpped]cind na] dal cageablchd calealcat na] ca
a] ca) ca] ca] cal] ca] ca] ca] ca] cRa! ' ZgFJLOBD]v O
@mw} xsniachd bealrca] ¢cA) Gajoapsaheajtcal Ba) eaa]ctad@dhca]m.‘]; cahdalt¢ad chl k@] ca] c
Ra] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!l WA5EF O
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal <&xz%'q;
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0/ _/¥3// /0ren000hB1 priikenitdl B Fepow] cafcap o] vdlara]tchag ca?mapcbqrca] éa] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] calcalc C] cajca]ca]calcalc ]Lca] cal 111142®&2r 222222530
33334456677 TP 88%39D9: and additives and the like are mainly in
<}xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] cal ca] ca] I:‘é‘ca ca] cal ca] ca]
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110% u& ()-"10% u& () -

anhydride containing substantially no double bond in the

10 molecule as the component (B).

Here, for obtaining the initial transmittance, a
resin composition is hardened and cooled to room
temperature, and the resulted hardened substance is
controlled to have a thickness of 2 mm, and within two

15 days after cooling, the transmittance along the thickness
direction at a wavelength of 370 nm is measured.

The hardened substance of the present invention is
excellent inultraviolet~resistance and heat-resistance.

The hardened substance of the present invention

20 usually has a transmittance in an ultraviolet resistance
test of about 40% or more. Here, the
ultraviolet-resistance test indicates a test in which a
hardened substance having a thickness controlled at 2 mm
is irradiated with light having a light quantity of 0.55

25 W/m? at 340 nm, under conditions of 40°C and 50% RH, for
300 hours, then, the transmittance along the thickness
direction at a wavelength of 370 nm is measured.

The hardened substance of the present invention
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transmittance of 50% or more is particularly preferable.

Such a hardened substance having the transmittance of 50%
or more can be obtained by using an alicyclic carboxylic
anhydride containing substantially no double bond in the
15 molecule as the component (B), using together quaternary
phosphonium salts, imidazole compounds,
diazabicycloalkene compounds and salts thereof as the
hardening accelerator, and adding a phenol-based
antioxidant (C) and/or sulfur-based antioxidant (D) as
20 the antioxidant.

The glass transition temperature of the hardened
substance of the present invention is usually about 130°C
or more. When the glass transition temperature is 130°C
or more, a tendency of more excellent heat-resistance is

25 preferably observed.

The photodiode of the present invention is the one

obtained by, for example, encapsulating a

photosemiconductor such as a 1ight emitting diode element,
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as transfer molding, casting and the like; a method in

10 which a photosemiconductor is mounted on a substrate, and
this 1s encapsulated with the resin composition of the
present invention and hardened, and other methods.

On the photodiode of the present invention, a light
emitting body differing from a photosemiconductor, such

15 as a fluorescent bodies and the like may be mounted.

The hardened substance obtained by hardening the
photosemiconductor encapsulating resin composition of
the present invention is excellent in light transmittance
for visible light, ultraviolet light and the like, and

20 even if irradiated with light of short wavelength having
high energy such as blue light, ultraviolet light and the
like, for a long time, coloration is little, and light
transmittance is excellent. Further, even if used at high
temperature for a long time, the photosemiconductor

25 encapsulating resin composition of the present invention
is excellent in light transmittance.

Since the resin composition of the present invention

give a hardened substance having such excellent
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of the invention. Parts and % in examples are by weight

unless otherwise stated.
10
<Method of measurement of physical properties of hardened
substance>
(1) Initial transmittance
A resin composition was hardened, and when cooled
15 to room temperature, or within two days from cooling, the
transmission spectrum of a hardened substance having a
thickness of 2 mm was measured by a spectrophotometer
V-560 manufactured by Nippon Bunko K.K., and the
transmittance at a wavelength of 370 nm was calculated.
20 (2) Transmittance after stored at high temperature
A hardened substance was stored for 72 hours in an
convection oven, then, the transmittance at a wavelength
of 370 nm was measured according to the same manner as
in (1).
25 (3) Transmittance after irradiation with ultraviolet
light
A hardened substance was irradiated with light

having a light quantity of 0.55 W/m? at 340 nm, under



10<g10%& () - 10%& ()- MLO%& ()- F10%& ()-"10%& ()- 910%& () -
10<AA > 7 dE/ 10< 1" 10%& () -1 10%& ()-y" 109%& () - Z940%& () -

