DESCRIPTION Title of the Invention: EPDXY RESIN COMPCSI TI ON 5
Technical Field [0001] The present invention relates to an
epoxy resin conposition suitable for electric and electronic nateri al
uses, particularly optical sem conductor uses and a cured product

t hereof. 10 Background Art [0002] Hitherto, as an

encapsul ating material for optical sem conductor elenents of LED
products and the |ike, epoxy resin conpositions have been adopted in
view of 15 bal ance between perforpgpgegraneneconon c efficiency.
Particularly, glycidyl ether-type epoxy resin conpositions including
bi sphenol A epoxy resins as representatives, which are excellent in
bal ance of Titkef telInvensostEROCEY RESBOEPMRPHTIONMNd nechani cal strength,
have been w dely used. However, as a result of the advancenent of
short eni ng_of en&g iion 20 wavel ength of LED products (480 nm or
shorter5innﬁﬁﬁﬂﬂraéﬁcts mainly emitting a blue light), it has been
poi nted out that t80ENncapsulating material is colored on an LED chip

by the influence O-frlﬁéE%@%gig%é&ﬁgﬁmétmw eb&%{)}esi@mneﬁ&sﬁﬁh lsasﬁ.table for

illum nance as the decr eases. nsequent g i nce

alicyclic @l%;gg,aqc@;qﬁrgnicﬁ@tw Hﬁs,:;::aﬁn_culzsly optical semiconductor uses and a

epoxycycl ohexypodidostibredf., 4' - epoxycycl ohexyl car boxyl ate as a

repreSﬁPt ative are excellent in transparency in conparison with
y

glycid ef her-type epoxy resin conpositions having an aronmatic ring,
aggressiveBWW%@§§$ﬁﬁtion t hereof as LED encapsul ating materials have
been perfornmed (Pafédt] Docunents 1 and 2). (0003) 30Moreover, since

brightness has beqaj ﬁéf‘fo}(% eﬂ?ﬂ?@ﬂﬁ?@ﬁﬂaﬁl@ﬂ fbrl dpHbd1 Bédhikb OfBucldRElkmEAat

f
for TV sets nd the [ ] cen ED products and ch, heat
gener at i onoHFL Bodvets #dne e spoyAesin FORBTIGRS 0P ﬂ%tﬁ% W1e%oEn in
the cas®e ofalmce bativeercmanfoaraartct emd ersnowictelifEcisiey.c yRartiowlaglyogdycidd siher- it

EESE) Eﬁieg g%@%ﬁigf#hz @P@Baﬁbmhél&ﬁﬁg Eifﬁﬂ:lﬁh@{tA QoD A31R 66 HbFRkhtaeh he

Inal Ty 11, nance as  the LED products %? hqs -
decr eased, WheE| xesligntin BRPRROE Fioppal eV MFINe FARFRF<EG. G0 BARRBICR) ( y
(Pat ent Dostrengthiha83 beenBeiddgueadnd Art Docunent s
However, as a result of the advancement of shortening of emission

20  wavelength of LED products (480 nm or shorter in LED products mainly emitting a
blue light), it has been pointed out that the encapsulating material is colored on an
LED chip by the influence of the short wavelength light and finally illuminance as the
LED products decreases,

Consequently, since alicyclic epoxy resins including 3,4~

25  epoxycyclohexylmethyl-3',4-epoxycyclohexylcarboxylate as a representative are
excellent in transparency in comparison with glycidyl ether-type epoxy resin
compositions having an aromatic ring, aggressive investigation thereof as LED
encapsulating materials have been performed (Patent Documents 1 and 2).

[0003]

30 Moreover, since brightness has been further heightened for illumination,
backlight for TV sets, and the like in recent LED products and much heat generation
has been involved at the time when LED is lighted, even in the case of a resin
composition using the alicyclic epoxy resin, it has been pointed out a problem that
coloration has ocourred on the LED chip and finally illuminance as the LED products

35  has decreased, and also a problem still remains in view of durability (Patent Document

3.



Patent Docunents [0004] 5 Patent Docunent 1: JP-A-9-213997 Patent
Docunent 2: Japanese Patent No. 3618238 Patent Docunent 3:

JP-T-2005- 100445 Summary of the Invention 10 Problens that the

I nvention is to Solve [0005] Because of the durability
probl em of the epoxy resins, there have been perforned investigations
in which resins to which a siloxane skeleton (specifically a skeleton
havi ng an Si -0 bond) has been introduced, including silicone resins,
silicone- 15nodified epoxy resins and the |like as representatives,
are used as encapsul ati ng resins (Patent Docunent 3). In
general , i tBarkerpidhait PRemenisi ns to which the sil oxane skel eton has
been introdﬁﬁﬁdDamﬂwnmre stabl e agai nst heat and |ight than epoxy
resins. Therefore, ' he case of application thereof to
encapsulatlng nateﬁlal for LED products, fromthe 20 vi ewpoi nt of

col or at Pon PaodpequEmentchilB-A-PR213%7sai d that the resins are nore

excel | ent PateitDéhident Y Tijantse PRRXHYNG.S618238 However, the resins to

whi ch t he %htlegeﬁtp:%m%ht% %%0@?%06’5@” i ntroduced are inferior in gas

permeation résistancé 1o €poxy resins. Therefore, in the case where a
silicone resin or a silicone-nodified epoxy resin is used as an LED
encapsul at Smnﬁm&thcﬁlnvemmarobl em that deterioration and coloration

interio Rﬁél‘d@ occurs, al t hough the col oration on
the LE‘Igéchli)m%ﬁmfs tt]lo |cuI arly, in the case where the
resinis used in il enV|ronnent, vari ous conpounds are floating

therein and the peBmaid éfnheodurshiidth pﬁﬁlﬁh@dﬁﬂiﬁeﬂdﬁ@@eﬁﬂ%ﬁ&bﬂ&&hﬁﬁb&ni ggers

0L, L, OCBUEFERE iy Bhichiirs b R LFYAARh Soloe DRG0 e
(silver pl geieiy hayingan e kandblpspen lpmc}@a%.mf@lqumﬂy@%%@f sHical%d on
a netalsl emddi&}f;aepn@hedinsmdawdmesf tepreesritativesthey used asenchgstlafigcicsige | S
di scol ored 51) by the perneation of gases in the environment
t hr ough th% encapsu ati'ng, material of LED and finally, perf r{’ance as
an LED product is Ingfasa it knoae that resins to which the ﬁllﬁxstlﬁék%f“kgﬁs ¢

epoxy r esi introdurpd sictniara sabia hgdint hept anc‘sﬁ;gmﬂﬂnepmyrmnmr Ghedforaytn thh has

no proble t d.
oo ! ABIEEEN BT BRI ok o e, e
st udi e i nvigwpRintRicgloration o aggg Wyt s sai '@?‘r‘ﬁ%’ﬁ?ﬁ%ﬁf’c’é’%"fa HE bned
above, thedipsidbtenhan epoentesing Hiovevag tempinssh ediichiie Slokeeahtleton has

i nventi on. , NAMRl Mucdd i RESREMN pak %ﬁﬁﬁﬁ&@e&ﬁ&@:@@éeﬁo resins. '}&Zcrefo 1; An

epoxy resin conposjtion, conprisi n orgapopol ysi oxane
pol ycar box§itheeaag here 8)9““’0”e resif\Aed 8 9P“1°T’Pé° E‘d‘aﬁ%ﬁb‘fefﬂ&lﬁ HREAT
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25  constituent members oceurs, although the coloration on the LED chip is not a problem.
Particularly, in the case where the resin is used in living environment, various
compounds are floating therein and the permeation of such compounds into the inside
triggers off the occurrence of a trouble.  For example, in the case where the resin is
used in illumination uses, a problem that a silver component (silver plating is

30  performed for increasing reflectance’ plated on a metal lead frame that is a constituent
member in an LED package is discolored or blackened by the permeation of gases in
the environment through the encapsulating material of LED and finally, performance
as an LED product is lowered arises.

In the market, an epoxy resin composition containing a siloxane structure,

35  which has no problem in the above gas permeability resistance has been desired.




or ganopol ysi | oxane (A): an epoxy resin having at |east a

gl ycidyl group and/or an epoxycycl ohexyl group in the nolecule

t hereof and pol ycarboxylic acid (B): 15a pol ycarboxylic acid having
two or nore carboxyl groups and having an aliphatic hydrocarbon group
as the main skel eton. (2) The epoxy resin conposition
according to the above (1), which contains an acid anhydride (C).

(3) The epoxy resin conposition according to the above (1) or (2), 20

wherein thg\fﬁgé%ﬁ%w’%yth‘%ﬁmgfé'g is a conpound obtained by reacting a

bi function exa onal " pol yhydric al cohol having 5 or nore
carbon atons with &8t urated ali phatic cyclic acid anhydri de.
(4) A cured prOdUCtAszés'ﬁithleQ)(teﬁsivd aigliédia capiveyation st such ggposi ti on

accor di ng Qe 85 %en&&?ed%@g% th% i}}e'sergt %%venf’a&q'la(lé; éccg%xggl 3 opti cal

seni conductorf eV| Sem con enent and
t he cured Pﬁ@ﬁﬁéﬂ@ﬁ%ﬁbrdlng to the above (4). Effect of the | nvent i on
(0007] 30Since thehmﬁﬁgwﬂmgﬁxau&ﬂmnmaummmmmef the present invention

ext romel y uset ul - ol B SelASncRLA R oAy COORIRbl bt (4
mat eri al ~ f &pd ppalysaghorsli¢ seidR) cal seni conductors (LED pr oduct s etc.)
t o be usedwherelnitiié OigaPlysloxarnts) ahd theeohmbexyliclabidfBnatisfynhe anong

opti c Oﬁ W&%ﬂg%&"}%ﬁﬁt node for Carrying Qut the Invention

(0008] descri be the epoxy resin conposition of the
present i nvnemqpewsﬂomee @bxy resin conposition of the present
i nvention conpri sesm @xy resin having at least a glyeidy] group and/or an epoxycyclohexyl

group in the molecule thereof and
polycarboxylic acid (B):

15 a polycarboxylic acid having two or more carboxy! groups and having an
aliphatic hydrocarbon group as the main skeleton.

(2) The epoxy resin composition according to the above (1), which
contains an acid anhydride (C).
(3) The epoxy resin composition according to the above (1) or (2),

20  wherein the polycarboxylic acid is a compound obtained by reacting a bifunctional to
hexafunctional polyhydric aleohol having 5 or more carbon atoms with & saturated
aliphatic eyclic acid anhydride.

(4) A cured product obtained by curing the epoxy resin composition
according to any one of the above (1), (2), and (3).

25 (5) An optical semiconductor device comprising an optical serniconductor

element and the cured product according to the above (4).

Effect of the Invention
[0007]

30 Since the epoxy resin compesition of the present invention is excellent in
corrosive gas tesistance, the composition is extremely useful as an adhering material
and an encapsulating material for particularly optical semiconductors (LED products
ete.) to be used in living environment, for example, illumination, among optical
materials,

35
Best mode for Carrying Out the Invention



5 organopol ysi | oxane (A) and a pol ycarboxylic acid (B) as essenti al
conponent s. Feat ure of the organopol ysil oxane (A) is that
it is an epoxy resin having at |east a glycidyl group and/or an
epoxycycl ohexyl group in the nol ecule thereof, and the

or ganopol ysi | oxane is obtained by a sol-gel reaction using as a raw
material a trial koxysilane having a glycidyl group or an

epoxycycl ohexyl group. 10Specific exanpl es thereof include
siIsesquoxane-type(Rhgfnopolysionanes having a three-di nensionally
spr eadi ng reticuIaF strtucture, described in JP-A-2004-256609,

JP- A- 2004- 346144, Toetdertrriggescipe fe2pewSpsir conrsiee/of §Bgyeent

JP- A- 2006- $#Rdmsn. W2007/ 135909, JP- A-2004- 10849, JP- A-2004- 359933,
W2005/ 100445, JP- A2 - 174640, _and | j .
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raw mat gr i(i@béiu,ﬁoﬂ,s; mesostivbrehl bedythavindaailicaiaggientned the afisremtbitionstsi | ane
co oun I : o K raw
rororial . heshBLER SRRk WA o R B el R M REICP Bl Gy
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t hree- di nensi onal [oesdjcul ar silsesqui oxane segment is formed fromthe
e (PSR LA R AR
al koxysi | afiBcaERg 0 2 liagaricaaip apindiseal blogk W@wrﬁ Bitiha% HEeer or mul a S
xsi (OR2) 3(dipensionally spreading reticular structure in which a silsesquioxane structure is a
25  core and a linear silicone segment is extended and bonded to the next silsesquioxane
structure. The present structure is effective for imparting a balance between hardness
and flexibility to a cured product of the curable resin composition of the present
invention,
[0010]
30 The block-type siloxane compound (D) can be, for example, produced
using an alkoxysilane compound {a) represented by the formula (1) and a silicone oil
(b) represented by the formula (2) as raw materials, as described below.  According to
need, an alkoxysilane compound (¢) represented by the formula (3) can be also used as
araw material. The linear silicone segment of the block-type siloxane compound (A)
35  is formed from the silicone oil (b) and the three-dimensional reticular silsesquioxane
segment is formed from the alkoxysilane (a) (and the alkoxysilane (¢) according to



