.+, -.e3edTLLMDQ P*S6TTdT} 1 PHOTOSEM CONDUCTOR ENCAPSULATI NG RESI N
COVPOSI TI ON Background of the Invention Field of the Invention 5, The
present invention relates to a photosem conductor encapsul ating resin
conposition, a pho-tosemn conductor encapsul ati ng hardened substance

obt ai ned pipo hesgen Ognbive HORPEFCA PHU LA RGPREITN odDePOsgIIGAI ed Wi th
t he hardened substance. 10 Description of Prior Art Al ready known as the

phot osem conduct or encapsul ating resin conposition used is, for exanple, a
transparent resin conposition conmposed of an alicyclilc type epoxy resin
and an acid anhydri de BacRegruldIBLfA tlve. Ihrén8ibaH26), and this
publication specifically discJ~oses a photosem conductor encapsul ating
resin Edmgdodi oiforthé ulniverntdpnai ni ng a nethacrylic aci d-based phosphat ef or
i nprovi ng cl ose adherence with a photosem conductor. Recently, a light
emSting di otbeenpteseqt i ghveoft ROnshartataseltemgeh such as blue |ight
ultraviolet light and the like, and a white color light emtting diode

obt ai nptidiyo gentiico mguichese &hghipswl &ttiingy dreddsn webmpeo § L wdrcasceat body
are practically utilized. To encapsul ate these light emtting diodes,
encapsphatt eige 83 aasdn ctanposhtiagrs at 8 trietgli hed ddraedt sartssteinaee for bl ue
light to ultraviolet light is high and transm ttance does not decrease by
heat geh&rained bry dperdenemdghehei vamee s itdfen f ednido aaphesodiexdst ance)
or does not 2 decrease bg i ght of shoat wavel ength froma I|ight

emtti AgcEHPYvletigd Wakdl ythevéprdenedadsapettamned.light - of short

wavel engt h havi ng high energy such as blue light, ultraviolet Iight and the
| Like fBPSeY bR idmecfcRTAATri &FB doe's not occur(hereinafter, referred to
as ultraviolet-resistance). As the resin conposition for encapsulating a
light emittifdXRdAE, XDQ¥Bi A ScIpdsPhicdice8RiaMmAgcEor

encépsulating resin composjition used is, for example, a
trahsparent resin composition composed of an alicyclilc
typé 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
imp%oving close adherence with a photosemiconductor.
| Recently, a light emitting diode emitting light of
20 short wavelength such as blue light, ultravioclet light
and the like, and a white color light emitting diode
obtéined by combining these light emitting diodes with
a fiuorescent body are practically utilized. To
encapsulate these light emitting diodes, encapsulating
25 resin composition are required that transmittance for
blue light to ultraviclet 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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.non=aromatic type epoxy resin as an effective ingredient 10 has been
suggested, specifically, a light emt2ing diode resin conposition
cont ai ni ng 3, 9- epoxycycl ohexyl net hyl - 3, 4- epoxycycl ohexane carboxyl ate and
net hyl hexahydropht hal i ¢ anhydride as an effective ingredient has been

di scl cdegneisa iy 15gk0pofoshaat ) wavinke paddent rPAveht bigave
investigated a transparent resin conposition conposed of an alicyclic type
epoxy €BGitt bng Ahosld eydp c neamedyy| B eanyidirdead i ot sk wnipt e 1 g mbr dened
substance of an epoxy resin 20 conposition containing ,

3, 9- ep@kyehOIrchaia ¥ apema tls hr ehagy Bl ROGFEY caPBSx §Babd d 19ht,

nmet hyl hexahydr opht hal i c anhggride s.an effecgive in redien%, used as a
resin BofFssT PRt o @B alfi YRt eik& £RF & 0889 &A% frobP&R T’ been
ﬁage cl.ear 25 that a hardened syhstance of this conposition is, directly
af er ASEFeRAG, O TRAIV S0P OPEE 1FDugh ST BhEFS €Y, 8nd when stored at

hi gh t egperat ur 1500), ,, the conposition is further colored. 3 An
objectugR‘Fﬁ%lﬁié% nt SN P6R )i's to provide a phot oseni conduct or

encapsul ating resin conposition . .giving.a hardened substance excel|lent in
T Ght Lt ansiiel SRR 170 HAUPSA: OF L 6P T eRP AGL o LRG0 kSR 11 ght
transmttance evep if irradiated with, blue, light or ultravialet Iight for
a l ongef“i"%e Jo?guscg’doﬁfa’hiaghr?ér‘rﬁ’er%?ﬂpgs‘fjo?lanl &n%n{:Fﬁé",ll?ﬂnél y, excell ent
in any_of .initial_ transmttance ultnaviolet-%ﬁééé%gnce and

heat - r BEFSTHRRBA T REPEIHES T NUERD & dt 1A9EFSR  Brovi des
n ; q ot | ; oo e '
A PR e e By Bl BT E ) T TR A h ) PR R 94 085 1 e
Contai92@%4?”c89&§¥s?%9%$1lﬁggtgﬁhiiﬁ | east one hardener selected fromthe
g-o efo

group consi'stin _ _ owing conponents (bl) to (b4): (bl) a
POV SPLRYR TR 10D 8, dBlsRy £acepdAg o de. (19
fol ' owngieReqale d 4 HY! RekBiyihe3dhydrophthalic anhydride as an
efféctive ingredient has been disclosed (JP-A No.
15 2009-196151).

The present inventors have investigated a
traﬁsparent resin composition composed of an alicyclic
typé 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
wheﬁ stored at high temperature (150°C), the composition

is further colored.



(b9) a reaction product of a polyval ent 25 carboxylic anhydride with a
conpound of the follow ng general for3ula (B-2) 4 R~ RR\CC (B-1) R3/
\'Y~~-Ra Rs ~ RS\ CHR-HCC- (/ \ ~\ ~\ Re YZ Y2 R6 wherein R to R6
represent each independently a hydrogen atom or an al kyl group having 1 to
8 carbon at ofi®, o8 aAd RE nalyebprscirkRE tovertiam d kytenprgroupehaving 1
to 8 5 carbon atons; R represents an al kyl ene group: a nethyl ene group
cont ai RE@H »S eRd R RGREFO Hr ooy 2L L Bd I &y K egridupcogresétttat by Rl to R
may be substituted by an ether group and/or_carbonyl group: Y1 and Y2

repr es8AVigaghaj Aeherdad | ubs tadgen et ded lensut hul ig@lon 10 The present
invention also provides a hardened substance obtained by hardening the
above- FERT Re8CET Fis c SFguBi Ligve D amb eghot HEF6de dFdieTEbN8y encapsul ati ng
a phot osem conduct or sel ected fromthe group consisting of light emtting
di ode BF&Rht 8n&nd DHGt BatobE ad1 BRbEta S YR Ad diovadiaid driedit har dened
substance. DETAI LED DESCRI PTI ON. OF PREFERRED EMBCDI MENTS The conponent (A)
in t hePprdseht IPkv&hE | Bh LT Wi @ Aetth)Bed HFi € 901 PNt BRI AF ahS Foxy
group, and 20 sgecificall exegplified are (nmeth)acrylic polyners

cont ai Atng* B3N e FGRP §F 303 BBt ACTe? bYOPA yhePrzi MRARE LYoast¥58d F@Rbner
sel ected fron1a*kyl,%ﬁﬂ%iates, alk¥l 5 met hacr Iatﬁs, acrylonitrile and
net hact {1 M ¥ r3t et ekt nbhEPET b LARE § ol ¥ Wﬁ%%b% EraITEBAMHANFA- 1) -

, RX-CH2'-E (A-1) wherein R represents an al kenyl group having 2 to 12
car bonag%t}bﬁé:‘:')ger%br%?éhcfg'a car bonyl oxy group or nethyl eneoxy
10
SUMMARY OF THE INVENTION
The present invention provides a photosemiconductor
enc%psulating 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 (bjy) to (by):
(b1) a polyvalent carboxylic acid,
20 (b2) a polyvalent carboxylic anhydride,

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

(bg) a reaction product of a pelyvalent

25 carboxylic anhydride with a compound of the following

gengral formula (B-=2)



group, and E represents an epoxy group selected fromthe foll ow ng

noi eti es: H3C 0 0 As the nononer of4the general formula (A1), 10
specifically listed are unsaturated glycidyl ethers such as allyl glycidyl
ether, 2-nmethylallyl glycidyl ether and the |ike; unsaturated glycidyl
estersRluch as gl®cidyl acrylate, glycidyl nethacrylate, glycidyl itaconate
and the T&ke; safurated cyclic ig?atic type epoxy 15 (neth)acryl ates such
as 3,4-ep ?E?@kghexylnethyl aé&LT e,

3,4-epR§ cycl ohe ’?inﬂﬁhylnethacry.late and the like. As the nmononer of the
general® formula (A-1) two or nore nononers of the general fornula (A-1)
may be used. 20 As the nononer of the general forrmula (A-1), unsaturated
glycidyl esters and saturated cyclic aliphatictype epoxy (neth)acryl ates
are preferable anong others, and particularly, 3,9-epoxycyclohexyl nmethyl
acryl atggp and gl yci dyl nethacryl ate g&e suitable. 6 As the (nmeth) acrylic
nonomner ed as the conponent (A),/listed are, for exanple, alkyl

(net h) acryCate€H haR’ng a HiCeeat al kyl gro haying about 1 to 20 carbon
at oms ;éoﬁ as nékgyf égk Late, nefﬁ%é nethagg ﬁ§¥e, ethyl. 5 acryl ate,
et hyl thacrylaté and the |ike; al®yl (neth)acrylates having a branched

al kyl group havin aboyt 3 to 20 carbon atons such as t-butgl acryl ate,
t - but yFhegther fl ate BndremEesREL £aGh IREEDSREPYItal vsa NAYAFP Sen

saturated cyclic ‘aliphatic al ky roup having 10 about 5 to 20 garbqn atons
such a§%€§bl%e&’§rla%§r§’; aﬁ%?ueyglagﬁe&gl1nEPhchﬁ#}P%naﬁ&°t%r |$ﬁe’=}n nd
(meth)agrylonitriles such as_acrylonitxjle, methacrylanitrile and the like.
AS theﬁ( PP() ei’cer)}?‘?ﬂd dfn%r’,fotr af an,m(giene grouyp Qhav:.n«;( 1 nto g

5 carbon atoms; R’ represents an alkylene group; a methylene
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
indépendently an oxygen atom, or sulfur atom.