- 109%& ()-F10%& ()- "X ' 5aaB:/ oF

'10<. " 10%& ()-! QH" 10%b& ()-,) 10%& ()-9°' " 10%& () - FOZYd0%& () - S#" 10%& ()
- 5a?aj aabFbGoHbI bdYNC 10< 10b 10b 10b: " 109%& () - 8@10%& () - 4" 109%6& () -

210%& ()cOdaYRE i s HEbRoeecIdABYNG RH, for 300 hours, using ATLAS
10<!n%iO%bb&'()-"10%b&'()-"10%b&'()-#10%5&'()-&VlO%b&f()-y‘
10%&' () -FJddddeneetdtEXNEeather-Ometer, then, the transmittance at
10<! #"10%& () -!3%0%& ()--#10%& ()-"10%& ()-"10%& ()-"10%& ()-ef DFf ff
gdEYNC a wavelength of 370 nm was measured according to the same
10<! 3110%& ()- @' 10%& ()-L-10%& () - Y+3%d0%& ()-f) F10%& ()-% 10%& ()-9g
gRygggghhetNEe10<d s 10 10b) 10b;
"10%& ()-9"10%& ()-7"10%& ()-5Z2%40% &' () - &3: 10%& () - hh@j hhhi dEYNC 10<!
, LO%E ()4 &' EQ%UXs (rrahsition temperature (Tg)
GLOYO& () -, - 1090 ()-9"10%0& ()-10%0& ()-iijGt)jjdEYNC 10<! "10%0& () -
10%0& () - 10%0&' Mg a s hQ%ake ) - WAERCOhd udOUE (n d & kMddkt dEXNG 16¢! a
| +Z2940%0& ()- y)' 109%& () -'"109%& () -
Y410%08 (D et QWA b yo! FUUOYORKG( )81 b Fl QoBOURYNG, 1854 a load of 10 g
7" 10928 () -5340%% () -
93" 1090& (3 1 F " TOMOEL ( D- B'elOfO& e(Qhran 10U K1) a g mMafafa didsked by
YO0 x& ()-!Yud0o%®R' ()-SL 10%& ()- 100 100 100

Seiko Instruments Inc., and the inflection point of a TMA

10 curve was read and used as the glass transition

temperature (Tg).

(Example 1)
A hardener was produced by adding 1 part of U-CAT

15 5003 (guaternary phosphonium bromide, manufactured by
SAN-APRO Ltd.) as a hardening accelerator to 100 parts
of HN-5500 (methylhexahydrophthalic anhydride,
manufactured by Hitachi Chemical Co., Ltd.) as a component
(B) .

20 55 parts of the above-~mentioned hardener component
and 100 parts of Blemmer CP-50M (glycidyl
methacrylate-methyl methacrylate copolymer, Mw=10000,
epoxy equivalent weight = 310 g/equivalent, Tg = 70°C,
manufactured by NOF Corp.) as a component (A) were

25 dissolved in 100 parts of acetone, and uniformly mixed,
then, acetone was distilled off by a vacuum drier, to
obtain a photosemiconductor encapsulating resin

composition which was solid at room temperature. In the
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was hardened at 100°C for 2 hours, subsequently, at 120°C

10 for 2 hours, to give a hardened substance having a
thickness of 2 mm.
The results of measurement of physical properties

of the hardened substance are shown in Table 1.