Xin the formula (1) is not particularly limted as long as it is an
organi c group having an epoxy group. Exanpl es thereof include

gl yci doxy-substituted al kyl 10 groups having 1 to 4 carbon atons such
as 13-glyci doxyet hyl, y-glycidoxypropyl and yglycidoxybutyl, a

gl ycidyl group, alkyl groups having 1 to 5 carbon atons substituted
wi th a cycl oal kyl group having an oxirane group and-having 5 to 8
carbon atons, such as a /3-(3, 4-epoxycyclohexyl)ethyl group, a

y-(3, 4- epom&g.cl PRELSHOWRE DBN lex 1518 tdividual Srw tdredal§ Bieysly cl ohept ypet hyl
group, a (3-( ,4-eE y ycl ohexyl ) propyl group, al 3-(3,4- 15
epoxycycl ohexyl )buﬂ%fi'al roug and a g.-gl((% 4- eDOXyC%gﬁL%ggé I )‘r&?ﬁgt yII
group. O these, allkyblkgxysugs dampp 1§ tepBeserdedent 1 govis ut ed
with a glygbdoxy group, al kyl groups having 1 to 3 carbon atons
substituted with a cycl oal kyl group having an epoxy group and havi ng
5 to 8 tarbon atons, for exanple, a 0-glycidoxyethyl group, a
y- gl yci doxypropyl #SE(R:):andl)a 13- (3, 4- epoxycycl ohexyl)ethyl group
are preferable, 20and particularly, a 11-(3, 4-epoxycycl ohexypet hyl
group is preferableg.. [,0012 i.n the .fqrmoula, represents a.
e R R
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y- gl yCl dOXyR¥l ps hh@hg) X3 tdrBdifato stituted with a glycidoxy group, alkyl
epoxycycl ohexypet hyl.t.ri,nmet hoxysi | an . .
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Par ti cul ar¢ppxy goup 3ndihainsd/oyictadimeeyon)se fongaamlenat halygidoxyatiel growss
preferabl 6.y }Eﬁas@paddypg%uﬁ,'am BOGIRRURLycloBdxy fadyligosts@e plfidigle O
re

O Sl T CPE S e it TR RS ig ot on

silicone oil (b) i89KIlinear silicone oil having a silanol group at
the end, which hasrgn$id fghuls €l)reRERnte atiachrBraddied, bobydtiviakgl frotprul a

(2): 5[0013]..7 i Ob-1(2) | y [ r ese t he
number  of 11}31(\3/%1521 ttl}) rllgcgrrlqlo? ét.ogns. lexw%?bh{sqge]f?c]f 1%@% ﬂetﬁgl g?cp.&, i Qﬁﬁ
group, an n-propyl group, an i-propyl group, an n-butyl group, an i-butyl group, a tert-

25  butyl group, an n-pentyl group, an n-hexyl group, a cyclopentyl group, a cyclohexyl
group, and the like. From the viewpoints of reaction conditions such as compatibility
and reactivity, a methy! group or an ethyl group is preferred and particularly, a methyl
group is preferable,

[0013]

30 Preferable specific examples of the alkoxysilane (&) include B-
glycidoxyethyltrimethoxysilane, B-glycidoxyethyltriethoxysilane, y-
glycidoxypropyltrimethoxysilane, y-glycidoxypropyltriethoxysilane, B-(3,4-
epoxycyclohexyl)ethylirimethoxysilane, B-(3,4-epoxycyclohexyl)ethyltriethoxysilane,
and the like. Particularly, B-(3,4-cpoxycyelohexyl)ethyltrimethoxysilane is

35 preferable. These alkoxy silane compounds (a) may be used singly or two or more
thereof may be used, or they may be used in combination with an alkoxysilane (¢} to



10R3 groups which are plurally present may be the same or different
from each other and represent an al kyl group having 1 to 10 carbon
atons, an aryl group having 6 to 14 carbon atons, or an al kenyl group
having 2 to 10 carbon atoms. Exanples of the al kyl group having 1 to
10 carbon atons include branched, or cyclic al kyl groups having Ito
10 carbon atons. Exanples thereof 15 include a nmethyl group, an ethyl
group, an n-propyl group, an i-propyl group, an n-butyl group, an

i -butyl grgggwngm§g%egu;yl group, a t-butyl group, an n-pentyl group,
an i-pentyl group, &) ﬁ group, an n-hexyl group, a eycl opentyl
group, a cyclohexyi 3% up, an octyl group, a 2-ethyl hexyl group, a
nonyl group, a decie sijiconpoid(is) it bhéndar kiicon@bilthheag a sflamibpiohe at the end,

Vi ewpoi nt s I . ethyl group, and a
20 cycl obeﬁ?chéirag%hr%%b gérp?%er a%?yeﬂ@w%%r%%ﬂ:ﬂﬂ& pl es of the aryl
group hQV|ng 6 to EQ ¢har bon atons include a phenyl group, an o-tolyl
group, an mtolyl group, a p-tolyl group, a xylyl group and the I|ike.
Exanpl es of the al kepnyl groyp having 2 to 10 carbon atons include

al kenyl groups such/asFa vinyl group, a |-methylvinyl group, an allyi
group, a 25 propeny, gdoup, but enyl group, a pentenyl group and a
hexenyl group.HQO Si vi ewpoiPys of |ight resistance and
heat resistance, it |Séfneferab e that Is a nethyl group, a phenyl

group, a cycl ohexyl an n-propyl group and it is

particul arly preferdpl 83t hat is a nethyl group or a phenyl group.
[0017] 30The nunber min the ound of the fornmula (2) represents
from3 to 200 as %@%ﬁéerage value and is preferably from3 to 100,
more preferably fr to 50. Wen mis less than 3, the cured

product bewhsren m eprasenttitha sumbenof edpgatingamitbdul us properti es decrease.
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i's | ess thanhal0frorh B ihagonat of gt teSisPReP 8 Fietigs gohp, laietHyl peap, and a

silicane p istic segnent are difficult to exhibit
and t%@ 1§§é%%$é%%§§?&¥%&§§i§fert|es as a bl ock type may be inpaired.

Wien the nol ecul aExg@plnel @@@G@“Eéa‘(}%“q Hecaghomsénmidnelade aphsavler e
| ayer Sepairaipeeh S4IIUQEHS an Btoly) glouby ARSI RERGYa DAGINESp AANBELRe0r USe
in optical materiglsg, B{%ﬁof‘ﬂgﬁlﬂe&ﬁl?&&eﬁ\?ﬁ?ﬂ% i(fﬁa':ﬁona[‘? HS@cluhe N the

present invention, 1cone ol (b),
usi ng GPC,allenul arpung ml cheilf @rviRyd ErRYP et lrF’éFhYWéliYé; BfoupR) 2l lYbgroWd 2cal cul at ed

as a 3l ugréndQrigy Bbuehyl pedupsh Yéas| geasadathetagdeerdupe f ol | ow ng

condi tions. From the viewpoints of light resistance and heat resistance, it is preferable
that Rj is a methyl group, a phenyl group, a cyclohexyl group, or an n-propyl group
and it is particularly preferable that Rz is a methyl group or a phenyl group.
(0017}
30 The number m in the compound of the formula (2) represents from 3 to
200 as an average value and is preferably from 3 to 100, more preferably from 3 to 50.



Various conditions for GPC Manufacturer: Shimadzu Corporation Col um:
guard col unm SHODEX GPC [I F-G LF-804 (3 columms) Flow rate: 1.0
m/mn. 25Col um tenperature: 40C Used solvent: THF (tetrahydrofuran)
Detector: R (refractive index detector) [0019] The ki nematic
viscosity of the silicone oil (b) is preferably in the range of
30from 10 to 200 eSt, nore preferably from30 to 90 cSt. Wien it is

| ess than 10 cSt, the viscosity of the block-type sil oxane conpound

o evo ekt LU 1 thd Brd ol 1eBBhE B7n88 BRI Hotic modulus
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si | oxane couRdprduétnd toderfsat, sontlatahd daedifainet wrferdldkabi | ity tends to
occur, so that the 5{{} s 35 are not preferable. Here, the kinematic
vi scosity neans a \; red in accordance with JIS Z 8809 using
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DVE- S35, Diwglegulst weight of 380 topifire mpre)preferabls, andrikose daving amgighbs. 9931
as those nmwfgacmu]mmﬂr bieighed 0 168,0p@uy particulamyprefeablls. k eihddthe he

Kot o lF lgﬁﬂ"e g8 m‘é?s%ﬁ’%g{vg% Ryt i I e B ifdio AR B
V3800,  yFiweasiiens et of tekarepioristippsmontare itbeudite R zIHEe 1615 ar e
pr ef eradl echaﬁctetnbmﬁppérﬁmbtammmn@mmyrﬁc imbaitdde Milleechd raslesadrght , f or

i mpartin e
bt SISy S b e
P1) 5- 1615 EHEPHERF| Eiﬂr%ﬁsrxprﬁrf@f @P%P@cah%@éalwd &WPV@S% joultay be
used si ngl wee itt Win the presumeintireioaods ﬂmmo]be;luseﬂghtnfﬂmmﬂncnﬁmb(rb) [ 0021)

The foll ow ﬂ%@pélm@@&gm.mragbﬁm@écmmagﬁﬁpﬁ %g -;; Wllbhed & 458 in
i

according to nee as a structure of

et al
the fAY oweHe ?f@PWﬁﬁyg"Fﬂeas“EW@ﬁ‘fg% é%g}é’)nﬁlﬂ‘i’é R4 represents a
met hyl gr ovigioas cadighesfir GRCbup. [ 0022) R5 in the fornula

(3) represents a |M£5ﬁﬁ%m@f Hﬁ&ﬁ‘a?u fn%‘ glic alkyl group having 1 to
10 carbon atoms. BXqMD Ciatd tolume: SHOBER G ELEE [¥ s0? (P Shima) &t Y/
Flow rate: 1,0 ml/min.
25 Column temperature: 40°C
Used solvent: THF (tetrahydrofuran)
Detector: RI (refractive index detector)
[0019]
The kinematic viscosity of the silicone oil (b) is preferably in the range of
30 from 10 to 200 ¢St, more preferably from 30 to 90 ¢St.  When it is less than 10 eS¢,
the viscosity of the block-type siloxane compound (D) becomes too low and it is not
suitable as an optical semiconductor encapsulating agent in some cases, When the
kinematic viscosity is more than 200 ¢St, the viscosity of the block-type siloxane
compound (D) increases and a trouble on workability tends to ocenr, so that the cases
35 arenot preferable. Here, the kinematic viscosity means a value measured in
accordance with JIS Z 8809 using Ubbelohde's viscometer.



25group, an n-propyl group, an i-propyl group, an n-butyl group, an

i -butyl group, a tert- butyl group, an n-pentyl group, an n-hexyl
group, a cyclopentyl group, a cyclohexyl group and the |ike. Fromthe
vi ewpoi nts of reaction conditions such as conpatibility and
reactivity, it is preferable that R5 is a nethyl group or an ethyl
group. [0023] 30Preferable specific exanples of the al koxysilane (c)

i ncl ude net hyl tri nmet boxysil ane, phenyltrinmet hoxysil ane,

met hyl tri et hoxysi | phenyltriethoxysilane and the like. O the
above ones, nethyl tringt hoxysi| ane and dringt ysilane are
preferabl e. (0024] §?F#EFW8$$$ iceprpmply %gﬁg?éh“mFﬁg(ghﬁﬁf lawiage (c)
can be usegrddoctiaanids ceat ieauemibhidd, t Braraplkothysof 1a¢1&de(1?13x41f3mnd @afi6rdsBl i ng
the ol ecuh%o%&%acﬁjrc rrg&%%%kmﬁ%?&ay éb L R@%‘ﬁ%%ﬁ@%( thogehe

compatibility at osition
651 ot ahce MR GHHT By SUnabER ChBi it SOBEY Ao b K8t gas
per neabi | i W}S(HJ;IKFBM YiFR@s oY FE 80y, THB&0D, WFBKM;:YFS&O@M]KBI%S ad"nhomase

where the ﬁ{ah@& ﬁ/{ e)nnbégb'ﬁgﬂg g}h@@ Si@’iﬁwé@ls'ﬁME
h 0 h f
5 Lo o0% bPMGFIT. i}rﬁ O S S B2l OMS e P 535 Pﬁst 362, tI§W§x§§é35M rom
based on t EEI W@S&SBE}?DS}ﬂGIﬂ;&n@P]&MﬁI hsahese panufacdred by Ge%ﬁe{ﬁompmy,

cont enf o 0f aftihe fife. M5 A SR Bifm B vie AROL B LRRAIENRLIEM aggtﬁehe

cured pro
the case |§1nﬁ8%tlcpw1%P§FYaBR§4l?[ @d@é k21 Sed] qﬁ%ﬂ%xﬁgééﬁaﬁ i 0 of
the al koxy¥Fps03cDME-S12, DMSE14 MVIS-SOISJDI(/_IIS)SzanﬂdtHIE M I5axy prefeaabd:. (C) |

the reacti gpyls BLEME ﬁgw%ﬁ%ftheﬁq % g@ n%%'c‘ﬁ&ta Maligde of
RS ki ik i g v

200, pegti DM&S]@WMS{I af are hartioul2rly prefe@bla; e|Thtdesdicbae dilsgluineabent
of the sil @s@@}s u QK Bvd e 61?(41‘&6&9%?%&%& th Rdmbination, Wen the

equi val ent va ured product using the bl ock-type
si | oxane conpound ® %5)61 becones too hard and thus the objective |ow
el asti ¢ nodul us prHpdoliowingcélt desadie the @kGORRine (c), which is usthecdodib®wi ng

will specifieed byadgf, er-rhwn@xfmﬁe%?ms% BLAGMCE HRTRSWES Etmala (320

bl ock-type sil oxa The producCtion proocess
of the Iock-typen%‘i ﬁsgggne 33orrpound (D) preferably includes the

fol | owi ng whaen®, irepressite p snettep p@sp rt @phdnyl grbwep.f ol | owi ng (i) and
25(1i1): Producti onogiA/P (0 a step of perform ng deal coholization

o Koxystl ane (2 i ths Hvile B RGesetne oo LS PR ftﬁ(aﬁwpc) ),
having 1 to 10 ca:bon atoms, Examples thcreof include a methyl group, an ethyl

25  proup, an n-propyl group, an i-propyl group, an n-butyl group, an i-butyl group, a tert-
butyl group, an n-pentyl group, an n-hexy! group, a cyclopentyl group, a cyclohexyl
group and the like. From the viewpoints of reaction conditions such as compatibility
and reactivity, it is preferable that Rs is a methyl group or an ethyl group,

[0023]

30 Preferable specific examples of the alkoxysilane (¢} include
methylirimethoxysilane, phenyltrimethoxysilane, methyltriethoxysilane,
phenyliriethoxysilane, and the like. Of the above ones, methyltrimethoxysilane and
phenyltrimethoxysilane are preferable.