10 The present invention also provides a haxdened
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
(meih)acrylic polymer c¢ontaining an epoxy group, and
20 specifically exemplified are (meth)acrylic polymers
containing an epoxXy group obtained by polymerizing at

least one monomer selected from alkyl acrylates, alkyl



215 (nmeth)acrylic nononers may be used. As the (neth) acrylic nononer, alkyl
(meth) acrylates are preferable anondg others, and particularly, alkyl
(meth)acrylates having a |linear or branched al kyl group having 1 to 4
carbon atons, or alkyl (nmeth)acrylates 20 having a saturated cyclic

al i pha® &N KyY 1grtcrip, aﬁérm]eqféiémlel.e TedcBatdcoy 1ot Fgdtud alluhi t
derived froma (nmeth) acrylic nononer in the_ conponent (A is fromabout O
to 95 AoMANGREferubl §her dirhboing g687FF #dl d0Bmula) n(Ar bddcti on of the
component : (A), an aliphatic nmononer having in the nol ecul e one ethyl eni cal
doubl e bond Bopdf ynErkzati E wi t h (hét'hia)cryl ic nononers, different from
(meth)acrylic nmononers, may be paqlynerized. Speci fi ¢ exanpl es .t her eof

i ncl udBRERRAD A Eﬁ%%%eﬁ%h afs 2 LK eQY g frg B2 NARY |2 HropioR&FROTi nyl

pi yal at e, vinyl laurate, vinyl isononoate, vinyl versatate_ and the |iKke:
vinyl RAEPFBes XUERPES SRR hicaFRED i QY THRIeOE Rt i Vb opaaxy

vi nyl i dené halidgs such as vinylidene chloride and &he Iiée. The uyse anount
of thedaPHRat?RAnBnSART EASRTE AhptResY GAC TR 88dATFeFoipam £BS wei ght
or IesE 3 sed, on 100,§ants by wei ght of the total amount of all nononers 10
const i F AR AREE NI 8EARS ¢ pol ymer, and substantially no use is
preferable. Mentioned as the nethod of producing the conponent (A) are, for

exanpl e, a ne{hod in which nononers used d a radical generator 15 are
m xed in an organi ¢ sol ve such as al s such as nethanol, i sopropanol
and the |ike; nes suc aceton

et hyl keone, nethyl isobutyl
ket one and the [Ilike; e?%b s‘duch as & at e, butyl acetate and the

i ke; aromatic hydreca hs xyl ene 20 and the I|ike,
further, if necessary, a chain transfer aggnt is mxed with the m xture,
and they are copol ynerized at about 60 to 120C ; a nmethod in which nononers
used are fed to a reactor continuously and the m xture nentioned above is
heated 25 at i.80-300C for 5-60 minutes in the reactor in the absence or

presence of pel yres i haicane tNolfl atloe, gleald paed flyrmula (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—ep0xycyclohexylmethylmethacrylateandthe
like.

| As the monomer of the general formula (A-1), two or
more monomexs 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
othérs, and particularly, 3,4-epoxycyclohexylmethyl

acrylate and glycidyl methacrylate are suitable,



renoving the reaction product fromthe reactor continuously, as described
in JP-A-10-19517.7.; 8 and ot her netghods. As the conponent (A), two or
nore (meth)acrylic polynmers containing an epoxy group rmay be used. The
epoxy equi val ent weight of a (neth)acrylic 5 polymer containing an epoxy
group i s ysuald y:He8(geadul ¥akgniti ormapeme pregedaldly thenramnrengsd to
4500 g/ equivalent. As the (neth)acrylic polyner containing an epoxy group,
comrer difald ylawdid dbke epr oflast £ %AMA L&s, NaiYﬂO EREFP )2 ¢ BYdiRie? S CP- 50M
(glycidyl methacryl atenet hyl nethacryl ate copol ynmer, manufactured by NOF
€orp. , hawiingeal ilkeneay lad kigddg rRruyi g Mg ndhea handenkdt suBH aqrrebemn t he
present invention is not colored, an epoxy resin containing 15 sub

st ant i atigmscsdobbhe behd ¥ h adey ksitecume t yif sedhiacryhat ¢ ned Bhddrylic
po&gner contai ning an epoxy group, may be m xed as the conponent (A).

Speri f iacaty Yakiest eelt hy Isuntt i appky teeA mdc dhiai Alke suddkantially no
doubl e bond in the nol ecule 20 are hetexo-cycl e-contai ni ng epoxy resins,
hydr ogdimeg eld) acarinl & & etsy pragd®mg @ ebirAgichedpifat k¥ 1t @ieeeBo2 ¥ £BENs
(glycidyl ethers obtained fromaliphatic al cohol and epi, hal ohydrin),

gl yci dpbastels tof 28r sagbpo &Gems(§uski af tesbuty bbdarye® ¥ fom

al i phatic carboxylic acid 25 and' epi hal ohydrin or glycidyl esters obtained
from altioyetyé BetivkgrYd ake RRAAC8FI halkchy Rt ky L sﬁz&‘t%‘?%{éﬁ%ﬂﬁﬁéﬁ c type
epoxy resins, spiro-ring-containing epoxy resins and _the |iKke. 9 As the
het er oh@t} BIc@nt 3@ hAR €pBx § Yicekt &, 3LAdR 8kl @1 kKMpdhT 8P t’RHELBFoxy
resins, triglycidyl isocyanurate and the like are_listed, As the

hylck og@RA%H B SMZ e E9EE Tboks ORESITHC hof 55 SUSHEINE Xy dPEFRILE 66
bisphenol'ﬁktype epoxy resin, hydrogenated Shﬁphgnol " type epoxy resin,
hydr og&¥et €BRSRehbl MeFRAF AN L 2RGxy- R esih * iy dRESenat ed cresol novol ak
type epoxy sin, dr.ogepat ed bi phenyl type.rpoxy r.esin, and the like are
11 sted (MethT Ay, gaﬁ‘%hla?ieé t gﬁeﬁ&xﬁﬁé’i%&’?“%%f‘@x%m e, butyl glycidyl
et her, _1, 6-hexanedi ol _diglycidyl_.ether, neopentyl glycol diglycidyl ether,
cyclohg%gﬁ%aFﬁéﬂﬁﬁ%bFrdi ?y@?ﬁ%ltg?hg?J“%blypropylene gl ycol diglyci dyl

et her, trinmethyl r opan riglyeidyl ether and e |1k e |5 listed. As
the glycidyl 5*efsxs/tjg#‘gof néeggb ﬁo%lyi&cag}oc{m?grr ’ex%&r’r’%l eé,* gﬁ?%iredyl

n ec ) iglyeid r t al at the like axe listed. The
s?ﬁr af(e%aea%&!al%c”g%%llgﬁhﬁ?’ggﬁ%%sdergg y%regs‘lgﬁ%i%g' 20 an alicyclic type epoxy
re$'1Contm!KQQHE)ﬁmgph?g%¥vlicnmnomer, 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
préferable.
The content of a structural unit derived from a
(méth)acrylic monomer in the component (A) is from about
0 fo 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
coﬁolymerizable with (meth)acrylic monomers, different

from (meth)acrylic monomers, may be polymerized.



in .the nolecule, and |listed as exanpl es thereof axe

3, 4- epoxycycl ohexyl met hyl - 3, 9- epoxycyqgl ohexane car boxyl ate of the follow ng
formula (AA2) O~ ~0 O~ ( A2 ) H2 e,-caprolactone-nodified 25

3, 4~epoxycycl ohexyl net hyl - 3, 4- epoxycycl ohexane 10 carboxyl at e,

bi s( 3, Srpoiyiche| ekanp ) adi pdiered fy i8cludiepoxplilnonbky,l ahelst saidlike.
~ The content of an epoxy resin containing no carbon-carbon double bond in
t he nolaBulénydt hetdbmdbrentvEnyA) Pierisnd t ¢, notimwt e ptifenl € .wei ght  of
a (meth) acrylic polyner containing an epoxy group. The conponent (B) is at
Least OheNHar deribFageledticy drbPrIRNQRrEGp MY 3t VARG St ahe fad dligg
components (bl) to ~ (b9) 10 ' (bl) a polyval ent carboxylic_acid, (b2) a
pol yval ehtecaViddd ika AARER iSe b (H3)V AnYdashilaT pRSdudt: Y 1 & pBMAAE ent
carboxylig a&%g with a conpound of the follow ng general forpula (B-1), and
15 ° (i) datienct 6% iprodnetl Henepddbares TaFhodd i BiRdhVHEPAE with a
conpound g; the foll ow ng aeneral formula (H2) R~ R ~C C (B-1) R3~ Rs ~
Rs \C rjde-agd \8B¢ \NHeRs R wherein RL to R6 represent each

i ndependently_a hydrogen atom or. an al kyl, group having 1 to, 8 carbon atons,
R3 and 20 'Rq TR B DohBednt e&r kb éﬁl&ﬁ LG AN ABFENAR £&B carbon
atoms ; R represents an al kyl epne group: a t hyl ene 11 group, cont ai ned
zn the SPRPP&RA Gr ohp éﬁduﬁﬁéﬂaﬁ(y%og?@&p’c? g%’e‘%%ﬁtgé'ﬂ: Rx Rﬁeﬁﬁ Ras be
substituted Ry an _ethex group - and/ox_carbonyl group;. Yl and Y2 represent
cach | (IR eRERS S A eRh s 60 Lo Soiat Spofnt ot 21 fHodSnle¥E