15 (Example 2)

A resin composition was obtained in the same manner
as in Example 1 except that the hardening accelerator was
changed to tetra-n-butylphosphonium bromide
(manufactured by HOKKO CHEMICAL INDUSTRY CO.,LTD.,

20 TBP-BB).

This resin composition was hardened under press with
a heat press at 100°C for 2 hours, then, hardened for 2
hours in a convection oven of 120°C, to ocbtain a hardened
substance having a thickness of 2 mm. The results of

25 measurement of physical properties of the hardened

substance are shown in Table 1.

{(Example 3)
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(Example 4)

10 A resin composition and hardened substance were
obtained in the same manner as in Example 2 except that
0.25 parts of a phenol-based antioxidant of the formula
(C-2) and 0.25 parts of a sulfur-based antioxidant of the
following formula (D-2) were added based on 100 parts of

15 the resin composition in Example 2. The results of
measurement of physical properties of the hardened

substance are shown in Table 1.

0 o}
CmH%~\oka/\S/\VJ\UCmH% (D-2)

(Comparative Example 1)

20 92 parts of the hardener component obtained in
Example 1 was added to 100 parts of Epothoto YD-128M
(bisphenol A diglycidyl ether, epoxy equivalent weight

= 185, manufactured by Tohto Kasei Co., Ltd.) as a
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a resin composition which is in the form of solution at
room temperature. In this operation, the molar ratio of
epoxy groups to acid anhydrides was 1/1. Two glass plates

5 were fixed via a 2 mm spacer to give a mold which was

pre-heated at 100°C. A resin composition was injected into
the mold, then, hardened at 100°C for 2 hours, subsequently,
at 120°C for 2 hours, to give a hardened substance having

a thickness of 2 mm.
10 The results of measurement of physical properties

of the hardened substance are shown in Table 1.

(Comparative Example 2)
75 parts of Epothoto ¥YD-128M and 25 parts of
15 Celloxide 2021 P (3,4-epoxycyclohexylmethyl
3,4-epoxycyclohexane carboxylate, epoxy equivalent

weight = 134, manufactured by Daicel Chemical Industries,

Ltd.) were mixed and used as a component (A). This mixture
(component (A)) had an epoxy equivalent weight of 169.
20 100 parts of this component (A) and 100 parts of the

hardener component obtained in Example 1 were stirred and
mixed, to obtain a resin composition which is in the form
of solution at room temperature. In this operation, the
substance ratio (equivalent) of epoxy groups to acid
25 anhydrides was 1/1. Subsequently, the resin composition
was molded and hardened in the same manner as in
Comparative Example 1, to give a hardened substance having

a thickness of 2 mm.
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of the hardened substance are shown in Table 1.

(Comparative Example 3)
5 127 parts of the hardener component obtained in
Example 1 was added to 100 parts of Celloxide 2021 P as
a component (A), and they were stirred and mixed, to obtain
a resin composition which is in the form of solution at
room temperature. In this operation, the molar ratio of
10 epoxy groups to acid anhydrides was 1/1. Subsequently,
the resin composition was molded and hardened in the same
manner as in Comparative Example 1, to give a hardened
substance having a thickness of 2 mm.
The results of measurement of physical properties

15 of the hardened substance are shown in Table 1.

(Comparative Example 4)
81l parts of the hardener component obtained in
Example 1 was added to 100 parts of HBPADGE (hydrogenated
20 bisphenol A diglycidyl ether, epoxy equivalent weight =
210, manufactured by Maruzen Petrochemical Co., Ltd.) as
a component (A), and they were stirred and mixed, to obtain
a resin composition which is in the form of solution at
room temperature. In this operation, the molar ratio of
25 epoxy groups to acid anhydrides was 1/1. Subsequently,
the resin composition was molded and hardened in the same
manner as in Comparative Example 1, to give a hardened

substance having a thickness of 2 mm.
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of the hardened substance are shown in Table 1.