[0024]

35 In the present invention, the alkoxysilane (¢) ¢an be used in combination

with the alkoxysilane (a), for controlling the molecular weight of the block-type



Production step (ii): a step of perform ng hydrolytic condensati on
bet ween the al koxy 30groups of the al koxysilane (a) (and the

al koxysilane (c)) with adding water, The production steps (i) and
(ii) may be perforned in any order as long as the steps are included.
[ 0028] As preferable production processes,
specifically, the follow ng three kinds 35 of production processes
may be nentioned. <Production process (a)> The process includes:

;i Lg;ysf‘lsa%ﬁe]o?(agé %%hh@@?f&%%o%&:%t&ﬂﬁrﬁtﬁ a]‘%%t Tﬂé Mﬁﬁ?inon a.n? Flhe
si i con oi bBeassisianes light rawkt@a@yslpwamswmmb@%w aeérp@mezththgmnd
condensat i ez likea€the@orediprddaet. sil i cone oil (b) 5with the al koxysilane
(a) (and the al koxr bkgne (c)), and subsequently, as the
production step (i (}% step of carrying out the hydrolytic

condens@ti on react Inohe pse wders thhekevkidaey (Qrivesed thyalkerysgedatizrset o

t |hE al koryﬁi thefpd aﬂpréﬂmwmnaltdxm%$ hiblll&'ux@fe)' brefitsbly Fem 5t to 50% by

al koxysi | a in
et ocucPEhARE pif S TERUAL, 4§ ’ﬁé@t% 40987 ol R0l 11y UPthe

si | oxane cdk@@@ﬂ@e(@)ﬂﬂdéﬁr og'avnﬂmome@rdéé@ if mpze time703e B &5 | ncl udes:
first, as &1’6&11&1&@? dédsit Bf Sk @fred ptoductAe&tAPs Ald ridehadichl Bger@th lowers, so

silses io d by carrying out the hydrolytic
conden at%‘%nrgeegag lgﬂ%tg%?gr%lget he al koxy 15 groups by adding water to

the al koxysilane (Ef2€land the al koxysilane (a)), and
subsequently, as thetpredted fadd of thepikokysilat: (3), € silfcosasil B)agd et t he

deal cohol i zaf) Qﬁgn%gér}dﬁ@?é"a%h?z{‘xsé?e?&mﬁ? @mﬁﬁc} Sﬂ%flﬁ'tﬁé)&%\ &g]&'r'%lﬁce{ﬁhé" ng

in the S|Ises Ui 0X
reaction oftkeqyereyn indhsradkaxysilang (a)(gndrhe ﬁ@’%’ﬁlﬂ@égﬁd’ﬁ%ﬁ@ {g)lo pesd)

per f orped éfFrdai DAUE RO, Ipﬁ:férhmsz Krofry P 290) paxticntarlp grafaubist a1 Do. 100
<Producti g aB(ré)fbelséqu i ﬁ}ﬁc Bfaﬁ&lj%éué) 1H?1}e%ﬂf‘c§ne oil gng 4i i e df' rst, as

t he production with an
al koxysi | ane by th héﬂa F egHvlent yeive pxeeedrdOfahe P@Fﬁ?@éﬁtuﬁiﬁgg? t he

silicone oplbckitype ﬁld{ﬁl&?@ﬁpbmcamwwmdsmmé@énd(tmmm bisj ecxivie dosy slidtizne
(c)) to fo %gaugﬁ % th(ﬁ%le ANG- nodi fi ed conpound (d), subsequently,
a i‘n

water is e systen1and as the production step (ii), the
bl ock-4%pe sil oxar[@ Zdrmpound (D) is produced in one pot by carrying
out the hydrol yti cmedhm;mgtmld)spebﬁaﬂly refer tvet preferableroditcticppegs ofips

of the rengj 5‘1'0991@ ga%ﬁé 13&3&,3(1@ )( and the al koxysilane (c)) and the
al koxysi | ane- no oun
The produ on process of the block-type siloxane compound (D)
preferably includes the following production steps represented by the following (i) and
25 (iie
Production step (i): a step of performing dealcoholization condensation of the silanol-
ended silicone o1l (b) with the alkoxysilane (a) having an alkoxy group (and the
alkoxysilane (c)),
Production step (ii): a step of performing hydrolytic condensation between the alkoxy
30  groups of the alkoxysilane (2) (and the atkoxysilane (c)} with adding water,
The production steps (i) and (if) may be performed in any order as long as
the steps are included.
[0028]
As preferable production processes, specifically, the following three kinds
35 of production processes may be mentioned.
<Production process (a)>



30(d). [0029] In the present invention, fromthe vi ewpoint
of shortening the production steps, it is preferable to use the

af orenenti oned production process (c) in which the reactions are
sequentially carried out in one pot. 35The following will nore
specifically describe the production process (c). In the case where
the reactions are carried out in one pot, when the steps are
performed in the reverse order contrarily to the aforenenti oned
production process The hrochid MRiMes:t he production step (i) is perforned
after the productian st | " ther |s aE 0SSi I|t that t he
si | sesqui oxane ol i I%St‘éﬁ bRYIERP %‘% e d

product i onnediredcompound (dois p&ﬁmieﬂ by vmotlifymg tesilicha oih end)with ¢); the

deal COhO"%ﬁBkﬁﬂa&tﬁﬁﬂQ}?Qé eoﬂg %Iy dla a&ﬁﬁ%f@@fsui%&f&ﬂ@ i n

the follown duct, %te ? e silicone oll remal ns.
On the Bt h(‘:‘*’i‘tl koXyp R j‘??’fys @Pafdg the production step
(i1) in one pot af tsté:scctmamlspamﬂapmdoﬂwatstep 1), )tsuepoﬂ&qur@soutﬁtet he case
of the prog s'ccmd g {eﬁamntb@ﬁve@ﬁ%aﬁe& q!éth@re not
sol ubl e eac eactl on goeg 8{’ cee av0| ded
since the ﬂ’ﬁ'é’t t’-‘}?l %‘F kﬁéysélf'“PeiQ? I8 8‘15‘| kp SCIB‘}G'%P '3@ ﬁ‘@np"“n

al koxysi | at@ef {e)silmnt ¢ibdbtaised ialtlat prodictiomstgh(i) FFpedidreredtr prodwierine

unreaci@d },Qu¢. E@E&Qaﬁécd&ﬁ‘ﬂoﬂﬁ& @®. koxysilane is present in a large
anount relati |’lanol "group, the process is also preferable

fromthe vi Bﬁtﬁt‘pfﬂ"eﬁ*s tivity. In the case of performing the steps
in one pot, firstlVhdprotdseinpluidelicti on step (i), the deal coholization

condensation of th h&thegmueﬁdn f?) 'Ltsjﬂ: %?%ﬁhhﬁ%&shﬁﬂ?&n@@)ﬁand
X8

th | k
si |el gongX)c/)PS‘%r ‘\%?qgché% F’t%’ﬁ&?blygﬁ" Cmeataﬂ"t %@C%n@%&ﬁm%?@%m fied

conpoulrfd (gtpupsSiyrddingartagr té tie akoxpsilemd(a) fand the aprosyhilets @), stdep (i),

the hydrol ytic con&%&aatrtt@rhsttﬁé%svs@tstutjﬂ@teﬁhy%{epg,t%pﬁn@&ﬁswot occur
ere the rea

d, t
AR S AL R LS S AN SR
t he si | anddilsepquiopanctshactalekvashyssilonolaronpdhionghithe sarpioenaf thadilios gil ()

consi der edyfiPhRAilREQSSRHL eSfofrH&d Hr?odﬁ@é)t'hEERa edilo:aBE cdr@bdugii Ng
Formilg, (4h FO030) TEr 6 o0 e P () oo n"é‘m‘"‘(“%‘%gu 25

wher ei R3 and m have the sane rreanl ngs as descri bed above and R6
r epr esent S<RrpductiboPcess 60> R4. [ 0032] In the production step
(i), when the al komlgd;@,mﬂbladgseact ed in a ratl o of less than 1.0

SIS 101 B SRt BB i 2
fini shed, akpxys e by the dealcoholization condensation reactlon of the silicone 011 with
25  the alkoxysilane (a) (and the alkoxysilane (c)) to form an alkoxysilane-modified
compound (d), subsequently, water is added into the system and, as the production step
(ii), the block-type siloxane compound (D) is produced in one pot by carrying out the
hydrolytic condensation reaction between the alkoxy groups of the remaining
alkoxysilane (a) (and the alkoxysilane (¢)) and the alkoxysilane-modified compeund
30 (4.

[0029]

In the present invention, from the viewpoint of shortening the production
steps, it is preferable to use the aforementioned production process (c) in which the
reactions are sequentially carried out in one pot.

35 The following will more specifically describe the production process (c).

In the case where the reactions are carried out in one pot, when the steps
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production step (ii) cannot be started. Mreover, when the reaction
is carried out using 1.0 to 1.5 equival ents of the al koxy group,
two or nore al koxy groups in the al koxysilane (a) (and the

al koxysilane (c)) are to be reacted with the silanol group in the
silicone oil (b), so that a product having exceedi ngly high nol ecul ar
wei ght is obtained and gel ation occurs at the tine when the
production step (i) is finished. 5Therefore, it is necessary to react

the. al KOXY oHBhdd ALl Bsefrack oyl KaheRh BnidiRl rordﬁttrﬂo}n ¥feclO

equi val ent of e silano ol nt ting the
reaction, &) rlamebweteoncblc%%ﬁﬁt%(%ﬁtﬂ%rqumc%ﬁetwr pusHeR %ﬂ’ D, th treasaa]
After fini &izhpgssitiktypliadicailbaguist®p oliggmerhben®ydlaldw droupcfonteiinaid on

1.0 bet 0 i t hout
£ 0 betueeq mtxttaog fag@ggt&%ﬁms Syl %L%?ﬁg‘“(@ﬂtﬁ%hl@&m\mﬁtﬂﬁ wi t hou
pr oduct § oncadensation polymerizatipniess ppt)prfﬁtre i ths follgwing medustion sl pat e
(1) A condeins g@izistiirofiediCtchaimsb eOnalervtlididamd, Mbxya piocesp sf pdrfdriing the

al koxysi | a ga%m@@pgl rjltt%n@ &%xiat guétfoh)steg@g?sllﬂhd]gs Ih%etaga asrﬁéem

15 (11) A ensa reac I on rou
al koxysi | A PROCHSAR PTASESS (Bl eempRIads He FPifeWb’erf’cﬁﬂElt ol Eaé}fiep

(i) and t hiheatdetioryddek aﬂ@réc&.):d (:a&rhi: ﬁvbﬂe@kkaqyscdr@aablimﬁ of the siliddnk b)l A
condeng@ti ﬁog vﬁtﬁgﬁ% dl?@(yg%@@@g gﬁd{@ R0 Jél Eﬁr' psﬂuﬁ‘}re%‘?e since unreacted

al koxysi | a I'n"t praductjon step

(i) and a learoplarylyr-weaaHosssiiansis @Eﬁraﬂﬂe af&ﬂr?éwartaeketrgff t%th%szr'a?l (and

the al k(ﬁxygmhﬁ,ﬁl]ﬁa ffr69els fsalsopeeftmblé idom the viewpoint ofireuctiviey, podiechiearf st ep
ii), the r