10 constituting a (meth)acrylic polymer, and substantially

no use is preferable.
Mentioned as the method of producing the component

(A) are, for example,

a @ethod 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

acétone, methyl ethyl ketone, methyl isobutyl ketone and

the;like; estexrs such as ethyl acetate, butyl acetate and

the like; aromatic hydrocarbons such as toluene, xylene
20 and the like, further, 1f necessary, a chain transfer

agent is mixed with the mixture, and they are

coﬁolymerized at about 60 to 120°C;

a méthod in which monomers used are fed to a reactor

cogtinuously and the mixture mentioned above is heated
25 at180-300%:for5~60ndnutesimtthereactorjxltheabsence

or presence of polymerization initiator, followed by

removing the reaction product from the reactor

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



.5, The conponent (bl) is a conpound having about 2 to 22;carbon atons

containing two or nore free carboxyl groups in the nolecule, and specific

exanpl es thereof include aliphatic poly-val ent carboxylic acids such as

.succinic acid, adipic acid, aZelaic acid, sebacic acid, 10

dec, anstrhg| eftddd camkedhdds.aci d, dodecenyl succi ni ¢ aci d,

et hyl oct adecanedi oic acid and the |ike: aromatic poly-val ent carboxylic

aci ds such aAgphthal icompbd,ensophtihal tecacd, moerephhbah)aacydic

trimellitzc acid, pyronellitic acid, 4,4'-benzophenonetetracarboxylzc 15

aci d, 3Bl ynme?s oxypditpht hahge aaci dpoX B’ g2p%'p maphemd t esear.ar boxyl i ¢ aci d,

phenyl oet adecanedi oi ¢ acid and the like, alicyclic poky-valent carboxylic

aci ds such ashexepydxppatghd«akeacti dyjenghttyld £t Bahyme bphtaatyldcaci d, 20

met hyl hexahydr opht hal i ¢ acid, 5-r~orbornane-2, 3-dzcaxboxylic acid,

5- r¥ or oy hgher2, Sodkeartbbnygl iag aepdxmhyu@ormxuawmy dizcgar boxyl ic

aci d, net~hyl norbornene- 2, 3-di carboxylic acid, 25

1, 9~, 5%/ 92 iveadaehkora: @moebopmeza:kxlcycérbmxyslheuacﬂdﬁo to 4500

5- (" 2 5- di oxot et rahydro-3-furanyl.)-3-nmethyl -3-cycl o

hexene9V @quiigabeny7. i ¢ acid, 12

5- (2, 5- di oxot et rahydr o~ 3--furany|)norbornane-2,3-dicarboxylic acid, and the

likes acryli @xethps @teahnedry by cpd yhemiea ngohvetin) bogyldx epioky

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

i nt r a- B @8Rl arc BN Taiylit Yd@ vandll 8 it BF ol @8l el 8 sanhl@Fi de of the

coqgonent (bl), and specific exanples thereof include aromatic poly-val ent
oxX ¥ %maﬂnwdrfﬂ deamar hChs S halily ahdydr it hasmrwbreopmentdi v &

anhydride,. 10 tetrahydro ihallc anhydri de Iyrorrelllt~ c _anhydri de,
4, 4" - & ﬂ&ﬁcy Eﬁr§e§% XS dPammih FHE T es Y4 NPE oRpdiFhht haPdc
dianhy |de 4,4 - ?ggyltetracarboxyllc di anhydri de, ethylene gl ycol

bi strimal§itat Gﬁﬁﬁu#ﬁ%t ‘by New Japan 15 Chemical Co., Ltd., trade
nare: TVES) . ghaeerda LRy WL LALe (mautactured bYpew apan,
invention is not colored, an epoxy resin containing
15 substantially no double bond in the molecule, different
frem a (meth)acrylic polymer c¢ontaining an epoxy group,
maj be mixed as the component (A).
| Specifically listed as such an epoxy resin
containing substantially no double bond in the molecule
20 are hetero-cycle-containing epoxy resins, hydrogenated
arematic type epoxy resins, aliphatic type epoxy resins
(giycidyl ethers obtained from aliphatic alcohol and
epihalohydrin), glycidyl esters of carboxylic acids
(glycidyl esters obtained from aliphatic carboxylic acid
25 and epihalohydrin or glycidyl esters obtained from
al#cyclic carboxylic acid and epihalohydrin), saturated
aliphatic type epoxy resins, spiro-ring-containing epoxy

resins and the like.



_pol y-val ent carboxylic anhydrides such as hexahydxopht hal i c anhydri de,

met hyl t et rahydropht halic 20 anhydri de®, mnethyl hexahydrophthalic anhydride,

5~ri or bor nane- 2, 3-di carboxyl i c anhydri de, 5-norbornene-2, 3-di carboxylic

anhydri de, net~hg|norbornane-2,3-dicarboxylip anhydri de, .

met , hyl not borftienEB2 NGFEZBHYFLEe SMYHRHIE PS5 eHXY sFeR/ ey £&5%t i on

product s of | efj c anhydride with a Clo diene énanufaciured by Japan Epoxy

Resi n, VERUBA SR FAEN T Rep EYPE epoxy resins, triglycidy

1, 4,5, 6, 7; 7- hexachl or o- 5- nor bor nene- 2, 3-dj carboxyl i c 13 anhydri de,

5. (2, 54 SRECETERYGr AR BPEny 3 88 AR SyIL8 <8R 0 hexene-- 1, - di caxboxyl i c

anhydride, 5-(2,5:di xg}etrahydro~3-furan | ) nor boxnane- 2, 3-di cax 5 boxylic

anhydri de;, aftP thBe PREFAPPPRHSY HEPIALt Ent YES BORGEYC T hyAr i d&F such

as gdodecenyl succi ni ¢ anhydri de, pol yadi p~, c_anhydri de, polyaze|aic

anh dried'éa,‘MﬁjleyseM i’?%%ﬂ?&ﬁdd ,15\Sl’lg‘f(£ﬂ1ylp‘octt>é8§c§rﬁa‘a{‘)¥i e ShRydri de,

pol y( phenyl oct adecanedi,oi ¢c) anhydride andthe 10 J.ike; etc. As the

conpon@h‘fa.(f B?)e,n?ﬁ??}a-%n’tﬁ% ﬁf“é’rr'l %E:irdyﬁﬁhﬁc?rq’ﬁ%srﬁrsé"rb'r e?%ﬁ&tﬂ%e%ﬁﬁﬁdi

ot hers, articularly. intra-nolecul ar_acid anhydrides ,of alicyclic
Rtk Jey

pol y- val ent Ccarboxyri BS SROPVeFSable, AT 8B SR a9 kSRP e 15

car boxild ¢o 8 LSS So0LG) DI SOSN8y D doutl ecbend Lo che
ot by OB ies Da: ISy BRI LR An Ry |t | |
Ak de.and 1 netE et BRp A cPEBTY SFSKe TERRBerto PoBr TPk eact | on
Compoutd o7 -t R DS aYE L BRE P T e 8 AL S B R gt oup
;Qagg:ggéigg?ﬁgﬁgﬁﬁ%G%ﬁét%$g? e 3@#%I§fH%%?n&ﬁ%&%?Pf?%g?%dgkﬁﬁﬁg?ﬁ§1VinyI
et her diglycidyl ether, polypropylene glycol diglycidyl ether,
trimethylolpropane triglycidyl ether and the like are

15 listed.

As the glycidyl estexr of a carboxylic¢c acid, for
ex%mple, glycidyl neodecanoate, diglycidyl
heiahydrophtalate 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)

’ é-caprolactone—modified

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



.conpounds such as nethyl vinyl ether, ethyl vinyl ether, 14 i sopropyl
vinyl ether, n--propyl vinyl ether, nkbutyl vinyl ether, isobutyl vinyl

et her, 2-ethyl hexyl vinyl - ether, cyclohexyl vinyl ether and the |ike and
aliphatic vintyl thioether _conpounds obtained by substituting an 5 ether
group iSR¥RE EemeR} Bhdd LoPPBHYEY ByoR e b) 8diR%xt§roup, further,
cyclic vipyl ether conpounds such as 2, 3-di hydrofuran, 2,5-di hydxofuran,
3,4, -di gy Jﬁ%%}?&ﬂx%}QMﬁqﬁﬂ?o-?ﬂéﬁﬁb?yk&#ﬁyram

3, 4-di hydr o- 6- net hyl - 2H pyran~2-one, 10 5, 6' - di hydr.o- 9- net hoxy- 2H pyr an,
30 i hydr ERE PRGOS E IR (5 aaRBIURE B BnG bR B TGRSt hi oot hor

cCompourt” B " THEB oK AGH LY UL Atk (Hes REECH © Mhé R RpotRAL o) | a
f ti duct of th b - [ | y-val b l.i hydri d

(525 anth B SoriEoHAG 1f OE THEREr Bh2ror AN 4 A8 OFif VRELRACRELAC
anhydri de,group in @%@? [ r%gg-ogened and protected by the general fornula
(B-2). Fl—%‘}g &5 STRB AT *XBfpIEE 28°58F thECU&mound of the general formul a