Table 1
Example Comparative example
1 2 3 4 1 2 3 4
(1) 76 78 80 79 71 67 67 73
O O O O O x x O
Trans
it (2y | 81 | 80 | €2 69 | 50 | 41 | 39 | 39
e Ol]OoO|O|O|O]|O | x|«
(%)
(3) 52 46 50 51 27 37 60 60
O O O O X X O O
Tg
(°C) (4) | 145 | 138 | 138 138 131 | 133 | 159 | 114
5
(1) Initial transmittance
O: when 70% or more, when less than 70%
(2) Transmittance after storage at high temperature
(150°Cx72 hours)
10 O: when 40% or more, when less than 40%

(3) Transmittance after irradiation wit ultraviolet light

(irradiation wit light having a light quantity of

0.55 W/m® at 340 nm,
O: when 40% or more,

15

for 300 hours)

when less than 40%
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1. A photosemiconductor encapsulating resin
composition comprising the following component (A) and
component (B):

(A): a (meth)acrylic polymer containing an epoxy
group, and

(B): at least one hardener selected from the group
consisting of the following components (b;) to (by):

(b1) a polyvalent carboxylic acid,

(bz) a polyvalent carboxylic anhydride,

(b3) a reaction product of a polyvalent
carboxylic acid with a compound of the following general
formula (B-1), and

{(by) a reaction product of a polyvalent
carboxylic anhydride with a compound of the following

general formula (B-2)

R R?
No—c” (B-1)
R3/ \Y1__R4
R® R®
\C-—CH c——c/
SN, e
R

wherein R1 to RS represent each independently a hydrogen
atom or an alkyl group having 1 to 8 carbon atoms, R® and
R? may be bonded to form an alkylene group having 1 to 8
carbon atoms; R’ represents an alkylene group; a methylene

group contained in the alkylene group and the alkyl group
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and/or carbonyl group; Y! and Y? represent each
independently an oxygen atom, or sulfur atom.
2. The resin composition according to Claim 1
5 wherein the component (A) is a (meth)acrylic polymer
containing an epoxy group obtained by polymerizing at
least one monomer selected from alkyl acrylates, alkyl
methacrylates, acrylonitrile and methacrylonitrile with
a monomer of the following general formula (A-1):
10 R—X—CH, —E (A-1)
wherein R represents an alkenyl group having 2 to 12 carbon
atoms, X represents a carbonyloxy group or methyleneoxy

group, and E represents an epoxy group selected from the

following moieties.

7o Y
o H,C o | R ©
15 H
3. The resin composition according to Claim 1 or 2
wherein the component (A) has an epoxy equivalent weight
of 128 g/equivalent or more, and a hardened substance of
the composition has a glass transition temperature of
20 130°C or more.
4. The resin composition according to any of Claims
1 to 3 wherein the component (b;) is an alicyclic
carboxylic anhydride.

5. The resin composition according to any of Claims

25 l to 4 wherein the component (b;) is at least one alicyclic
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6. The resin composition according to any of Claims
1l to 5 wherein the photosemiconductor encapsulating resin
composition contains an antioxidant.

10 7. The resin composition according to Claim 6
wherein a phenol-based antioxidant (C) and/or
sulfur-based antioxidant (D) is contained as the
antioxidant.

8. The resin composition according to Claim 6 or 7

15 wherein the component (C) is a phenol-based antioxidant

of the following general formula (C-1):

HO 0 (C-1)
O—CnH2n+1

wherein n represents an integer of 1 to 22.
9. The resin composition according to Claim 6 or 7
wherein the component (D) is a sulfur-based antioxidant

20 of the following general formula (D-1):

0 0
CmH2m+1\o)K/\S/\)J\0/CmH2m+1 (D-1)

wherein m represents an integer of 10 to 22.
10. A hardened substance obtained by hardening the

photosemiconductor encapsulating resin composition of
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substance having a thickness controlled at 2 mm is

10 irradiated with light having a light gquantity of 0.55 W/m?
at 340 nm, under conditions of 40°C and 50% RH, for 300
hours, a transmittance along the thickness direction of
40% or more, and said hardened substance has a glass
transition temperature of 130°C or more.

15 12. A photodiode produced by encapsulating a
photosemiconductor selected from the group consisting of
light emitting diode elements and photodiode elements

with the hardened substance of Claim 10 or 11.