1£or )rrati on %P% }lrﬁegg}?ﬁcgt%ﬁn& iﬁb X ﬁrkt@»ﬁtﬁ@ﬂrﬁ&@h& H?Iﬂ@ eadgglcgﬁbﬁeﬁ[}son i on

t her eof wi ¢gadensatian ofdhg siligone eI akopsilang &3 (Prddfie tlkerosilined

oi | arxs si ppkifanrdtsmhydifate epd af:the siABeRQA4¥ith an alkoxysﬂyl Al dbitdaigle t he

productiony f?c{xy&t%c m&aﬁ}ﬁ:dtcxgﬁoﬂcﬂ %a%c%%ﬁ%? ed%?{h m??adﬁ@ﬁcfn%dﬁm

with no cata ere |on ﬁﬁ%

catal yst, §* ﬂ'iej"y BF’@I"B c@“t“B“g & e x3b$r8'dl?f F%?Pt °ﬁ° ﬁ’é rﬁ’? g"gence

of a cat al gas¢ where metrtmtmm ewgaoied toutdsingtequiralenty of hera afdbe alboxytgromp.  As

usabl e catalust 1 & éfemmwgana o tﬂé%ﬁéaxfﬂm%ombamgd BSmpduaY (&1 €

conmpounds show ng aci asi c ) aci a Iysts
e U o FeR e PripreleRt o By BITe Y aRs o ADY Lﬁé@ 4" and
nitric acid and or[@@¥l]c aci ds such as formc acrd acetic acid and
oxalic acid. Mdreover, as basic catalysts, inorganic bases incl udi ng
al kali metal hydroxi des such as sodi um hydroxi de, potassi um

hydr oxi de, Irthrun1h¥groxrde andJFesrunthydrqqrde al kali et al
carbonate 35 salts su as s Gar bonat e 8t assi um car bonat e,
sodi um hydrogen carb nate angl pot assi um Rydro en carbonate @ﬂf t he
di et hyl enctri am ne, butyla

i ke; organic es—Sich
1 ne, drneth | am oethamﬁ
tri et hanol am ne and hﬂamet | a ni umMmydr oxi.de can be used. O
these, particularly ew of ed3dg renov he catal yst fromthe
product, inorganic bases
[0031]
25  wherein Ry, R3 and m have the same meanings as described above and R represents
the above X or Rs.
[0032]
In the production step (i), when the alkoxy group 1s reacted in a ratio of
less than 1.0 equivalent relative to 1 equivalent of the silanol group, the alkoxy group

30  is not present at the time when the production step (1) is finished, so that the
production step (ii) cannot be started. Moreover, when the reaction is carried out
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are preferable and particularly, sodium hydroxi de and potassi um
hydroxi de are 5 preferable. The anount of the catalyst to be added is
usually fromO0.001 to 7.5% by weight, preferably from0.01 to 5% by
wei ght based on the total weight of the al koxysilane (a) (and the

al koxysilane (c)) in the reaction system As a nethod for adding the
catalyst, it is directly added or the catalyst is used in a state
that it is dissolved in a soluble solvent or the like. O these, it

10pr ef er.abl e .t,0.ad lyst i te th i ousl
i ssorved PO A e Efta B @e NRbx Bt Tl hEmbk A atatpPluipd 0vs!Y
but anol . Oalkenysianscleh@né the atkowysilda (o)) are adeasncted vebube silnekgréw iosi ng
water or thg shic)éﬁe@iﬁ rs%miﬂa prdduet H@.Oﬁlg'ei@écl:dxhﬁly‘h@tm&&ﬁiz@%%ﬂﬁat| on

of the al ko
uni | at er al _f;_%( %mﬁ% °Pg8%ud%?tgl}<e e “’Féfn tg%%ro‘i?cuﬁ)ﬂé%p ?‘fﬁéﬂ%ﬁh&% and the
si | i con® oilhergfeye, ifds nwsssrmtveea&tahved&watﬁrﬁ@maﬁwq)@cloﬁmwwemswr Mo 35]
The productdiaive® 1 bd{\ﬁvd;ér@@kﬁl& ¥iR@oB£rb 6 2 Teos @ etishilt BY repantibethe

performed wthou or in_ a.solye Mor eover, a sol vent
can be addSq“Hk %‘ tqgé%erqgld%]lc?tsgrmmfmsmc @tlcsol vent to be used is

not particularly | Q%ﬁ]ed as long 20as it is a solvent capable of
di ssol ving the al kmﬁyﬁﬁﬁxﬁmg tﬁébr;odh&!%n@teb%ytﬁé h;amyﬁ@aond&d%@ncﬁi i cone

oi | | e t he
ool vent® i it B BhL AT SER e Pt SRROU Mtk BYATRGEn S

di net hyl acénr@dwtu@ gerinket Fanlamoreyingdhe preductine step Gahrea@cmflhsﬂ (ﬂ& hy!
ket one, rregﬂa,wnﬂcmbluké/i,]a&etone and cycl opent anone; esters such as

et hyl acet celat g ..ol h

but anoat o: i eatiareich FRb Aol Hla ARGy Bchof Btn: BRBERMNE (BRan e |
hydr ocar bowkoeysdine49) F’f@i@aﬁ&lﬂd%wéﬁ@xane toI uene and xyl ene; and t he
l'ike. 19 t{1p AdcRs@RktidnT¥RAbA eaweéxfmahmcb@ prospyFilitalaiysiRashiodified

regul ati on noI or
et hanol |s'3 ﬁ%’ggn&f@%erg’g?iﬂhgﬁo &%E?{eﬁﬁgﬁ{)ﬁ%?fk@#ﬁl ﬁ%&r@o aent% to be
used is no@lkfp*’a’ﬁlﬂqném)brly linited as long as the amount is in the
range 30 Wiky&itndehaitioe aattionnetraes ta afkoxy gempsist the Hikosellarnhodified

barts of - simoydt SRR idhe Biob B eR ) b, ?gﬁﬁ‘y%oxys. Prfuld)
(and t3fe a?l%@%lﬁﬂymcg@)(ﬂ@s@ﬁﬂ&@%ﬂwer( ) femed B and the silicone
oil (b). The reaCtI!anib]bredmwbﬁttH]ﬁ@1)Vtaéhl€tﬁ/ed@p&<ﬂdlolg1r®nahhﬁlpmmr of

e B By b bl

140C and parlFl

time is usvizhibgl lf%m 11091’6—‘ wemﬁ&d@'sve drast e siicone qilare souangoudlpifce i n

each produgideon steps. [0036] After conpletion of the

reactiz%n, t he cat g:bdﬁgdl s renmoved by quenchi ng and/ or washi ng vvlth
ne

wat er "according t In the case of performng washin
water, it is pref ehtiongh ths padyctionQfitirdilpcksapasilonpne GPF’BH\“WS@ Fan be
dependl Ng perfotdiel Wittkhdchtdfst tshree d@l rvaibn poeckds xlariphds with np cathlestaib| e

sol vent s g mmﬁhygepemf,g G e HE AR Do alf R0 ¥ vgab'im

i sobut yl one an anone est'ers such
butyl ac etﬁtsboﬂeémﬁw lrea@toatt@eanés ué@&@&}xst%myﬁm@dsm%%#%ns

such &9 haysne, theyat obpangs shoeingebritgoebasitig.n eExanipkstofacittickeatalybt® 037]
1011 the 1iga6dd Bipall BB b oL IR i sl 638 BLY SR 8
P orgamc acids such as formic acid, acetic acid and oxalic acid. Moreover, as basic
catalysts, inorganic bases including alkali metal hydroxides such as sodinm hydroxide,
potassium hydroxide, lithium hydroxide and cesium hydroxide, alkali metal carbonate
35  salts such as sodium carbonate, potassium carbonate, sodium hydrogen carbonate and
potassium hydrogen carbonate, and the like; organic bases such as ammonia,
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washing with water alone, since the reaction is carried out under
either condition of an acidic condition and a basic condition, it is
preferable to performwashing with water after quenching of the
reaction by a neutralization reaction or renove an adsorbent by
filtration after adsorption of the catal yst using the adsorbent.
15For the neutralization reaction, any conpound showi ng acidity or
basicity can be used. Exanpl es of the conmpound showi ng acidity

i ncl ude i n?&%ﬁh&n@%&ﬁy@ §e Q &@k?rdu%crﬁ@hgmétﬂlu[ IIII’I c acid and

nitric aci organt ¢ aci orm c¢ I'c acid and
oxal i ¢ aci @letWOW@#‘@meﬂﬁmhbﬂf@ﬁéﬁ%e%ﬁ ciAfyhese,nor gani ¢
batses i ncl pakitioglany katiéw 6Béaay rdﬂmalwf!tliiﬁﬁta%lsﬁﬂomﬂle%ﬁddﬁmﬂby%&n@@aﬁf | 20
pot assi um , A i.um roxide, al kali
nmet al car bgﬁﬂ{rée%%gﬁtaga é%ﬁclhﬂ%y’] gé(:)!ﬁl ui‘1 Qgg’?lg% Ccfpsotassm é’g ar bonat e,

sodi um hydPisierblear Bswaoanta dheratadist toinandadis Ihﬁtﬁﬁ&rﬂﬂl do 73kosphat e
salts suchwa @@ﬁf@hﬂymnﬂmm 5308l weghi H&yw&gﬁ@tom«a&mmaéﬁhe di sodi um

hydr ogen ph i t, horic acid and
sodiumtri p prﬁ%&éﬁ}a@éﬁlg#%ﬁ@&f%g lgg"re anﬁ?{%p gtéees such as 25
anmoni a, triethyl afd ﬁ@eﬂw@é@Wﬂ@ﬁéhﬂrqaéﬁlﬁshef is girgntly yridadion he catalyst is
di net hyl anugeaes ha@elthat ifib @i&m&@hxﬁm&@l@.ﬁﬁivén@bﬂﬂﬁﬁk&y|C§Tm638|1tli§1

hydr Oxjh p]sl%%u G 1539 thccgata eh %e@eat?iaf 19% Al chsnyhs\ééil%cm i?lfan%ﬂ:% ol'sti vaI

fromt I nor tganlc aclds are prerera
and phosphatsetbanol.ethan pmeaqoi kréwwh \Whii 1Bis 0g¢asigg; th@?«iﬁétmn as@nar ound .
neutral i sag@eys selutioh usihfwatepsraheliidney resd QA3BLsibility that the Exanpl es

of the adsghetbubl W HEBASLASIS Lt tﬁyazk@sgsn%% @g&&% M%Jdl%%nc% N,

|norgan|c/organ|c syn esins a

like. As sheéil %EF‘EH@%B‘?@[F@@CY foraed Breredipmrad ph ER?P%O b3 dgBat §obfsed.
Exanpl 85 ofach b@ensiid beasreituediay i ncl ude Activated C ay SA35, SA1, T,
R35 15, E, N kkanl(_thgfgﬁ 36, 0-153, 0-168 as products manufactured by
Toshin Chenical s Ltd.; and GALLEON EARTH, M ZUKAACE as products
manuf act ured by I\W%&%U?Iheﬁ}é?wpﬂi typp siaxent compoped (D)£ARmbE he | ke.
Exanpl es oferfohtedwithaie agagobent érme b ssieertl - More¥versol vénil@Sbe addgdr oduct s

f act
SAL000, K, mB*z%ﬁ*fb‘?\‘zﬁ“%&?ﬁﬂ%% ) P il parfoutely fifinedBtong
manuf & ur@dt 59 selyen canaklesi disseluing dy alkoxyslane fa?:?rdh‘i %IE‘”WP‘E"@ (ExBpl es
of 5 the zdlidont eil (¥)canddie M:@Sﬂdﬂ&@cﬂd&d&ﬁnﬁéund«é\) BampRXofihe pr oduct s

manuf act ur gg by., Unkon, é{% gﬁwﬁmgg c gbﬁ%&@ é?ﬁyléc'%&amide

synt hetic a sor entgv owar 600,

700, 1000, EEIP%ES mlmls YHKPto8 oRethi E’!a etP try
Co., Ltd.:cyAlupentinest; ekH\ARd askHRItME \BET] 2@ IMETthyAdtate Andiisepropgle

| RAA00JCI, ultzl?{a‘é‘tgssﬁ&oggls sh&ﬁ%%h@mlaém&m% o) %@ﬁ&luﬁﬁﬂo&%ow Rohm
and Haas g@_‘%

manuf act ur¥gh W"Y}ﬁ‘iﬁf aflﬂgﬁ B‘FS“&Hdl tion of
t he adsor Hevdntibm fam'( fhacvimnmsof 1hdtion r@nﬁmbnehetmtoa isacdcadwl stirring,

heat

ndsor bant Heiificlan efafRE et idTRclubd cRABIE, ARG ?*s%“w‘% th
wat er, whePBIEyt te fie usediisngf pprtigpiarly H@ltz%ﬁ%la%wéﬁﬁm@aﬁ 15j8 thedpgted.