B- 2 "tripet hyl I | _divinyl eth t hyl I | djvin,
ey oo yerdih kR Eak el f R bt ShrerEabbi e £ e od
t iol divinyl eth h di ivinyl. eth
Dot oot b, Ehe P b SSRGS £ S 8L DB pemmem et o
hydr oqu‘%swng, yvinyl etherified conpound of bisphenol A vinyl etherified
conmpoun 0{ B?§pheno| F, divinyl thioethers obtained by substituting an

etpgr group in thes@ﬁorﬁgﬂgﬁivaién‘@ t%ﬁgptg?ﬁfah%rcgﬁoup. As the

conponent ,(H) used oSem con -“encapsulrating resin

iti f th t A i t t i f bl
conposition o c ,e_lﬁyze)seg 8';,’[1\5??5%%% @rggmﬁg iar{gﬁ]dﬁ_dtg(e erabl e

anong ot hers. he ‘cont e conpone e resi’n conposition
Jog &N

di ffers dependi ng gy hes Ki-pds-10f oG Pr & S 6RO ' e of (b~),
the content of a fﬂeé)cd?boxyl grgup%%% ?%1) i's pregg*g%%eqfﬁgﬁlabout 1.0

to 3.0 dBkbolkR L BT LSRR it 1 r 9N 8RB ld G £ Ot Re £ 1 HRS8G @%ﬂe%h of 10
the total anmount of epoxy gxoups contained in the conponent™ (A) , and in
the casm phull?) (g-tihe cpanent of an acid anhydride group (-CO0-CO) in
(b2) is preferably fromabout 0.5 to ~..5 nol, nore preferably from about

0.85t0 1.2 nol basgdbon 4 weladdibhe :@@ﬁc%wtaobcﬁﬂpﬁﬁ(l%@)ﬂrOUps
contained'in the conponent (A). In the case of (b3) , the content of an

ester grrpoxliial sedntyydeadd ani vht A (dbdpouhdr efrerabd yrbnamwbgut 1.0 to
3,0 nol, nore preferably fromabout 1.6 to 2.9 nol based on 1 nol of the
total aywmeradf £pemy 104 oyps2qgontained in the 20 conponent (A) , and in the
case of (b4) , the content of an

R’ R?
>c ==C/ (B-1)
Rs: RS
\.c—_—_-CH R’ HC=C/

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

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



ester group obtained by reaction with (B-2) is preferably fromabout 1.0 to
3.0 nol, nore preferably fromabout 116 to' 2.4 nol based on 1 nol of the
total anmount of epoxy groups contained ~.n the conponent (A). 25 ~ The
conponent (B) may contain a hardening accelerator, if necessary. As the

har denichge uecePert dbred 30 SlearH Jelﬁyg@ﬁﬁ &youm Aol the t4 bkylagireasal ts,
quaternary ammoni um salts, ~.ngidazol e conpounds, 16 di azabi cycl oal kene
conpourkRP aRE 5Ht €9 Xk edio, RoHeapHe acs e Apdes e dgbisit 2R Rk Y eghaspivani um
salts, boron conpounds, al cohols, petal sa%ts, organic netal conplex salts
and thendKkerarearboratl sroukte) agrnicheYt erepagsantneathr exanpl e,

t xi et hanol.anene, tetranethyl hexanedi am ne, tri~ethyl enedi am ne,

di met hyiRAEPERE e BT Aot 1AF aRPRE RaAGIOM di BFhyT AHENTet RRABI,

2,4, ,6--tris(di nethyl am nonet hyl ) phenol, 10 N, N -di net hyl pi per azi_ne,
pyrdine, - pi SOPE NECTIRA R ePIEdi (Rt hy} Bnfn& OFHRIC 2 R HRY APidard B@Y FefhyiDhenol
and tthétke re listed, and as,the tertiary amne salt, 2-e.thyl hexanoate
sal t, yFAES YA LM R of PR3 BAPTe, E YA Sthe™ P FRe ¥ 821 CRXRI%YS As the
guat ernary anmmoni um salts, for_ exanple, dod~ecyl trimethyl anmoni um chl ori de,
cet yl t tITBERF anfrohPEMBRL 5SS - baR & yPBESdthY Pt &% 3THRE §SarkBaF 8ATchl or i de

and ste‘arxltrineth | anmpni um chl ori.de, az~d .those ,obtained by 2

! ! 0
subst i AR FhY dthe? AbBPA nbht PGHe¥™ ¥RLGT teCBYF RO ¥Y dlide? B disodt BeD @i t he

like are l.isted. As,the imdazole conpound, for exanple, 1-b; ,
enzyl - 2 PREAP i %ﬂ%i&re,aézqﬂét:hﬁqhﬁ?dai&eg%alz?uaﬁ y| FRPGEF 3 c1d,
hyl.i

2- hyl jmi'd l,e,. 25 1-b~ | - 2- et l.imd | e, L .
L0 AR ATE AV AR 7h AR Bl Mg  Eie 1 (9S8 ren Y LEugobRipracid,

di azab iecﬁ’lg'?@%lﬁktganﬁego rﬁg&'gg)ia%”g%égh;_é hgr %%fel’ 19k ,PRBLE e

8- di aaa~ , )

7-’5'd§%§gi—%cifﬁé’ %1%0%@838@:16 €a Ak POGRY 2 'hzsitrfﬁéf'cataecfé‘”s’

p-tolu fonate sa nmaf e salts, ort~opht at e sal t's”and
B benzylS 12 ATE bt B0 Sl 2 SO YR SL8 ) B 1 AT EARrSFbdrate and
the like appeliSiede A%18¢ RNOFPOLRS LOPRAWK o £ 8L LY@ P xy1 i c

15 acid, 3,3',4,4"'-oxydiphthalic acid,
3,3‘,4,4‘—biphenyltetracarboxylic acid,
phenyloctadecanedioic acid and the like, alicyclic
poiy—valent carboxylic acids such as hexahydrxophthalic
acid, methyltetrahydrophthalic acid,

20 methylhexahydrophthalic acid,
5-norbornane-2,3-dicarboxylic acid,
S-norbornene-2,3-dicarboxylic acid,
meghylnorbornane-Z,3-dicarboxylic acid,
meﬂhylnorbornene—z,3-dicarboxylic acid,

25 1,475,6,7,7—hexachloro-S-norbornene-Z,3-dicarboxy1ic
acid,
S-(2,5—dioxotetrahydro—3—furanyl)—3—methyl—3—cyclo—

hexene-1,2-dicarboxylic acid,



tri~phenyl phosph~ne, tri-n-butyl phosphine, tri~-n-octyl phosphi ne)

tritolyl phosphine, 10 tri~cyc|ohexy|2ﬂ%sphine,

tri-p-nmet hoxyphenyl phosphi ne, tris-(2;%-di met hoxyphenyl ) phosphi ne and the
like are tisted. As the quaternary phosphon~.umsalt, for exanple,

tetra- rsb'é'w'sp@ise%rﬂmah@qlgﬁral%dﬁa h1N- DYk BoROSRROD UM 41 -

benzotri azolate, tetra-n-bufy osphoni umt etra~l uor obor at e,

tetra- nedpbyhROSBhan iun t ahiapieay B0k at e a d:ef L aphenyd phes phwhb umdd oni de,
met hyl t ri phenyl phosphoni um brom de, 20 etl ~yltr.i phenyl phosphoni um bxom de,

et hyl t rd phgeyl\ihesRRAM & Mm@ Kipa celyyd Er aRitedy| phesdgbedm acetate,
n- but yl t'ri phenyl phosphoni um brom de, ber~zyltri phenyl phosphoni um chl ori de,

25 tet rpphoBy Qs RN HEsL @t rapgerydor ake and the like are listed. As the
boron conpound, for exanple, tetraphenyl boron salts such as

trigthyl eneantpe cokpdbfibrabhepy) b@wat€£n intra-molecular acid
N- et hyl nor phol i net etraphenyl borate and~the |i ke axe listed. As the

al coholgn hi/dr iex@manel / & hyhaher ghyad culby cedids aaiklytiba dé kefarad i st ed.
5 As the hardening accelerator, two or nore hardening accel erators nay be

used. Asomperwttening ,acgetersiiat i fquat€xampyl ohHosplore om dald Budien dazol e
conpounds, di azabi cycl oal kene conpounds and salts thereof are 10

pr ef er &t emaaniomgpotlhersa leomt foatrberx y hprcov myytivd deat snesh saanckE of a
har dened substance obtained fromthe photosem conductor encapsul ating resin
conposigh thadfi ¢ henpnesentei,nvieat rab r dmoips trlex diceradabid rticdel | ow t he
conposition to contain 15 antioxi dant as an additive.

10 tetrahydrophthalic anhydride, pyromellitac anhydride,
4,4'-benzophenonetetracarboxylic dianhydride,
3,3',4,4"-oxydiphthalic dianhydride,
3,3',4,4'-biphenyltetracarboxylic dianhydride, ethylene
glycol bistrimellitate (manufactured by New Japan

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

20 anhydride, methylhexahydrophthalic anhydride,
S-qorbornane-Z,3-dicarboxylic anhydride,
5-norbornene-2, 3-dicarboxylic anhydride,
methylnorbornane-2,3-dicarboxylic anhydride,
methylnorbornene-2,3~dicarboxylic anhydride,