[ 0039]3 0  wherein theAbdcdon aaoqhle proasedsf the bedvane Batsudly wed igue ambumef 0t he

product cap RQ@ngggf‘Mf ¢ bgg(seﬁ gﬂ{@@i,gr&%gh%e%ﬁ[t&r%é%ﬁt%@ ﬂ%’?:gr’;l_gqt‘&ddg 'ofﬁﬂa,l on

net hods suc

puri fi cat iaPxetoRsEs éhl%ﬁi@%i%&ﬁ%ﬁmwe@sm )@%é %lécmnﬁ 8{ i on
under redyegd Iphemuas:etem@mmrd Yaries Oapending omitk amouand tiehvataliskimt isThe

purificati I ¥ r eof
P b s [RS8 1o Rupe 33{&@1%19 R4 1NA0YC, Ahd hMcREy TRl
35 from 50 to 150°C.  The reaction time is usually from 1 to 40 howrs, preferably from 5

to 30 hours in each production steps.
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[0040) In the case where the reaction is carried out using a solvent
mscible with 25water as a reaction solvent, it is preferable to
performwashing with water using a sol vent separable fromwater after
renoving the reaction solvent mscible with water fromthe system by
distillation or concentration under reduced pressure after quenching.
[ 0041] 30After washing with water, the bl ock-type sil oxane conpound
(D) can be obtained by renoving the solvent through concentration
under reduced presiéq' or the like. [0042] The appear ance
of the bl ock-type 01<ane conmpound (D) thus obtained is 35usually a
col orl ess and tr anép&r eanepletionoif therentiony te qaradyst iy removed &y avecbidger |

t hef nol ﬁf Ubhad/otveisting vhﬂﬁﬁzﬁ@'facdac&diﬂg ef eeabl ﬂia’@m &QQrﬁ)ﬂnﬁQm@Qﬁng mor e
preferably artlc re

1500 1o uebed TR Rl Ao bRl o B A RSP aE B e

Vhen thg \A/&mgwfﬂmeirva@els%l Exammies o@rgﬁqxabmommmml@g@etomsép@a is a
concer nt t had mb@altethy? kb@h& &Eé&yqj REh8ASRPne WP clo&aeﬂt&ndﬁ@r&tc}d‘b@fh %0 _(IJ_gO
viscosity iLacre S vers cte e
mol ecul ar E\i& laca?%tgl%ﬁ age%t(u?h?tmlkfl% %‘ %(Cﬁ’ C’Pfﬁmﬂ h%{y 5T he

al koxysi | afﬂﬁah@e{al}e exsiehexans. @N@@S@I@mﬂﬂﬂe apdyhe likg. t he sili cone oil (b),

the nol ecul ar wei gfgo3yff the silicone oil (b), the anmpunt of water

added g@ the reactinqﬂe rrzt?gt‘(:onr ﬁai%hé,ho e LérﬁEF\’ral Mecgﬁfy& 0 V\gsaéﬁ fozmed by

terrper ure. average
wei ght - avewratingivitievatenslonge igen thq Tomgtionds @@W%ﬂn% Fyla,ftrw@h@mﬁé" #8ured
under the jddit Mdﬂ@n@adlbbm@aﬁmuﬁmngm raBle t0/pdrfopmSvaniag with ovaser f or

UPC Manuf t

U et o R B 0 B S A S U UG
40C 15Us edfikgtiomesier adﬂqmt@p@fﬂﬂaw%#mu&maﬁbe Pseréetor : Rl (ref ract ive

i ndex ket ector) ( OR#3lhe neutralization reh&foﬁ%ﬁ@kom}:&ﬁmd&ﬁ@@éﬁlgQeidity&l aBikity

(measured By, t&?e Qrﬁ @?éﬁpé Dhﬁ'cll sh-g%ag cﬁ%?h@l c% Eeﬁu?éc%k type
sHoxaneconE hd . gd £ J %dn% b
as hy roc orie acid, su urxc acl and nitric acid and organic acids such as
formic acid, acetic acid and oxalic acid. As examples of the compound showing
basicity, inorganic bases including alkali metal hydroxides such as sodiumn hydroxide,
20  potassium hydroxide, lithium hydroxide and cesium hydroxide, alkali metal carbonate
salts such as sodium carbonate, potassium carbonate, sodium hydrogen carbonate and
‘potassium hydrogen carbonate, phosphate salts such as phosphoric acid, sodium
dihydrogen phosphate, disodium hydrogen phosphate, trisodium phosphate,
polyphosphoric acid and sodium tripolyphosphate, and the like; organic bases such as
25  ammonia, triethylamine, diethylenetriamine, n-butylamine, dimethylaminoethanol,
triethenolamine and tetramethylammonium hydroxide ¢an be used, Of these,
particularly in view of easy removal from the product, inorganic bases or inorganic
acids are preferable and phosphate salts and the like with which pH adjustment to
around neutral is easy are further preferable.

30 [0038]
Examples of the adsorbent include activated clay, active carbon, zeolite,

inorganic/organic synthetic absorbents, ion-exchange resins and the like.  As specific
examples, the following products are mentioned.
Examples of the activated clay include Activated Clay SA3S, SAIL, T, R~
35 15, E, Nikkanite G-36, G-153, G-168 as products manufactured by Toshin Chemicals
Co., Ltd.; and GALLEON EARTH, MIZUKAACE as products manufactured by
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20 nore preferably from400 to 1,000 g/eq., and particularly from 450
to 900 g/eq. Wien the epoxy equivalent is |less than 300 g/eq, the
cured product thereof is hard and the elastic nodulus tends to be too
hi gh. When the epoxy equivalent is nore than 1,600 g/eq, the
mechani cal properties of the cured product tend to becone worse which
is not preferable. 25(0044] The viscosity (E-type

vi sconeter, neasured at 25C) of the bl ock-type sil oxane conpound (I D)

15, 600 ﬁ{o""m‘ﬁa %ﬁgﬂpcﬁe e inalage St iant .°

When the vineisitlyH, ¥ 1Sk 10Ra m@uﬁﬂsawgu agtieed\py Sdigemelp Hige-Teshng ow
and there iCe. a.,ta:,osm,qem DRAEA 1006, I30G 601048, CWOIIER (W 300K, (G 30 Afer

Vi scon vy POk BapnElhig b ¥k QaRR oY, Wﬁ?‘ﬂ%ﬁ@ BT
t he conposteizgplite inclngadelerader Sisyes 340 MopRaliX aggyo I{WQ]ufaOWred by
The ratio ohidnShosk K. Kpihd&h@ﬂkabo Edﬁﬁlplt-.@oﬂt]iﬁ’ sathaiy giorbahe iikludehi ch i s

35 derived %&ggpdtlﬁﬁ §®Z%’d ?6@%@0 7@0 1%0 t&o@ﬁ Esf %r%ﬁ’%tﬂq%xﬁ?f&ﬂﬁec}lg 50%

conmpound (
by nol , oW Qh@mabh Indysry Gog L Arsb%msﬂ T émR‘fialrﬁWf&hﬁbW

pref er abl y A1 4Bl AR 2Q0010Y, IK&HOBBMHDMM@IEIS(M@W& rensfattued rby at om

bonded, t o h

o Seokb? ROAE P LUASHT DolR GIHER 69 %R/?ﬁbr’ﬁe\%&pr BBrodus (o
becone toon@mfﬁc@t@ BYQQM%T&‘?%IE’PF’EWew glikf a |inear silicone
segnent and thus t A&eeaddiiod of RGESobentBta redveioh sauti@tand teainEhts Bach

surface ta&&%@fg@ﬂﬂnﬁ}aﬁd @%ﬂc& dre b prog %dsg’l%rtﬁé)éfa‘?ﬁligst"mf%sé}%‘ént Gatio

is nmore than cur

characteri §lt1iat9dfaé‘é¥‘mhé" e residue & W@B@b‘t‘:ﬁﬂb%’a‘ﬁ’é whershi the %]Yé”rfmfiéh"n ot

pr ef erapl eadsbidetthras be pu@ed.i on, the ratio can be determ ned by an
equi valent ratio 0{ %@e al koxysi larie (a) (and the al koxysilane (c))

to the silicone oi . 10The ratio . of the sjlicon atons presg can
be determined by 14fsRMPREER ofiiRreaglion s sPechpg Py Broduchsan bhvriicke of
t he bl ock- by@avaiticnsaagaraivmaod poif{dlion fO@d4E such as washing Withavaterendf t he

pol ycar box)hi.Go rf“c' s bfthk E%&dﬁda{mﬁ"g\ﬁﬂ)@as haasd cothﬂﬂn HrofBb Sy DOXY|

groups and has an atic

rocar skel et'on.
15As t3f p‘&n(]'WB‘EB(W eErengeg S(‘EPﬁ’F‘ti‘q%n tFaB anfigﬁ%@?af ﬁ'fL'I‘E:t i onal
car boxyl i Cplaﬁicdmnannhﬁfsenaymcqzerfanmtdamgwawn dr mbteaheredf tmy Hehe

reaction o erfbrﬂé&'ﬂ%@bﬁﬁ%n to hexafunetional polyhydric al cohol
having 5 nore car bon atoms with an acid anhydride is nore

preferable. Furt hel® ? a pol yearboxylic acid in which the acid
anhydride is a satIurtIaH@de ahérp ltetreactioy sl cerried ontdusinghaysdihviediemissible with

pref erapl e,..04ltBongh F&Ib\fit di & E‘Iﬂz?ér"é}ﬂ@ﬁal ;icﬁgnﬁ' SaafihGich QaRt uhel ¥ hydr Ic

al cohol is not artlc as 1t

v ng. an ERGBHSRTEDIR SHARIF LoV OR HELOR Aol istikly THE VAb! s
such as etfigth dmeygbmcbgld;stxﬂatmmmemeg&@tmn updel r@lucet wpamediftet |

1, 2- but an ‘ﬂ" , 4-but anedi ol , 1, 5-pentanediol, 1,6- hexanedi ol ,

cycl ohexanédi net \anol.. 2, 4- di et hyl pent anedi ol ,

2-ethyl -2-butyl-1, (80 ﬂaopanedi ol , 25neopentyl glycol,

tri cydoodecanedi ne&ﬂmmhiagmdfithwatnn,nhebiedd—typesith'mmd sngwohd @y cgh yeeri n,

obtained by removing the solvent through concentration under reduced pressure or the
like.
[0042]
The appearance of the block-type siloxane compound (D) thus obtained is
35  usually a colorless and transparent liguid having fluidity at 23°C. Moreover, the
molecular weight thereof is preferably from 800 to 20,000, more preferably from 1,000
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trirnethyl ol ethane, trinethyl ol propane, trinethyl ol butane and

2- hydroxynet hyl-1, 4- butanediol; tetraols such as pentaerythritol and
di tri nmet hyl ol propane; hexaols such as dipentaerythritok and the I|ike.
[0047] 30Particularly preferable alcohols are alcohols having 5 or
nore carbon atonms and particularly, 1,6-hexanediol,

1, 4- cycl ohexanedi net hanol, 1, 3- cycl ohexancdi net hanol

1, 2- cycl ohexanedi net hanol , 2, 4-di et hyl pent anedi ol ,

2-et hyl 2- byt ?'Olﬁéfbﬁ%kaﬁ&a?tﬁ’@ﬁ?%da%femglg%‘ﬁm ¥ho W@g lag we¥ght~a\6eraege

trlcyclodecané rnenedi o t hese,
al cohol s havlesplanweighiTeeasared 4GP Cst M@P@%W%%ﬁvﬁa%@@ﬂeﬁu]%‘t‘?’%@t‘ﬁ e,
such as 2- gdsbihan 260)tHeyd ish,cOngerothariedi rebistame dpeadsyd.  Viyendt is nibrelthan

di et hyl penbaped I\/i)sk?shti’mﬁr%gsj d&ﬁ%ﬁ%@kﬁﬁﬁﬂrﬁ%mely aﬂ”ected o Fhe molecular

tricycl odecadned nor bonene
[0048] 5  weight canke copeoligd @y Hherfpvaleet rataefibs %@WW& r@;&mcwa? ic
anhydri de, alketyailimede)) co e bifidenects] (b)) ek oladuiy dreighe of the xitibyrtrodlgh), Hel i c

anhydri de, antex @ iﬁﬁﬂé &a&tog, @@ déaw&{ntﬂﬁa raP&'ﬁn@?&tcﬁ&{ ReALAXY! i C

anhydri de, cyc
anhydri deonet hyl bi Sy VeEst-avermpnmolesplat weightas %}gwyfaﬂemamwlawaéht

cycl ohexan@Mwirderis ofablystyydnt eredsudedamdycthe félowing cohditibnsksingrGPC.
pr ef erf\é)l evﬂga‘uégw nsrf'@rt(@'(lj hexahydr opht hal i ¢ anhydri de and

cycl ohexane ricarboxylic-3,4- anhydride are preferable. 10The
conditions for theMamdretisr Shimadey GRIPRFEoRot particul arly desi gnat ed.
As one specific reasiuinghgeedeblihe SHODPXEGPO AFak LFSAd3 aguhhs aci d

anhydride with the 89:' X@yfjbhﬁmﬁhcom' at 40 to 150C under conditions
of no catal yst an no “sol ven 'eating them and, after conpletion of
the reaction, takiGejreadennreatpreotiCt without further treatnment is

ment i orged. HovveverUsetIhelvemanrl(mﬁshyﬂrcéumnjt limted to the 3. 5reaction

Fepresented by t ]heﬁ‘?‘ %“e TRESHARIMA 15 A6 005 0) 20 OO
Moreover, the epoxy equivalent (measured by the method described in JIS
K-7236) of the block-type siloxane compound (D) is preferably from 300 to 1,600 g/eq,
20  more preferably from 400 to 1,000 g/eq., and particularly from 450 to 900 g/eq.
When the epoxy equivalent is less than 300 g/eq, the cured product thereof is hard and
the elastic modulus tends to be too high. When the epoxy equivalent is more than
1,600 g/eq, the mechanical properties of the cured produet tend to become worse
which is not preferable,
25 [0044]
The viscosity (E-type viscometer, measured at 25°C) of the block-type
siloxane compound (D) is preferably from 50 to 20,000 mPa.s, more preferably from
500 to 10,000 mPa.s, and particularly preferably from 800 to 5,000 mPa.s. When the
viscosity is less than 50 mPa.s, the viscosity is too low and there is a concern that the
30  composition is not suitable for uses as an optical semiconductor encapsulating material,
When the viscosity is mote than 20,000 mPa.s, the viscosity is too high and the
composition is sometimes poor in workability,
[0045]
The ratio of the silicon atom bonded to three oxygen atoms, which is
35 derived from the silsesquioxane in the block-type siloxane compound (D), to the
whole silicon atoms is preferably from 5 to 50% by mol, more preferably from 3 to
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wherein Qwhich is plurally present is at |east one of a hydrogen
atom a nethyl group and a carboxyl group; P is a linear, branched,
or cyclic aliphatic group having 2 to 20 carbon atons, which is
derived fromthe aforenmentioned pol yhydric alcohol; nis the 25
nunber of val ency of the polyhydric alcohol is particularly
preferable. [0051] The epoxy resin conposition of the
present invention preferably contains an acid anhydride (C). Exarrpl es

f th
25 phthal | SRR B8 feflouhf5tendEfty ol R 465 g ol SRR o
30 mal ei ¢ nglom %@@Ftéwawwmaﬁarawwawmlaﬁ gved from the

met hyl t et r ailgesquipianéds Jess tanh3Pd bl del, their-édybrodudt néuthbetdmketoo Beftlist

anhydri de, E&M&Ysﬁf: alal Ay e{ﬁneI%PQMéUnhQ%Fmeg%'a%i&%&@}%%ré%ﬂ@érma{ frie

~anhydri de, t anet et racar
bi cycl op2, Suref REYJHEtdas @r@@@tﬂelap%ﬁw is @ﬂ%lﬁﬁsfaﬁch% Moreover, when the ratio
met hyl bi Cyﬁﬁ 012 FhnB0kEpt Aok the cdred GradiacdbRxdthds Godlny 6 4 Seraatigistic

cycl ohexan h Par I

et hyl ot S oLt HFRRRAAK debn N bho diheablen) b B Bbdakion e
anhydri de, r £ah %l%ermlmhy@nﬁﬁwy@mtd@w %W?W%&Wéﬂf)ém%l ic
gphydlrl dg glhg;]t)ﬁnﬁtee(b))a@ﬁxébmx@ﬂdcﬁl @dnhydri de,

i cyc ept r 29
A o8 22 5o ?ﬁ!cﬁra%ﬁf@k%ﬁ%?&é)%h gmmxa% ﬂeq§tegnm5d by B NMR, »5i
cycl ohexandMR, slepiental ﬁ@éxswwhedﬂfs 0&%%&&/@@%@@ sPepedlPy.
10Hexahydropht hal i ppoagjhydri de, net hyl hexahydrophthalic anhydri de and

cycl ohexane- 1, 3, 4- Féahﬁfé‘%?{z}gaéh&gadgqﬁ R0 0 HOLS AL PSRN e

bythefollowln?for re resents at

| east one ¥EPRYT Fgupsambas HyAipBafichydrosabon 2ierp By Mgk etaﬁd a
carboxyd group, aragsihemnblycatbaniliy apid€BE adkfigction¥] td hegnctional

met hyl hex%ﬁx&ﬁ@&é}@is Cpg rfgﬁ@édﬁﬂd%%oﬁﬁi g}é{é)tmréfd bg the n=:a<.vt‘#oxelr(:vg1 Ble

cyclohexane 1 trl iic
20[ 0053]  difunciiopa] Wéwé%@@ct\faﬁ@rpe Rydrigeal 248y oﬁrlneﬂge eehon gomgwith ¢ he

rati ﬁ t Pelr andcid mhbdridede thoteoprefombjeo| Fomhichaxy) 4 polmuhﬂaxgvlﬂj adiinprldéter abl y
Ir 2p£ ege n? sdhggél?? %ﬁ%?&s a%&ﬂ@c@iﬁatmggfl%c cﬁan%ﬁ?r?dg‘@gg egzlr é bl ended
and ough the difunctional to hexa nctlonal polyhydric alc 1011 not
particularly limited as long as it is a compound having an alcoholic hydroxyl group,
examples thereof include diols such as ethylene glycol, propylene glycol, 1,3-
propanediol, 1,2-butanediol, 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol,
cyclohexanedimethanol, 2,4-diethylpentanediol, 2-ethyl-2-butyl-1,3-propanediol,

25 neopentyl glycol, tricyclodecanedimethanol and norbornenediol; triols such as glycerin,
trimethylolethane, trimethylolpropane, trimethylolbutane and 2-hydroxymethyl-1,4-
butanediol; tetraols such as pentaerythritol and ditrimethylolpropane; hexaols such as
dipentaerythritol; and the like.

[0047]

30 Particularly preferable alcohols are alcohols having 5 or more carbon
atoms and particularly, 1,6-hexanediol, 1,4-cyclohexanedimethanol, 1,3-
cyclohexanedimethanol, 1,2-cyclohexanedimethanol, 2,4-dietlylpentanediol, 2-cthyl-
2-butyl-1,3-propanediol, neopentyl glycol, tricyclodecanedimethanol and
norbornenediol are preferable, Qf these, alcohols having a branched chain structure

35  oracyelic structure, such as 2-cthyl-2-butyl-1,3-propanediol, neopentyl glyeol, 2,4-
diethylpentanediol, 1,4-cyclohexanedimethanol, tricyclodecanedimethanol and
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25 W2 represents part(s) by weight of the acid anhydride bl ended. The
range of WL/ (W+W2) is nore preferably fromO0.05 to 0.60, further
preferably fromO0.10 to 0.55, and particularly preferably fromO0. 15
to 0.4. When the ratio is less than 0.05, there is a strong tendency
t hat vaporization of the acid anhydride increases at curing, so that
the case is not preferable. Wen the ratio exceeds 0.70, the

Vi scosity becones 30 high and handling becones difficult, [0054]
The epoxy bﬂxcﬁéﬁ rﬁbr‘egréﬂmﬂl@e present invention contains the
organoponS| oxaneggg? n epoxy resin and the pol yearboxylie acid
(B) as a curing ag bs essenti al conmponents and further the acid
anhydride (C) as aAsdgtacRinahydridepmphipienihydroptittiatic miydridd, hestioirhudic

SR 151 oy gl i B SO D BB
pr ef er abl earygHde, I*?Etaﬂeé?tfaéﬂr@f’x)tlﬁé‘n}é\)ﬁ’élﬁ Yiyslond: ot Ihepfangys, @'@&ﬁ{bc’ﬂ‘n‘\‘ﬁ‘e ntion
i n the whohthyéhdy meliylbieglolR,p 3]1@9%1&2,3%3%);1@’atﬁ?dr&lcﬁﬂdldh‘éxanﬁ-

f’ﬁrt Lg”\',\ﬁg:lg 49&1%85;3}]{!:% H}%%@e@%&)@‘lﬁce a?é%r@fe&fbl Wg)%g e“t I nventi on
Exanpl es ome@gﬁm%%qon@ha @p?@kydrrdém%qu heransd hbbispdeeliobe epoxy
resins, bi sjhyeidd aré\plefdpsble€poxy resins, biphenyl -type epoxy resins,

tri phepy! et hane- t coﬁﬁﬁefwrpﬁgamo?f@aw a0 2 KNP ERka oS ns

and thé |ike. Speci res] ch as
bi sphenol AS OB PEHER eaact@n CPH?‘I&&’P Frasthed ﬂ’frf%?éﬁ%s agjf %Wéﬁé? with ghep
di phenol , doldiydfic plelindlat 4002501} mhlenednditions of no catalyst and no solvent;

3 31,9 51-§ &kt AHBa! I ?ﬁ%’céﬂlpf%{igw&%fact%n %{%th{: AEeAWiene,
AR A S @Fﬁ%nféec%@rtvegﬁaéﬁ%‘%%@tafthephenms

-

Il

[LS )

ene

1,1,2,2-t efurtg?rére@mnwdwmﬂﬁ'
(phendui atekotion c3fHudrst i t ut ed phenol s, naphthol, al kyl-substituted
napht haol s, dlhydrwpéﬁenzene dihydroxynaphthalene etc.) with
f or mal dehyde, acetal déhyde al dehyde, phydr,oxybenzal deh -
o- hydroxybenzaldeh%%@epﬁwﬁyﬁ? i?é@g R&PBRRING ﬁmﬁﬁﬁﬁéhwg%éﬂﬁﬁﬂﬁhone,
di eycl openfoadule(®; furfural, 4,4'-bis(chloromethyl)-1,1.- biphenyl,
4, 4" - bi s(met hoxy ) 1,1'-bipheny|, 1, 4- bi s(chl oronet hyl ) benzene,
1,4- 2 5 bis(nmetho thyl)benzene or the like and nodified conpounds
thereé% halogenated bi sphenol s such as tetrabronobi sphenol A,
egC|dyI et herifyed conpounds, derived from al cohols, alicyclic epoxy
resins, glycidylarni bas@d gpoxy resins, and glycidyl ester-based
epoxy resins arfe i . wever, the epoxy resins are not limted
thereto. They e used singly or two or nore thereof may be used
in 30 conbln?; . (s) Particularly, it is mainly
pur posed tha He epo resin conposition of the present invention is
used in optical %5 e clase where the conposition is used in
optical uses, s¢ thereof with alicyclic epoxy resins is
preferable. In t he case o tthe alicyclic epoxy resins, conpounds
havi ng an epoxycycl ohexnae

wherein Q which is plurally present is at least one of a hydrogen atom, a methyl group

and a carboxyl group; P is a linear, branched, or cyclic aliphatic group having 2 to 20
carbon atoms, which is derived from the aforementioned polyhydric alcohol; n is the
25 number of valency of the polyhydric alcoho! is particularly preferable.

[0051]

The epoxy resin composition of the present mvention preferably contains
an acid anhydride (C). Examples of the acid anhydride (C) specifically include acid
anhydrides such as phthalic anhydride, trimellitic anhydride, pyromellitic anhydride,

30 maleic anhydride, tetrahydrophthalic anhydride, methyltetrahydrophthalic anhydride,

18



structure in the skeleton are preferable, and epoxy resins obtained
by oxi dation reaction of conpounds having a cycl ohexene structure are
particul arly preferable. Exanpl es of the epoxy resins

i ncl ude those obtai ned by oxidation of conpounds that can be produced
by the esterification reaction of 5cycl ohexenecarboxylic acid with

al cohol s or the esterification reaction of cyclohexenenethanol wth
carboxylic acids (procedures described in Tetrahedron vol. 36 p.2409

gl'll gﬁg%en-{gt @@Eq%d%%n@?&r@%ﬂagﬁ (d%'ggﬁ% mPBtﬁ“Qéc 3&3}}@‘* dgg; |h ged in
JP- A- 2003- mdwﬁmalwﬁrmw@hc a_mm butenetdtracarpdelic amyydfida,t her t he

est er - exchapgeoearhéfihed,3-4abY; 11@.!1@91 @aﬁmmbﬁ&qzeaq&rp&ne-z 3-
(procedureaj@dzscr: be

Wt hough' ¢ RisAEPRMRaF &l aﬂ%fYCF R %}faﬁbowi‘a* S05HG ac ¢ ney

are conpounds havi Rertiawady, oty tBteahblﬁmphihé}l aghxd!qde rexthyipddisarthiydrideo f

i ncl ude di Qﬁcﬁc ﬁﬂl‘}ﬂn&s h@@aﬁ}’dr%ﬂgr};ﬁibﬁﬁl drid$)h 1REN Palic anhydride,
tbhcé.’ﬁ ?

I’ 6. hewancll BloeagEPaRtya LR

et hyl- 2- buw@ylble'ch@%%;é]iem -2 3ﬁ@@{b@m1w angy@ralg len oyclohewzane -1,3,4-
tricycl ode@}@%gxﬁﬁtm.aﬁ]{ydgagme@f@@g}ﬁaed| ol; triols such as gI ycerin,

trimethyl ol et hane, ;L1 R

14 et gy ol et hanes e bl L EPRIE IR U TB RF ey
di tri met hytxsiohexaparies, A-itirarhonglio-3 fanhyaride, yihith asxzenpsisentecdsy the following
20carboxylﬁ§m@@(Q§ i nclude oxalic acid, naleic acid, funaric acid,

pht hal i ¢ aci d, |squ%gallc aci d, adeIC aci d, cyclohexanedlcarboxyllc
acid and the Ilke acids are oot |imted thereto. [0058]

Furt hernore, acetal conpounds obtained by the acetalization reaction
of 25 cycl ohexeneal dehyde dgyivatives with al cohol conpounds are

descri bed. Al t hoygh specific exanples of the epoxy resins
i ncl ude El 214 b\ R6105 ERL- 4299 (all trade nanes, all
manuf act ured by™~Do gm cal), Cel] oxide 2021P, Epol ead Gr401,