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

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



As the antioxidant, for exanple, (C) phenol-based antioxidants, (D)

sul fur-based anti oxi dants, phbsphorusr ased antioxidants and the |like are
| isted. As the phenol -based antioxidant (C) used in the 20 p resent
invention, for exanple, phenol-based antioxidants of the foll ow ng general
formul &)y d)id®, / \ 0 (CG1) ~ CnHZn+l wherein n represents an integer of
1 to 22, are listed, and particularly, phenol-based antioxi dants having a
car bon sgbers 1y p§ xben 2haYd 8 L 918 24 8 yIYi L 3bhe.t 12pl Fi3e palent of the
conponent (C) in the resin 19 conposition of the present ~.nvention is
pref er ahd ¥e hieom aboudli ¢k r B3 xiydl Beparilsy dy ivwk ght, nore preferably from
about 0.1 to 1 part by weight based on 100 parts by wei ght of the total
amount of (2hé -cbipaaard t £ Ah yahrb + Be foonpoydntn Srpid)r n a Ae -t2he3 sdhicwrr based
anti oxidant (D) used in the present invention, for exanple, conpounds of

t hesf old ®wng genghaldd vd gyl ar(d- the Q +k€} LhPmstt-0eSpOiGmtratent D - 1
) wherein mrepresents an integer of 10 to 22, 10 are listed, and

parti cu@arbyx il Euerlipged iaids oxhddmtssi daddicehyhseprdseint s an i nt eger
of 12 to 19 are suitable. The content of the conponent (b) in the resin
con~poszihoa rafd é hepprnasedi pieyventh pariisigr egpeigdzelaam abmhydpidis, to 3
parts by weight, nore preferably fromabout 15 0.1 to 1 part by wei ght
based @ 1P8 ke ¢ & cbya mey dhti dd, t be liyot ak haribviat adfe ¢ dreddmponent (A) and
t he conponent ($i . As the antioxidant, (C) phenol -based anti oxi dants, and
(D) suldmhyhkasictle an o dyi (Gané 5 yaroe tpa é ereabt @ L cdl) 20 lpadrilcle @ang the s
preferable to used (C) and (D) together. fihe photosem conductor
enk@psul Bkeng &tesin conposition of the present invention may contain
additives.such as a nold rel easing agent, silane coupling 25 agent,
stress-rel eaddingtagencompidnient pghasti cinéra declesam ag agerd, thi xotrope
agent, dye, light scattering 20 agent, ultraviolet absorber and the I|ike,
in an awhrdrdicieder veiprationplpl ghanenghetine Bhicea NARR Itelst 3t akdeY /

intra-molecular acid anhydrides of alicyclic poly-valent
cafboxylic acids are preferable, and of them, alicyclic

is caiboxylic anhydrides containing substantially no double
bond in the molecule such as hexahydrophthalie anhydride,
methylhexahydrophthalic¢c anhydride,
no#bornane-Z,3-dicarboxylic anhydride,
methylnorbornane-2,3-dicarboxylic anhydride,

20 5—&2,4—dioxotetrahydro—B—furanylmethyl)norbornane-
2,3-dicarboxylic anhydride and the like are preferable,

The component (biy) 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 ca?boxylic group in (b;) is protected by the general
fo#mula (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,



.and ultraviolet-resistance of the resulting hardened substance. 5 ; As the
met hod o~ producing a photosem condugyor encapsul ating resin conposition,
for exanpJ.e, when the co~iponent (A), conponent (B) and additives and the
like are mainly in the formof solid, listed are a nethod in which the
conpongslogpydonpomedt et eand retdi bipwels wmnd yA Oethed i ke~drud ¥l nel y
ground, then, m xed; a nethod in which the conponent (A), conponent (B) and
addi tivesyandethe ) ke satartelt vdreptiee tihre 2, ki2eagteh y 1 ewey hodr diny Whi ch t he
conponent - (A)) conponent (B) and additives and the |like axe dissolved in a
sol venetaek une $ odmhe 3yilr weoh yhde theed ard thenl itkee asofl vaht pibe f kGoved,
and when the conponent (A) . conponent (H) and additives and the |like are
mai nl yviim ythet hdroe oh elri cqaemp okinst edobta nadt Bad $ubEHi chutbage ane
stirred and m xed: a nethod in which the conponent (A), conponent (S) and
addi ti eehemdgtlaip | ke dhe 28bdivesohead lionadsdlarepe uasts ualYf & Mlyistirred
and m xed, then, the solvent is renoved, and ot her nethods. Wen the

resul t ed hreesi gz ompposftkthex s epkild atv hoydale teapecanip eunds fayche
further crushed and ta, b7.etted. 25 ~ The resin conposition of the present
i nvent aen 4 s3udddliygrofrati by Reditaghadxeéurémerature from 80 to 2QC,
preferably from 100 to 180C, nore preferably from 1~0 to 200C for from
about B.2-+tdiR¥ldoes2HFPYhencase 4-dihafdhardemeghophie- sHop Y&a®R: t hat
conmbi ned two or noxe steps of different conditions is also possible. The
har denéd subshatisw of ~met by s@dt-PWvem19non& a t hus obtai ned hardened
substance.of a resin conposition. 5 the initial transm ttanee of the
hadidendd esubshafero T 4 ~ TR P YardiTPYS®™>r mare. A nore preferred hardened
substance having the_ initial transm ttance of abouf 75%or .nore can be
obt ai néd 45y LBYRE an2 aEitdyRX Y c AHr BB XN ca%ﬁhﬁw det&sntaR i fyciic
substantially no double bond in the 1g nol ecyl e as the conponent (8). Here,
for obVdr hgthde e hheralcPRASHREE af &a%Pﬁgsi i g@ﬁ%ﬁ?rl?dened
and cooled to zoom tenperature, and th .resugted hazdengd Bubstqgge IS

cont r oFIttR ¥ 0 IHARP alPhitdkheddoste 2R L ARG WQQWBOH&§%5 dafs Hit8r

coolin the transmttance al o t he t hi ckness
Lehet group, and the 19 xes

15 ' The component (by) is a reaction product of the
abcve-mentioned poly-valent carboxylic anhydride (bz)
ana a compound of the general formula (B-2), in which an
acid anhydride group in (bz) 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
diéinyl ether, polyethylene glycol divinyl ether,
butanedicl divinyl ether, pantanediol divinyl ether,
hexanediol divinyl ether, 1,4-cyclohexanedimethanol

25 vinyl ether, vinyl etherified compound of hydrogquinone,
vinyl etherified compound of bisphenol A, vinyl
et%erified compound of bisphencl F, divinyl thiocethers

obﬁained by substituting an ether group in these compounds



direction at a wavelength of 370 nmis neasured. The hardened substance of
the present invention is excellent indltraviolet-resistance and
heat -resi stance. ' The hardened substance of the present invention 20
usually has a transmttance in an ultraviolet resistance test of about 40%
or nor&itkra, theoulstdrytobetouesi stance test indicates a test in which a
har dened substance having a thickness controlled at 2 nmis~ irradi ated
with I'ight havi nghe toablorgpet By afs<ld G, 25h ¥V pRoato Sdéfimmnduder
conditions of 40C and 50% RH, for 30.0 hours, then, the transmttance al ong
t he t hiexkogps i & £Lhigop eati m cuavebengtivnfo 8Hham i ssepasdnsten Thenhar dened
subst ance'of the present invention 22 usually has a transmttance in a
heat rasiet areepdesntof (mpoul s4@ of emartel e ThendTegt otdsd s8ance t est
indicates a test in whzch a hardened substance having a thickness .
consrol | ed atTRemmorst shor e fohe72dmwpesamdel(Ba cdomdihieonr &séf ; 150C,
then, the.transmttance along the th~, ckness direction at a wavel ength of
370 nmgsmpeasii £dn MET e dapeadiitarae tafd rinde oft (bw) det(nesi st ance
test and the heat resistance test is about 40~ or nore, it neans that
col oratdmdd by wWHhieaciaaletofindbhé¢at tidei soprisyent of A Haedernsair bolstlance
having thi's transmttance of 50~ or nore is particularly preferable. Such a
har denefir supstianc e, havsngrelfe * xahynf toaned oft 5Db0ot ondr & mad ;bBods ai ned
by using an alicyclic carboxylic anhydride containing substantially no
doubl e gweadeiralh hg Fx orl sbwlet as . the ¢ odpdname 1 ( BRsedspemg 1 ocgedhart
quat ernary phosphonium salts, imdazole conpounds, diazabicycl oal kene
cobPourtdse ane tsal t amcer tob faephd yharxienpsg eeBéledme dr inarhaddi ng a
phenol - based anti oxi dant (C) and/or sul fur-based anti oxi dant &D) as 20 the
ant i oxicempor®Rt gl Ads Bmahsinibhet esa REr Ebol / t RBh&UehBA Es s tidhce of
the present invention is usuallz about 130C or; nore. Wen the Igis

T eé‘o@c’g? At

transi t3@hdt fpey 8rde i TOIRC br CAnieC0a)t ehlen®y )ofi $roP&
mvent | GROPSSPRE rfe- Bt a1 hed B L1 SO ERaRBRE & ERPATs (AT PRuE B8
ph~ot osgy'iqnzdurgg(ir bsaué:gda%na le.i gtl eo . t%:ihre]ag tdribt(:)g?. ealntlagggtt, ofzg’poxy
15 groups contained in the component (A). In the case of
(b;), 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 (b4), 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
t052.4 mol based on 1 mol of the total amount of epoxy
groups contained in the component (A).
25 : The component (B) may c¢contain a hardening
accelerator, if necessary. As the hardening accelerator,

for example, tertiary amines, tertiary amine salts,

quaternary ammonium salts, imidazole compounds,



_pho; todi ode el enent and the |ike with the hardened substance of the present
xnvention_ ' ~ As the nethod of produegi ng a photodi ode, |isted are, for.
exanple, a method in which a photosem conductor is 5 equi pped with an

.el ectrode such as a lead line and the Iike it necessary, subsequently, the
phot osdiice@kilicyorl ¢ 3l Brcapsabarednish arie saditrs cbhposiefon of the
present invention and hardened according to a nold nethod such as transfer
nmol di nphosgshing arthndien iskegua ey ned Y P s phicdhl wmphai sombesiviiet or i s
mounted on a substrate, and this is encapsulated with the resin conposition
of thecpmesenrdisnvent¢ohodrid e teded,a hhd/ oo a AR Chadst 2 Oncer® It odi ode
of the present invention, a light emtting body differing froma

phot os@ril&dhdubortheudh k5 a5=a lfisbedscent bodi es and the |ike may be
‘mount ed. The hardened substance obtained by hardening the

phét oseni condig&teor @RcAdul Berkd 2% ANdTPosiltd HnesRMMEe pr esent i nventi on
is excellent in light transmttance for visible light, ultraviolet Iight
and t herHiekdraand AV Been Hgtrapadilay thesamedigmine short wavel engt h
havi ng hi gh energy such as blue light, ultraviolet light and the |ike, fox
a | ongtfiihydeaadianine | i deme@tndanighineransnittance i s excel | ent
Further, even if used at high tenperature fox a long_tinme, the

phot os@/Edhivié a8y poe Ehadislit adidjf: b4 EpABsdR Sk of the present
invention is~excellent in light transmttance. Since the resin conposition
of the?pledent Fid/ehtPes gl Vemanpaieleh¥d '\RIBERAce havi ng such excel | ent

24 properties, the resin conposition can be used in transparent electric
and el Beth'oriitmgdnY ERERSHA 4 PRy Y BACHEE suPHF SRLAPEI/ght enitting di ode
and the like, .anc~ in_transpare [ , tr arent adhes

. t t t i , 5
mater i BEOZILHAE MERRYLABR T a289 A7 QAT T REL NS b RPEERRE es wil |
il trat h t i enti f h i detai], but do. t limt th
Loone BREENE DLER Boe WEPEEh phe 1S LR St ad ARLB s A bss
th i t d. 7. 0 <Mt d of t, of hysi | L f
ot denaaesiiit Bxaliof & ALY, PO e FRAAE TR RL o R YR A BUCREASY One

hardengq atqg V"*i%’}é:oglr%d 1115$£§dr oomtenperature, or within two days from
cooling,at Fransi s3F6n spectrum of a hardened substance having a

NSpon hunko R, B4 GRARELA £y e SR CPATT Bl o B T e
cal C“'85%@'%}&%Q%%e-r{ﬁpi@ﬂﬁ%@?ﬁma%%o%ﬂf@d at high tenperature A
su was- st ore 0

har dene ance S X ours 1h an convection oven, then, the
onerELEE: i BLEL VR SR prs Teseur o sceordng o Lhe Sare
ligYitpenzyldimethyltetradecylammonium chloride and
stQaryltrimethylammoniuntchloride, and those obtained by
20 sub;tituting the above-mentioned chloride by a bromide
or iodide, and the like are listed.

As the imidazole compound, for example,
1—ﬁenzyl-2—phenylimidazole, 2-methylimidazole,
2-undecylimidazole, 2-ethylimidazole,

25 1-benzyl-2-methylimidazole,
l-cyanoethyl-2-undecylimidazole and the like are listed.
: As the diazabicyclcalkene compound and salt thereof,

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



- A hardened substance was irradiated with light having a 7.ight quantity
of 0.55 WnR at 340 nm under 25 cqnditions of 40C and 50% 1~H, for 300
hours, using ATLAS Ci 4; 000 Xenon Wat her-Oneter, then, the transmttance at
a wavel ength of 370 nm Was neasured according to the sane manner as in (1).
5 (9)' 1@%sd1trzatsi tivorl d e4pdndtirenBy)eneas wredrenh asl c6aduet ed under
conditions of a tenperature raising rate of 100 m-.n. and a |oad of 10 g
usi ng ©hyiDAtEhsritnes antcdluemakyiddio matel el ed H9r8&itk® Ihbtpunent s
Inc., and 'the inflection point of a TMA 10 curve was read and used as the
gl ass nartsobhdrh 4 baper atlrtes (Ahydl .t ¢ Examl eny1p ox dibedeadrt s preadoed by
adding 1 part of U CA:' 15 503 (quaternary phosphoni um brom de,

manuf aetrutied by SAN-AFRO Ltd.) as a hardening accelerator to 1D0O parts

of ~HN- 5500 ( net hyl hexahydr opht hal i ¢ anhydri de, nmanufactured by Hitach

Cheiri c&l-YBon zy U+t - ap aas8 aa eomiondha z@Bicycd® (5 54 . Paryrdectheene
above- nment ~. oned hardener conponent and 100 parts of al emmer Cp-50M

(gl yci dydt rephaoryl boeatee hpndet hacdyike ea&dpot yAELd Myv=10000, epoxy
equi val ent, wei ght - 310 g/equivalent, Tg - 70C, manufactured by NOF Corp.)
as a conponerts (PheWpleo g5hdinssoteaddund oo fw t S XGMRERYONe, and
un~.formy m xed, then, acetone was distilled off by a vacuumdrier, to

obt ai n tar ihbessshpbosdictve , efcabsordityl PESISPRS™S0si ti on which was solid
at roomtenperature. In the 26 procedure, the nolar ratio of epoxy groups
to aci Gl’aﬁhydﬁ%%lm§3.l?11.ln'e'Th’i-§lité§i3hlEb|‘h§&’?%P6n was placed on a gl ass
pl ate heated previously at 100C, and  sandw ched mﬁ%h a fegarate.S gl ass
plll e Fraated prave BUdENREPRAIE  vEL ia DX AREORELPI ELPRRSRA B2 cli p,
consequently, the resin conposition s nme|ted and l.ded.into a_plate

havi ng %€ } B diknelsddmet Rp ryPhARY &) BARP NS B Ca ?p}l%ﬁa?ﬁ in
conposi.tion was hardened at x00C for 2 hours, subsequently. at i.20C 10 for
2 hours,13¥Befive a hardened substance having a th~.ckness of 2 nm ' The
results of neasurenent of physical properti.es of~éq$ hﬁrdened su?stance are
shown in Tablfs 1thes C(”ﬁ@&ﬁ%?’éyzp)h% REPF WHP8di%ti ohfas BHTRITed in the
sane manner as-~i.n Exgt le 1 excggtnﬁhat t e hardeni ng accel erator was
changed § b* ety 2 REH r@f‘bﬁBQ&W‘n'ﬂ Br8ht B&  (manuf act ured by HOKKO CHEM CAL

TG CO e $3075s Bl B 5 L SRRR 1 s narcened ey
oS B e ARG A R RS Ao havi g <
tetra-n-butylphosphonium tetraphenylborate,
tefraphenylphosphonium bromide,
meﬁhyltriphenylphosphonium bromide,

20 etﬁyltriphenylphosphonium bromide,
ethyltriphenylphosphonium iodide,
et%yltriphenylphosphonium acetate,
n~butyltriphenylphosphonium bromide,
beﬁzyltriphenylphosphonium chloride,

25 teﬁraphenylphosphonlum tetraphenylborate and the like
are listed.

As the boron compound, for example,

tetraphenylboron salts such as triethyleneamine



25 neasurenent of physical properties of the hardened substance are shown
in Table 1. (E xanple 3) 27 ' A resi{g conposition and hardened substance
were obtained in the same nmanner as in Exanple 2 except that 0.5~ parts of
a phenol - based anti oxi dant of the following fornula (C2) was added based
on 100 patksipehR@ e el NomMepoglinicaphb lExae €t 2apHeny bbolriat of
measur enent of physical properties of the hardened substance are shown in

' Tabl e dndHa lte ~1@ Ke- 2y e~—-1018tB8 A4 .( Exanpl e 4) 10 ~ A resin conposition and
hardened substance were obtained in the same manner as in Exanple 2 except
that 0.2.5 paass tofe aapken basath anekaxiphel, etk eher nylgcod, 2) and
0.25 parts of a sulfur-based antioxidant of the following fornula (D 2)
wer e adgiegcasedsornldOthar tlsi ke by d heisesdid. conposition in Exanple 2. The
results of nmeasurenent o~ physical properties of the hardened substance are
sho®n in Tabl&slthe BaGlPeti iRy ac€l €x2H25r ( Cowwparamoe: Exangkea ik)g 20
92 parts of the hardener conponent obtained in Exanple 1 was added to 100
parts odcEpdidwaao¥s 1Rby( e-spberal A dzglycidyl ether, epoxy equival ent
wezght - 1,85, nmanufactured by Tohto Kasei Co., Ltd.) as a 28 conponent
(A , and theyswertes sharrdeth hind raoee ) etr@ tobr ai jwa t esina xpnposi ti on whi ch
is in the foamof solution at roomtenperature. In this operation, the

nol ar rphbepdoepdxy g&bdups tImadatabéydomgesunass /1. Two gl ass plates 5
were fixed via a 2 mmspacer to give a nold which was pre--heated at 100C.
A resi ditemadsi tyarl ol kiemjeect enipiontrod s hambl| ga litteent hlearedehedrat 100C f ox
2 hours, subsequently, at ;J.20C for 2 hours, to give a hardened substance
ha¥Ang mretfiecckaede ofaRomp dYherbhe results of nmeasurenment of physical
properties ofithe hardened substance are shown in Table J.. (Conparative
Exanpl e 2) 75Fpar tis10F hegot Hops ow3-n2gMhendh 98 tpar ¢ 8 161t arsc €2 9f0)@ de 2021 P
f 3, 4- epoxycycl ohexyl net hyl 3, ~-epoxycycl ohexane carboxyl ate, epoxy

equi val I@aﬁ&//eérgﬁtsubmnﬁﬁn@fbd‘eawe HyE Phi BBe SRt eERMIRRBERICEL T Lt d. )
wexe m xed and used as a conponent (ﬁ%_. Thi s m xture (conponent (A)) had
an epox§nEgi sl aktl @ikt 1pfcanyo gt 1 0pop Lkl esP £ S&h & IFPBRAAT ( A) and
100 parts of the hardener conponent obtained in EX&UELG 1 were stirred and
m xed, +5 &5t HNCAMFENH2RPpIN t3 bhOHITHE | SOMP IFREAGHM 0P ~SBREEH oM at
roon1tengenaturg. In this opergtiqn, t he suf ~stance rati o (equival ent) of
ep%?ygﬁ ﬁ&yq% aaty 2as an additive.