(al Iotrade( pames, al | manuf act ured by Dai cel
¥d. ), dicyclopentadiene di epoxi de and t he
i ke 30 they are @d Thereto (Reference Literature: Sosetsu
Epoki si Jyushi Ki so-h-en pX6-85). They may be used singly
or two or nore thereof may ®e used in conbination. [0059] 35As the
curi ngtsagent cogEonent, in the case of the conbined use with the

ot her cur iwigradg8ntepristnts st Iparseibrmrsalabted frhata Hyldeogembtom, mfnetiiyegmop and

wei ght of } % gpég rboxyl iC aC| d conmpound (B) and the acid '
anhydri de ( agen s, 30% hy ht . or _nore and
it is par tfir?:i?ﬁr%?‘llif gg@%&olg) & mothy tl'eéi‘l}YgrO&(\i“?‘F]ﬁ i]%qe i ght of
t he pol ycaayblohgzdam:lﬁc}ﬁ-ﬂombmcbmmd} -Qibydddecare prefeaabilad anhydride (C) in
the whgl e curing 40% by wei ght or nore. 5Exarrp| es of the other

curing agent | nclg ne- based cp aci d hydr i bas
conpounds, anmi de 5?5’0“3% HRde, a‘"‘%ﬁlﬁ‘ﬁ”ﬁé@b‘d ug s leré?ﬁﬁgﬁyl ic
aci d- basedxseﬂ)mbwtd}y:aahwdyhmmd (Hyés prefpeablyf inchecfoloping sangk. usabl e curing
agent include am Rgg/aNdwReLYEE 9, 7@orrpounds (d| am nodi phenyl net hane,

diethyl ene\;rl'}elrc?n erep}egén?stpryt(sﬁ E? Efv%%ggt g? th ponca oxy ?oda!tc (P (%3 Ecnatlaj ! cc)[ne
25 W2 represents part(s) by weight of the acid anhydride blended. The range of
WI1/(W1-+W2) is more preferably from 0.05 to 0.60, further preferably from 0.10 to
0.55, and particularly preferably from 0,15 to 0.4. ‘When the ratio is less than 0.05,
there is a strong tendency that vaporization of the acid anhydride increases at curing,
so that the case is not preferable, 'When the ratio exceeds 0.70, the viscosity becomes

El - | PE3150, EFIH
Chemi cal | ndustr

30  high and handling becomes difficult.
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10 i sophoronedi am ne, di cyandi am de, pol yam de resins Synthesized
fromdinmer of linolenic acid and ethyl enedi arnine, and the |ike),
reaction products of acid anhydrides with silicone-based al cohol s
(reaction products of acid anhydrides such as phthalie anhydride,
trimellitic anhydride, pyronellitic anhydride, maleic anhydride,

t et rahydropht hal i ¢ anhydri de, nethyltetrahydrophthalic anhydri de,
nmet hyl nadi ¢ 15 anhydri de, nadi ¢ anhydri de, hexahydrophthalic
anhydride, methylh @ﬁgydrophthalic anhydri de, butanetetracarboxylic
anhydri de, bicycIoF -2y 1] hept ane- 2, 3-di car boxyl i ¢ anhydri de,

met hyl bi cycl o[ 2, 2, ThteprmesinsBpdsiton bitky bicssnbinvgdiondentaian the

cycl ohext mge anépo%»s&oﬁahb @@TQ%%béﬁr@sﬂa&ﬂﬁ&’ﬂél&%d?ﬁ@aéd LB)cd@a%umgs ed

| hol
o omoar i o deghe SsEitlial Qelmts axd Tiyier HERER M Bas [ CiAseh 8P 11 wor ene

bi sphenbl , coepuente dipshezmote, the odier ¢rioph easil, andth@ dthii Qisgegent may be
3,3',5,5'ehﬁgﬁ@&hyl4l 11- bi phenyl]-4, 4' -di ol, hydroqui none, resorcin,
napht hal enedi ol , &b 4- hydroxyphenyl)nethane

1,1,2,2- tetraIC|s( § r oxyphenyDet hane, pol ycondensates of phenol s

( phenol al kyl - subbt tht case shpteainndther cpapiresin is, used lnydombirtion, ivis ed

napht haol s prefe AN HMPMD BIRE AR e eﬂb:ﬂ%@i@éy ﬂl@Bstéh@ k:88RjonSh the)whi¥id ébogﬁ

f or mal dehyde, bezal dehyde

ohydroﬁQj’bﬁmwaé@&agé S B AL LAY PrOe R Y A cRrarEh e

di cycl openthagiasens invientidruinahe whiglelepolsyy sqsirhis G0%rbyrtweydh) otmgte. bi phenyl ,

4, 4" - bi s(nmet hoxy 9 I) 1 1 - bi phenyl

1, 4" - bi s(chl oroneth 1 4" - bIS QP p benzene .or the
li ke and nodified é’sat L TR ‘%’t HERSI $58uch

as tetrabr blﬁ;ﬂian@l[jhe«mo If:pmc,y resimsel @mhmbmﬁpawwwmemmnyﬂmghmdm

gt her Slta( | nigay fhlsﬁxs ﬁHehéIhﬂeleE;P Eéﬁt&y@&ﬁd&%n& QHEHiIeX e@pecﬁm@, diiider
erivative

Cheroro. | ThT iy paE skl ashy ﬁ o, sgenst S, Hodiifeadlohportal fifenol .

(0060) 35| wrnenedlelpﬁmy Apd-biphe r%&&blpﬂai:m B3 Sidtrtetpmedhi! , hﬁx%mﬂbn t he

bl e]pdl ngl “IiH'l-d?olOﬁ ctr IISHﬂE'rBQJréiﬂQﬁbhtﬁrﬁfﬂéﬁmmﬁs -Uohyidisecy g L)méﬂi&hent |h s

preferably ui v re e

D e L bR ézﬂwof"%épdﬁﬁ%%séf@%l‘-‘?xvh%ﬁileﬁ i is

| ess td{an Mbstiteiqdphenplsnrapbihol, glkybsubstithigh naphthagls dibydrextbgnzeas.at i ve to

1 equi val egihydéx é&;ﬁ'}ﬁutﬁd}&fé}'ﬂﬁﬁ QR fortrARIERy de SacltakiRRER| Perhldattydey-i ng i s

ffi
R e e st B BB Fon of e
present mhbdmxwwmphew @cmxaaqzme fradprabed, ArdisichlsgaehE-Ivit h t he

curing ag aﬁf;henﬁpem &h@nmsmbmﬁ)qfr-uﬁaaéﬂyg 1wblb@lloaﬁﬁ<ﬁm3&mmﬁ§ ligacl ude

ATl U | RS i S R%en TR L LD S8R EoonoR NG fAGRhEec
2- phenyl - disphenn}s sush é&@@ﬁ'@rommblmémw\,zlycxfyt)etbwgwghcpwpem@é Herived

1- benzy1- 2frsre elRyhdleTialeweal poxd reyRNEOE Byl dm e Batdd)ebbxy @eiEQard glieidyl
YA s h BRI AL e iU AN B dBEEFAL IR e
2, 4- di ami riberee2’ Theydoay be mﬁc@m@x@(m@twﬂﬁw awh@used in

2, 4- digm n@nbimdtioet hyl, 4- nethyllnldazole(l Det hyl-s-tri azi ne,

2, 4- dlan1n06(2 nghgﬁtllnldazole(l ))ethyl-s-triazine.isocyanurie

aci d adduct , t of 2- 15 nmethylim dazol e isocyanuric acid,
2- phenyl i m dazol e Rastiselealyiit isqnadnly gurpdenddiat e epoxy resin composition of the

phenyl- 3, SnelchitVanyiRhiayd inptasd k8, In the case where the composition is used in

2- phenyl - 4- roxy.

1- cyanoet f&g Ll ﬁEf"’é‘]"‘ﬁe%Fs&}g"ﬁ%"éﬁ‘ﬂ‘g&é "?‘ﬁ%??’%r 95 Beliiesdit s of
t he i Msdazbé ense of thi amylch@arrowxgsinsccoamousdsmtmgarscmmlqhéméu d,

i sophthalic acid, terephtbalic acid, trinellitic acid, pyronellltic
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25 conpounds such as tripheyl phosphine, tri(toluyOphosphine,

t et raphenyl phosphoni um brom de and tetraphenyl phosphoni um

t et raphenyl borate, phenols such as 2,4,6- trisam nonethyl phenol,

am ne adducts, nmetal conpounds such as tin octylate and the Iike, and
m crocapsul ated curing catal ysts obtai ned by m crocapsul ati on of

t hese curing catalysts, and the like. The curing catalyst to be used
is appropriately selected 30 depending on the properties required for
the resultin ra nt resi mposi tion arency, a
U T g r at SRR TR RSP BR BTG 2o oL (iR GOy ORRFE R cod | n
the range ofactirudlcbypQunds having 4 Sycfdexae biyuonet giepatingledy prefadde.par t s
by wei ght of the epgy wseo%"tﬁbeﬂon&%ﬂnsﬁémemﬁc@&ﬁﬁaﬁwﬁaw@%@os'tl on
of the present |n%$nt|og 9.8 F ﬁ%ﬁ e to i ude a
phosphor us SEBMIEHHPFEaR ﬁw&w 43 15 el @afm%@fi i mpar ting
conponeht . cykhahepinosppmylic acid mithiatvohag)s cothp eaterificatign dactiveatt i on t ype
one or addifdHRxd¢ASmARe witiREHokiit 18 b&auﬁﬁ ddsBfibed in Tetrahedron vol.

rimothyl 7 fﬁa?%ﬁda@é% fisabesgtn 1 %@Ehﬁ%ﬁeﬁ SOt S
trixylyl en;dacq:dncﬁ piatlexerpaidslyde dprptringes desanlsgihnf-A-2003- 170059 JP-A-
cresyl-2, 6gj z ﬁéhsalmé SRiahR tl% e]ioaféﬁm e pabig{dH xyl yl enyl

o PoRd ﬁ)ewf exbegrirali M#&s ¢ @gﬂﬁﬁﬁﬂ’a&%iﬁﬁ%é"@%e

d| hydro O- iked- 10- phosphaphenant hr ene 10- OXI de and
10(2, 5-di hydroxyphﬁmy 1 H2HP0B3R aklioP PREANARNE AR s 881 -ab DrePatde;

phosphor us-con 0 obtalne n_epoxy
Pesin i t hﬂ%&om%%ﬂ*aéﬁéﬁx%ﬁi e ﬁ@éwamlp e “1033}?5)‘&%%6"3%%” nd
the |ike. aethybinoghicak eropsleat slycalhe3-propansidivhds2-bwanediohsiphbrtanediol,
cont ai y4 ngy, &R Qﬁﬁh&ﬁmoélﬁ%n@eﬁﬁ Wcﬁﬁ@fﬁ@cﬁﬁeﬂﬁzﬂﬂ 2 4~dlethylpantaned101 2-

éhisﬁﬂi?éieetﬁ’ﬁ L

phosphor usnctrmmazedlwhgrl@pa-)oll a@elyp@uhwm%h)é@lﬁﬁla@uﬁmdﬂwl?m@%bl e. The
cont ent Oftrﬁd%%h m&om RIS 1 SOERRMEL; tetrabls Slcraabl y as

fol | ows cont ng.c n/tot e —01
R s it @ﬁ@@m RS Al SRR R

retar d%(hcycarlznxylmtszwﬁdﬂlmledﬁomh@aMMIQM@nt(fmmac@xp@b@l? f@KB there is
a concern M}:’&Ehaﬂ@hcﬁa L.alag; @é&&%?él@&x&{eﬂﬁﬁfbbkﬁ& adfacindiR) 18] the Gcids are
properties 0 cured pro ucts are adversely affect ed. [ 0063]

20Fur t her M ““F%fh(‘iclt %e epoxy resin conposition of the present

i nvention, a bi nddf0¥&sin can be al so bl ended according to need.

Al t hough axarml es Eﬁ&thbmrblaaaﬁrcofngsms bﬂﬁinuai b aydtallzati@bicngionac et al

resins C re n I | re5|ns

epoxy- %\‘?BR Ctyéllé’}“ E@%ﬁrﬁ%%enﬁfe%va Veegl alco ‘ﬁco%’%f" gz%sgl%rr}%nlbgl ‘I'i cone resins
and the like, the Adﬂ?wghsneelﬁcrﬁ;xmplm the mﬁwsmacbxdeEw%n%’Rt of
t he bi ndergipe ey -k2992al1 Beddhended menubicai-el Bbyw Ohehitel)f @apeidsher e

flanme ret d produc
B L

pr ef er abl ybyfpaienl @hﬁxﬁwﬂldn@@hm; €, bl Jwiitxs emtacbe@ diepoxigle apdithedikpy

vei ghtzof hieart 86almiRld thédreio TROMnéLHiteRar@B S ds8u Epdkis OyRBERHso-1E064]
30To the e&g% resin conmposition of the present iInvention, an

i norganic & can be added accor di ng to need. Although exanpl es of
the inorganic fill|Teymybasecdsinglieorswofor mosesthereefimay beiusedin, fused
silica, aldmufiRtioki rcon, calciumsilicate, calciumcarbonate, silicon
carbide, silicon r}w# de boron nitride, zirconia, fosterite,
steatite, spinel, nia and talc or beads obtained by formn them
into S¥herical sha@ah@@am agbns chinkenent, frethe case of the sombined ngei wi

thereto. Tiigerkhid®doEndRYs BefebibRANS RGN0 6f the Woal Hleight of the
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nore thereof nmay be used. Wth regard to the content of the inorganic
filler, an amount of fromO to 95% by weight is used in the epoxy
resin conposition of the present invention. Furthernore, to the epoxy
resin conmposition of the present invention, various bl ending agents
such as a silane-coupling agent, a releasing agent such as stearic
acid, palmtie acid, zinc stearate or calciumstearate and a pi gnent

and 5various thernosetting resins can be added. [0065] I n
the case where {he_epoxy res |tL n _of sent. i nyention
is used asPaRCBRIVHEPC 9@??@303 R hFnhydr @bm aMhele s hduct or

encapsul at gt @Ok by wmghtsnrp:msmﬁl 1E:smartncmlam7 prefoealidihatbe tasin iof die
strength oggf) %1%& BFth\é‘PBig%F yHP hdg beﬂ%un& gla)t 4o %E@Qﬁgm?&é (EZ g a

filler havinhg aneter as particl
di anet er ofhet“fi@‘i%‘lnééﬁ‘?né @%I SyelghhonBoised as descri bed above. As a
gui del i be of the nEranpledemthd athelcuring adest ipeledeanibt-based corapoundd, iakier

havi ng an t| CP&%@& 551%90?‘3?9 8%?(%%%85 005199@@ EndlBskd cB@bBﬁn‘&b" arly

an aver age LN Vi ew
transpar ené {} boxylig peid %eied compounds and the ik SpERRGAEP gs198 UEABlaPTIPRS N
conposi t i oagent inthde pnirsenid folyaaidds mmpbmds:{admﬁmd@be@htetbmie mat eri al ,

particul argﬁgm RnBhhER! 13 eﬁ%%&ﬁh@@hagﬂg&ﬂ@ﬁ{éhﬂtshﬂ&eagem a_ phosphor

can be_ add ccor ing’ to as an g_ctl Qn of form ng
a whi t €0 i ffARhopgnedigaiy i mﬁaﬁl%m}wmde&esms@mt wsieed trem fmeiafa bl ue