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

I As the phenol-based antioxidant (C) used in the
20 présent invention, for example, phenol-based

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

HG 0 (C-1)
0~GCoHzn+1
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



25 anhydrides was 3./1. Subsequently, the ~resi.n conposition was~znol ded
and hardened in the same manner as injgonparative Exanple 1, to give a

har dened substance having a thickness of 2 mm ' 29 The results of

neasur enent of physical properties of the hardened substance are shown in
Tabl e 1comBunpht abin vef Exhrppe el ebt' inkgnparis 08 phe tharadengr faosponent
obtained ih Exanple 1 was added to 100 parts of Celloxide 2021 P as a
conponedbofA) 0,. Ghd a Fey awdrse byt weriegh hipdmoineed r etfie odbdiyn fa aregibrout
conposition which is in the formof solution at roomtenperature. In this
operati®nl tthe hobart &1y owefi gtk epaxe dronps 0tl it salthy dwedgh twast 1/ 1.
Subsequently, the resin conposition was nol ded and hardened in the sane
rnar ~nefxhas tiat Tonpacath ¥ eoEx &t ecomptan ginte (& )haanlénéd esukespamen havi ng
a thickness of 2 mm ' The results of neasurenent of phys~.cal properties
15 8f' t hB)har dened substance axe shown ~.n Table 1. (Cdnparative Exanple 9)
81 parts of the hardener conponent obtained in Exanple 1 was added to 100
parts of HBPADSE tis deuddn eda2@chiaphdrrotidaditgl {B) dysed hén, tEpoxy

equi val ent. wei ght = 21b," manufactured by Maruzen Petrochem cal Co. , Itd.
) as a RBRF&ERt ipXentjed t eyrwexampileredcamponringd, otfo heain a resin
conposition which is in the formof solution at roomtenperature. In this
oper at i bal Lari ngl genared dfopBudmpx{Pygldups to aci d anhydri des was 1/ 1.
Subsequent 7.y, the resin conposition was nol ded and hardened in the sane
manner as in Comparative Exanple 1, to give a hardened substance having a
thickne&ﬂﬁeﬁ\thuy\snapi%hemmﬁsuIf§'bi)neasurenent of physical properties
of the hardened substance are shown in Table 1. Tab~.e 1 Exanpl eConparative
exanpl €1234123476788Q7971676773( 1) xOTr aps’. R150626950913939m d- (2) 0000
00t ar ~ ‘é‘?%fﬁzﬁ%%ﬁfﬁ%ﬁ@é‘( §e(r4)°$ 4%§1§8° 12 4138 131 133 159

160023 s 0Lt B SEPLENER, O, MEDe (0BT ol s Lo
P RN P S gbnd B oS aBARATEY TS AT R
quantity of rThe contenmt of the component (D) in the resin
co@position 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
thg 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)
to?ether.
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



0.%5, WnR at 390 nm for 300 hours) O when 40~ or nore, X: when |less than
40% 15 31 What is clained is: ' 1. phot osem cvnc~uct or encapsul ati ng
resin conposition conprising the foll dw ng conponent (A) and - conponent
(B); 5" (A: a (nmeth)acrylic polynmer containing an epoxy group, and ' (B)
at | eastagunet handenes viel est ed b bRe 4 @UR hePNBi ki, Nt 9f ahheyd®bhew ng
conponents (bl) to (b9) (bl) a polyvalent carboxylic acid, 10 ; (b2) a

mﬂyvalmutc@eh@@d&ﬁaQMn@rLdghdbBia@sm@ﬁt@wt@roawatofeeﬂyﬂyﬁabem
carboxylic acid with a conpound of the foll ow ng general fornmula (B-1), and

(b4) a meattwdnrproduti tofraspeliamtent flSt Bar haxyhil e iahyHairde e 8h a
conpound of the follow ng general formula (B-2) R~, RR\CC- ~B-1) 3~
\Y1~-R4 BuRstancs. \C CHR HC C- ~~_2) \Y2/ \Yz/ Rs R wherein R~ to R6
represent each independently a hydrogen atom or an al kyl group having 1 to
8 cdrbon at omds R3hantheR ady dfe ppodedt i ngf ar pRotaldeh fae ngiosipokavi ng 1
to 8 20 carbon atons; R represents an al kyl ene group; a nethyl ene group

cont ai nectdap sha s kyhenre ginupoampsb s he dd ky| fPOUPxamPl d pPpwd'srentBd by R
to R may be substituted by an ether group and/or carbonyl group; Y1 and Ya

r epr eseptorgachentdefEndertidmp aneomty gem) abam addsylifves adgm the Thekeesin
conposition according to Claim1l 5 wherein the conponent (A) is a

(et h) aemyd inca pallynern cohteaifiv my af epokiydgr duips pbHaianesl dympelng@r iai ng at
| east one nmononer selected fromal kyl acrylates, alkyl met-~acrylates,
acryl onwhtirg¢ i et hadcostthas eypltoniA )xi | eoMbicmen toiBiemrof & deditdlvoni agd
general formula (A-1): 10 . RX-CH2 -E (A- 1 ) wherein R represents an
al Réhy| throds ki ng Pine 12 gsswuhdn bhers, Mdxepresemeshm ddrbortyl oky
gxoup or nethyl eneoxy group, and E represents an epoxy group selected from
the fo7tbéwi agmpeingnes.(A) A15component (B) and additives and the
like are melt kneaded in a kneader; a method in which the
coﬁponent (A), component (B) and additives and the like
are dissolved in a solvent and uniformly stirred and mixzed,
15 thén, the solvent is removed, and when the component (A),
component (B) and additives and the like are mainly in
the form of liguid, listed are a method in which these
are stirred and mixed; a method in which the component
(A), component (B) and additives and the like are
20 dissolved in a solvent and uniformly stirred and mixed,
then, the 3solvent is removed, and other methods.

When the resulted resin composition is solid at
normal temperature, it may be further crushed and
tabletted,.

25 - The resin composition of the present invention is
uéually cured by heating at the temperature from 80 to

200°C, preferably from 100 to 180°C, more preferably from

120 to 200°C for from about 0.2 to 24hours. In the case



\.\/ ~3C HOMH 3. The resin conposition according to Caim1l or 2 20 wherein
t he conponent (A) has an epoxy equi vabent weight of 128 g/eguival ent or
nore, and a hardened substance of the.conposition has a glass transition
tenmperature of 13.0C ox nore . 4. The resin conposition according to any of
d ai ns 2% Ha'rtdeBinkger the thepconpondita € k29mbs nad alve yal me mashoeys$i c
anhydride. 5. The resin conposition according to any of Clains 1 to 4
wher ei notffthel cHfpamant €b2)ditsiansg east admee aposycihte. 33 Carboxylic
a.utiydride selected fromthe gx-cup con5~sting o~ hexahydrophthalic
anhydri de, nmeThy hexadypdrechhtbabit@arandydfi dée por deemanea-12y 8adiicar boxyl i ¢
anhydri de, "met hyl nor bor nane- 2, 3-di car boxyl i ¢ anhydride and 5
5- (2, 4- di brotset kaldidn @d3h & udame dret iy s ¥ aordmorfaner 2,53 n dicowp bexyldian -
anhydride. 6. The resin conposition according to any of Clains 1 to 5
whedei nThise phbdtdsehi toaduot bt temcapsafatihg hegidenedpssiksbancenthsns an
antioxidant. 10 ~ 7. The resin conposa.tion according to Caim6 wherein a
phenol - Basedl bt iddQ Want 03C) o anavegie sul Pumense® 2af ¢ oxiedhnk a gBe nad
contained as the ant'ioxzdant . 8) The resin conposition according to Caim
6 or 7 $5h@ferace tavipspsientin L) iiasl & phasssiibasaceaamn f oxbearit 0%t he
follow ng general formula (G1): Ho "~ ~0 (CG1) -C-H2"+~ wherein n
repr eseffsMOr ¢ ntagebeofobit asnga by 9sihg rosied towpdsia ionrhosyrldiag to
Cla~-.m6 oz 7 wherein the conmponent (D) is a sul fur-based anti oxi dant 20
of ~t he RBNYSF hdegesartad indmmisupstant iGrlHim no giaipleChidnd dn wHeeein m
regresents;an I nteger of 10 to 22.

0 molecule as the component (B).

Here, for obtaining the initial transmittance, a
resin composition is hardened and cooled to xroom
temperature, and the resulted hardened substance is
coﬁtrolled 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 in ultraviolet-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
ulﬁraviolet-resistance test indicates a test in which a
ha?dened substance having a thickness controlled at 2 mm
isfirradiated with light having a light quantity of 0.55

25 W/pn2 at 340 nm, under conditions of 40°C and 50% RH, for
300 hours, then, the transmittance along the thickness
di%ection at a wavelength ¢of 370 nm is measured.

; The hardened substance of the present invention



0. A hardened substance obtained by hardeni ng the phot osem conduct or
encapsul ating resin conposit~.on of 534 any'of Cainms 1 to 9. 11. The
phot osen conduet or encapsul ati ng hardened substance according to Caim 10
wherei n the hardened sub$tance having a thickness controlled at 2 nm shows
an 5 ~ uktralal yt hassa timanscemaltangn the ivhiackness desacit ancat taswavefengt h
of 370 nm of 70% or nore, said hardened substance having a thickness
controlabd\ett 20AMmehomereaft eThan hi dtaviend estamese stamsde fedtidataeki ch a
har dened substance having a thickness controlled at 2 mmis 10 irradiated
with |ightewsvi g ahlaugihtaghantddyedf sutodt hrwe dtatv39y ra nthdrderes s
condi tions of 40C and 50~ RH, for 300 hours, a transmttance along the

thi cknessndir etilieashaaf 240m, i srs toxed dvd B tcharslanedesubst andd thiasna
glass transition tenperature of 130C or nore. 15 ~ 12. A phot odi ode

pr o8uced £byl Ent@pstihadd Ngtd ephirt anem LONENEDra Sehect elef koM &R e HUP
consisting. of light emtting diode elenents and photodi ode el enents with

t he haxdémedt slibst ateaowaltai enforo£1.370 36mRBITRNIAGE Uxred,

phot osem conduct oz encapsul ating resin conposition, excellent in |ight
transmittanceWheyl tthei dznsaditdtamce afk dzatt heshdttaraei od@tpri sing 5
the; follow ng conponent (A) and conponent (H: ~(A: a (meth)acrylic

pol yer I g6tk ansg & shoxydgebephearid Y1 sieneast eotellsapdanetr £ebect ed
fromthe group consisting of the foll ow ng conponents (bl) to (b4) 10 ;
(bl) a p&l Fealentitardaryl thadciall¢h2)rt opdbyval smache bexylaindd deadri de,
(b3) a reaction product of a polyval ent carboxylic acid with a conpound of
t hé0f ol 1 swirre Yendred . f oRmilardpned snbstmancebdavingadthba product of a
pol yval ent carboxylic anhydride with a conpound of the follow ng general
fornul atEBAMREtRNGE «f 0B orjmpne Fss E@r(CGmer&Cm?e‘_—‘E)bglF& ~,
~Y2/ ~Yal .Rs wherein Rl to R6 represent, each i ndependently a hydrogen atom
or an aPREN Gr BGF IV ERYS BOSF T E&r BT LR 9rish e B- aRe ot Ran sy Hhe bbnded

to forman al kyl ene group having 1 to 8
or morg i g by using an alicyclic carboxylic

can Pe obtaine
anhydride containing substantially no double bond in the
15 molecule as the component (B), using together quaternary
ph?sphonium salts, imidazole compounds,
diazabicycloalkene compounds and salts thereof as the
ha%dening accelerator, and adding a phenol-based
anfioxidant (C) and/or sulfur-based antioxidant (D) as
20 th% 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 préferably observed.
The photodiode of the present invention is the one
obtained by, for example, encapsulating a

photosemiconductor such as a light emitting diode element,
|



carbon atonms; R represents an al kyl ene group; a nethyl ene 36 grdup
contai ned the al kyl ene group and the g4 kyl group represen-~ed by R~ to R
may be substituted by an ether group and/ ox carbonyl group; Y1 and Y2
Fepresent each . independently an oxygen atom or sulfur atom 5 is

; provi deldot diAbd k' e J/le@ent and the like with the hardened

.Afu. A . AaS, . AuSY. A@ ANyY. AS. Ahy. A(@ . A(. AS. A(. A Aaf Y. A. Af SY. Ay. AY. ASr. Af {.
AyY. ASys Wbplc.afg@. Afl . AhcARS AS AL, dsatdntAan. A@
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ca] calcalca ca ca ca ca C al
:!$|/\:!u|:\|/ l ] ] ] u] ]@£] ¢ the resin composition of the
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transparent electric and electronic part encapsulating
materxials such as a light emitting diode and the like,
and in transparent paints, transparent adhesives,
maﬁerials substituted for glass, and the like,

‘ The following examples will illustrate the present
1néention further in detail, but do not limit the scope

of the invention. Parts and % in examples are by weight

unless otherwise stated.

<Méthod of measurement of physical properties of hardened
suﬁstance>
(1) Initial transmittance
A resin composition was hardened, and when cooled

to:room temperature, or within two days from cooling, the
trénsmission 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.
(2) Transmittance after stored at high temperature

. A hardened substance was stored fox 72 hours in an
coévection oven, then, the transmittance at a wavelength
of 370 nm was measured according to the same manner as
in: (1).

|
(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

Xu

10%
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10G 106G + Measurement was conducted under conditions of a

temperature raising rate of 10°C/min. and a lcad of 10 g

using TMA-100 Thermomechanical Analyzer manufactured by
Seiko Instruments Inc., and the inflection point of a TMA
10 curve was read and used as the glass transition

temperature (Tg).

(E%ample 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,
mar:xufactured by Hitachi Chemical Co., Ltd.) as a component
(B) .

20 ' 55 parts of the above-mentlioned hardener component
ana 100 parts of Blemmer CP-50M (glycidyl
meﬁhacrylate-methyl methacrylate copolymer, Mw=10000,
epéxy 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,
thén, acetone was distilled off by a vacuum drier, to
ob%?in a photosemiconductor encapsulating resin

composition which was solid at room temperature. In the
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anhydrides was 1/1.

: This resin composition was placed on a glass plate

i

hea}ted previously at 100°C, and sandwiched with a separate

5 gl%ss plate heated previously at 100°C, via a 2 mm spacer,
and fixed by a clip, consequently, the resin composition
waé melted and molded into a plate having a thickness of
2 mMm. While being fixed by a clip, the resin composition
wa% hardened at 100°C for 2 hours, subsequently, at 120°C

10 fo# 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 (E#ample 2)

i

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

20 TB?—BB).

E 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 obtain 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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- .5 parts of a phenol~based antioxidant of the following

formula (C-2) was added based on 100 parts of the resin
5 composition in Example 2. The results of measurement of

physical properties of the hardened substance are shown

inETable 1.

HO 0 (C-2)
: Q—CigHy
(Example 4)
10 ' A resin composition and hardened substance were

obﬁained 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
foylowing formula (D-2) were added based on 100 parts of
15 the-; resin composition in Example 2, The results of
me#sﬁrement of physical properties of the hardened

substance are shown in Table 1.

. Q 0
C12H2:5\0)k/\s/\)LO,C|2H25 (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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mm spacer to give a mold which wa

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

. The results of measurement of physical properties

of the hardened substance are shown in Table 1.

(Comparative Example 2)

i

- 75 parts of Epothoto YD-128M and 25 parts of
Ceiloxide 2021 P (3,4-epoxycyclohezylmethyl
3,4-epoxycyclohexane carboxylate, epoxy equivalent
weight = 134, manufactured by Daicel Chemical Industries,
Lt?".) were mixed and used as a component (A). This mixture
(cémponent (A)) had an epoxy equivalent weight of 169.

I 100 parts of this component (A) and 100 parts of the
ha%dener component obtained in Example 1 were stirred and
mi#ed, to obtain a resin composition which is in the form
ofisolution at room temperature. In this operation, the
substance ratio (equivalent) of epoxy groups to acid
anhydrldes was 1/1. Subsequently, the resin composition
wa; molded and hardened in the same manner as in

CoﬁparativeExamplelq to give a hardened substance having

a thickness of 2 mm.
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| & %)-y $10%127 parts of the hardener component obtained in

Exaﬁple 1 was added to 100 parts of Celloxide 2021 P as
a cojmponent (A), and they were stirred and mixed, to obtain
a resin composition which is in the form of solution at
room temperature. 1In this operation, the molar ratio of

10 epo%y groups to acid anhydrides was 1/1. Subseguently,
thg';esin composition was molded and hardened in the same
mannex as in Comparative Example 1, to give a hardened
subhstance 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)

. 81 parts of the harxdener component obtained in
Ex%mple 1l was added to 100 parts of HBPADGE (hydrogenated

20 bi%ﬁhenol A diglycidyl ether, epoxy eguivalent weight =
210, manufactured by Maruzen Petrochemical Co., Ltd.) as
a domponent (A), and they were stirred and mixed, to obtain
a %esin composition which is in the form of solution at
ro?m temperature. In this operation, the molar ratio of

25 epéxy groups to acid anhydrides was 1/1. Subsequently,
the resin composition was molded and hardened i1n the same
ma%ﬁer as in Comparative Example 1, to give a hardened
suﬁstance having a thickness of 2 mm.

'
]
|
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Table 1
! Example Comparative example
; 1 2 3 4 1 2 3 4
o 1 76 78 80 79 71 67 67 73
| Wl ololo| ol o] x « | O
Trans

T 51 | 50 | 62 69 | 50 | 41 | 39 | 39
mt- 125l olo o |0 o x| «

' 3 52 46 50 51 27 37 60 60
NNV olololo | x| x| ol o

(4) | 145 | 138 | 138 | 138 | 131 | 133 | 159 | 114

(1) Initial transmittance

O: when 70% or more, x: when less thapn 70%

(2), Transmittance after storage at high temperature

(150°Cx72 hours)

O: when 40% or more, x: when less than 40%

(3) PTransmittance after irradiation wit ultraviolet light

: (irradiation wit light having a light quantity of

0.55 W/m? at 340 nm, for 300 hours)

' O: when 40% or more, x: when less than 40%
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! (B): at least one hardener selected from the group

con:silsting of the following components (bi) to (byg):
| (b1) a polyvalent carboxylic acid,
10 f (b2) a polyvalent carboxylic anhydride,
(bs) a reaction product of a polyvalent
cari:oxylic acid with a compound of the following generxal
formula (B-1), and
(bs) a reaction product of a polyvalent

15 carboxylic anhydride with a compound of the following

gen:eral formula (B-2)

R' R2
>c=c/ (B-1)
R3 ' Y1___R4
RS, R®
\ic-—CH R’ Hc——c/
= = (B-2)

wherein R* to R® represent each independently a hydrogen
atqlm or an alkyl group having 1 to 8 carbon atoms, R® and
R4 Il‘ma'y be bonded to form an alkylene group having 1 to 8
20 car::bon atoms; R’ represents an alkylene group; a methylene

group contained in the alkylene group and the alkyl group
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atoms, X represents a carbonyloxy group or methyleneoxy

group, and E represents an epoxy group selected from the

following moieties.

0 , HC o |,
15 H
3. The resin composition according to Claim 1 or 2
wherein the component (A) has an epoxy equivalent weight
of 128 g/eguivalent or more, and a hardened substance of
thé.composition has a glass transition temperature of
20 130°C or more.
| 4. The resin composition according to any of Claims
1l to 3 wherein the component (bz) is an alic¢cyclic
cérboxylic anhydride.
I 5. The resin composition according to any of Claims

25 1 totiwherein.the component (bz) is at least one alicyclic
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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~—CaHznm

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 offthe following general formula (D~1):

: 0 o
CmHzmﬂ\oJK/\s/\)‘\o/CmHzmﬂ (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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transition temperature of 130°C or more.

15 ; 12. A photodiode produced by encapsulating a
photosemiconductor selected from the group consisting of
1iéht emitting diode elements and photodicode elements

with the hardened substance of Claim 10 or 11.
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So=c( (B-1)
R3/ Y1__R4
RS R®

\ —cH R. Ho==c! (B-2)
RG/' \Yz/ \YZ/ \ 6

whfer'ein R' to R® represent each independently a hydrogen
atom or an alkyl group having 1 tc 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
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group contained 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 sulfuxr atom,

is 'provided.

TOTAL B. 71