LED el e_rrenhmﬂmﬂc 20d exrd dthylﬂgdmﬂhﬂeomd the like)s resatioh progludts ofacidandlyénidgs h
conver sl ony,; Qﬁ%cﬁ&tﬂ alé&l%?&%liéﬁtp?édubt% o?&&@&ﬁaghﬁééguﬁi ds thahc

di s ersion r.esi.n or ehand.
Thepphosph ypliden firhediiia m@xgﬁr 9}391?1 1P%anlyﬂ63§5w\ffé%ﬁ%#&fer y known
phosphor s taahydeophtiebc atbydrigy, esthyherabpdrophtbiliccehydride) methydnzhd t s,
élhle(r)ngaﬁjfé’s at gy @1]1&65 n%c?é: %.Jg:g&fuﬁé ﬁé@aﬁycﬁ@ﬂlﬁ&h@%ﬁdﬂ@e |nie:ﬂﬁy(l:t§bfxal{y@[' ggﬁﬁ% ?s
such as YA%%EW RN L S AR

t hi ogal | at aﬂmph@pmeﬁqslbuamhb[%mE]imptmqah&slmSyhmuydfmOald@gqlohexaneu

Z/ﬁélf%g Ces 4¥ﬁélr 1193 Qeerfeiebbth éﬁ&ﬁ?%@%o@s su@ﬁaﬁé&ﬁnﬁl 203 and

articl i r.of.s h t hose
havi ng a k‘HB ehsifigqnes. 4o rfﬁﬁ@?ﬁpcﬁwﬂmm efwidg %ﬂef%ré’é%r ¥ aver age
partica®e dbisphetaS, fisonpneliephandlytefpenmdibhanol3 8,4250hgwd, éﬁdbpamtcsil cularly
2;731; ﬁ[ a(t;!c y%,%'[ﬂﬂt&ra%{gﬂgg melﬂh@nﬁm 4%&181? o@h%ﬁiﬁg RRSE, rﬁﬁaﬁgﬁ%em the
pref er abl yT lﬁﬁ%‘go’f)@h@@' ‘iﬂfage ‘g hef’éavﬁﬁl%t s by wei ght
of the r espalycondqesternt, Phﬁlmltﬁ@]lermsl -pithsidtated phenolse naphghob s resin
conposi t i %baftutémﬁaﬁaﬂﬁsgnamydam&ﬂz@& Hmyﬂx%ﬁﬁla?ﬁﬂlﬂl@n@ﬁicl)%{h mat eri al ,

Do 48 ol R heSusa S SPAELSL p AR A Bgage Tt or, the
t hi xotr opyhmdrqxabQn/mlgem@em-hymbfa@htmcmnm whydrdxnyacqdenphdeae( al so cal | ed

as aer osi |dlf}fcléf5@ﬁt9§%c) figRital DL W@%roﬁé&?ﬁllel&b xg,mams' lica fine
powder |n 13

de  Aero er os osi | 200,
Aer osi | § mﬂ@‘l"ﬁ%‘?’?dﬁ@%‘g h@? fll 40%6’11 ):\%P%félﬂlbf’%‘% ¥ Aerosi |
R972, Aer dss(mcﬂagzmeth;el)hysmne vt bke Mm@dlﬁedlmmundﬂ‘«éh@mﬂ haRaEpged

ﬂe(rjO)SI anélltﬁ&ﬁencﬁ@@ﬁg as B&&Q@meﬁaﬁm&% 'éBl&QnMesN'f&P&ﬂesA@fﬂQ henoleR

The’ br oo erfieFR A HOSROGpHE e FRSs oa o e AR Oesf'aﬁ a%d;t cal
seni conducthelikendhpeybathiey greagehmited teretohe Tpm paske whd smgiy OF tWo or
more thereof may be used.
[0060]
35 In the epoxy resin composition of the present invention, the blending ratio

of the curing agent component to the epoxy resin is preferably 0.7 to 1.2 equivalents
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10col ori ng prevention, possibly include an am ne conpound as a
phot o-stabilizer and a phosphorus-based conpound and a phenol
conpound as an anti oxi dant. Exanpl es of the above am ne
conpound i ncl ude hi ndered ani ne-based conpounds such as
tetrakis(1, 2, 2,6, 6-pentanet hyl-4-piperidyl)-1, 2,3, 4-

but anet et r acar boxyl at e,
tetrakis(2,2,6,6-tetranacthyl-4-piperidyl)-1,2,3,4-

iSQUEaZGLE% g ?rgﬂ)g&i \%goﬂ)E oflthg é&gﬁdﬁ}p the tgtgl c% Q?%égins OfIn the case
1,2, 2, 6, 6- pbereakaratiy i-lgss pliapé)ri ehiviyglenterds Bom thansl 2 eqjeplapigelptiye to 1
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tetra rrzést h cfm?o%&dg 5130]12&5 tnaEheylggosghme t xgolfyli;ih hhne tetra%hen#pgosphomum
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met hox
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such as 2-(4, 6-di phenyl-1, 3,5-triazin-2-yl)-5-[ (hexypoxy] phenol ; and
the |like. Hi ndered am ne-based conpounds are particularly preferable.

[ 0069] As am ne conpounds that is the above
phot o-stabilizer, conmercially 20 avail abl e products shown bel ow can
be used. Commerci al ly avail abl e am ne-based conmpounds are

not particularly Iimted and exanples thereof include TINUIN 765,
TI NUVIN 770DF, TINUVIN 144, TINUVIN 123, TINUVIN 622LD, TINUVIN 152,

CH MASSORB 944 as duct s, manuf act.ur e ' S | al Chem cal s;
DA B U BoPPRTts b T8 R RO Shetn RS p S RESIGR ke s S
product s raddifeadyps e b§pesifekexacplepef the plnsphavrdcankréning kanpouad 70]
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exa es er eo I 0C e . .
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7o et hyPEARIEHe) Bh MARRGF Tt orfAlREE thete bommagny o partcularly prefersble.
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{rez hyllraﬁ- E ozplﬁﬂ.%s%o?ﬁgﬁ&yé cl)on(pguﬁc?ﬂbiaz Bpécy kesfis B0, ) ME eI ratpsphi te,

etral Cls -grLtert-Qu en - - S ,
Lot ral ds( oTmefte et g PB‘%@%?@%? fagfaagl) RISIMENS ol BRESROOMEE,
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tetrakis(2, 6-&tertsbytyl phenyl)-4, 3" -bi phenyl ene di phosphonite,
tetrakis(2,6-di-t 9 tyl phenyl) -3, 3' - bi phenyl ene di phosphoni.te,
bi s( 2,20 di - t er t - bufuythpumaasss ifto ZhesRexK deHin SeR POFHENS S Hivi Rresent inveniion, a
?iog (2, 45 dj[bifld%?] &esmiﬂaﬂ %@ aﬁw&hde'a-aamw taredly | pldasgh axinipdes oftig(iindsr

I -N-DU ' e - 0" en - A :

b o(2 6 dil¥ilﬁmci%a®%ﬂﬁ5§§ f AL AT ROARNE Sroroanton fesins, NBR-
bi s( 2, 6- di BherQlic-rEAiRsy PRAXE %-TCSWWHW‘}?H@%% pPlEHARIfsing silicone resins
'Ejgt rhal ds ( Zand-iH liliegi‘%ﬁ bﬁidbiyﬂgsiﬁidm hinltpd@eied) - £hé ambunlio€ tiglbérder resin to

| (6] onl.t i |
ohoe et o befonghd i kol A0SR ARNE vl e Meer oA Aol e B
phosphat e, cugrdinedvpt are pelsiyipaisiiand ieysuallydrm By to i‘gpﬁﬁﬁr‘b’ HEFOEhy |
phosphat e, préfeiablytfensy @105 yd 2(0fes ph alefpht Biskdibry 1 00pfe(s pipadetpht off the togall of
phosphat e, dii sopr.opyl tf?rp gg S and the like. (00711 As
t he above ?1%“505% ?ﬁﬂ'@{"gase‘gﬁﬁ olinds, conmmercially avail abl e products
can be al so used. [0064]

30 To the epoxy resin composition of the present invention, an inorganic

filler can be added according to need, Although examples of the inorganic filler
include powders of crystalline silica, fused silica, alumina, zircon, calcium silicate,

calcium carbonate, silicon carbide, silicon nitride, boron nitride, zirconia, fosterite,
steatite, spinel, titania and talc or beads obtained by forming them into spherical shape

35  and the like, the filler is not limited thereto. The fillers may be used singly or two or
more thereof may be used. With regard to the content of the inorganic filler, an
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20The comercially avail abl e products are not particularly limted
and for exanple, as those manufactured by Adeka Corporation include
ADEKA STAB PEP-4C, ADE1CA STAB PEP-8, ADEKA STAB PEP-24Q ADEKA STAB
PEP- 36, ADEKA STAB HP- 10, ADEKA STAB 2112, ADEKA STAB 260, ADEKA STAB
522A, ADEKA STAB 1178, ADEKA STAB 1500, ADEKA STAB C, ADEKA STAB
135A, 25 ADEKA STAB 3010, ADEI CA STAB TPP and the |ike, [0072]

The phenol corrpound is not particularly limted and exanpl es thereof

i ncl ude 2, I
oot adecy S U RN s o i smpssisen e
t et raki s[ meteRgt éryantipng 3 F sﬁléﬁm@rfpt A ggsin composition of the present
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30[ 0075] It is preferable to include at |east one of the
above phosphorus-based conpound, am ne conpound, and phenol - based
conpound. The anount thereof to be blended is not particularly
limted and it can be included in an anmount of 0.005 to 5.0% by

wei ght based on the epoxy resin conmposition of the present invention.
35[ 0076] The epoxy resin conposition of the present
invention is obtained by mxing individual conponents honmpbgeneously.

The SPOXY ESSldSRIORLLI bl i RGeSl BUSPAGOD GRALOE ool Y
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[ 0079] In the case where the epoxy resin conposition of the
present invention is used as an encapsul ating material or die-bonding
material for optical sem conductors 15 such as a highly | um nous
white LED, the epoxy resin conposition is prepared by thoroughly

m xi ng the epoxy resin, the curing agent, the coupling agent, the
antioxi dant, and additives such as the photo-stabilizer and used as

t he encapsul ati ng naterial or both of the die bonding mat eri al and

t he encapsul ati ng mat er nm Xi ng,net they are xed at
normal t enpéedacHtb(be. 6&%@@@%@%@%@@@ sqm?gz adwﬁr?e%pg]é a

t hree-rol | tetrahbyl-7-axh20-diadispitofel, [ 1,21h@lemnenealyom X,8/4,4- mtrklmrhgrh xer,

a honodi sp The opti cal
sem conduc?{)‘r"’xe ggng%tﬁasd, LO[S)E 1 Egl #l&ﬁFn ﬁ?ﬁ%plnom F'K:V\(}bdodm IED IS

general |y esarfieterdesyl aﬂw&rpﬁgieélow% Hdamt xyphnyl)<ardryienel-cans, GaP,
25 GaAl#s, bicaashs, 6%@&meﬂh9?4—pﬁ5@ﬂdmyl}6@tbz Riphep EatdyaCaINsterdhif QL. 61&s been
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nventi on SEerHeRA-bkyd e PRI >at9ﬁwmﬁt§ WRPaR Py Iean alypele @Sﬁ ul ati ng
material . Rhaa&b]-2-yi)-6- dodecy1-4-meaglpaem;tuamamfbaa@ﬂmmgndsrsech as 2,4-

sem CONAUCH Lo M Bl S SLRSLE RSy HRl Minkdi, BRORK KB g giRRS! | On

of thepre one hod_of pl aci ng
the sem coigat bt @Hlpbelﬁi#lt%”é‘ﬁ’&fz}ﬂ -adf ’%l F"‘E‘Ilb“\‘l’dé? i%e present

i nvent i on HAhderp@ihimestang dompburels micngriahledy pefpphble.ng t he epoxy resin
conmposi tion on 5tk‘§ %bstrate by a dispenser, potting, or screen
printing. By such i

t hod 0 uct r chi.p.can be adhered to
the substrate. ForAhRRff ﬁﬂnp%lnﬁ'%‘i‘ﬁ‘dﬁlﬁﬁ ?\V(ff‘tplﬁ'i" Sl@ﬁ?zfﬁl‘:&‘?lf”&‘??ml nfrar ed
ray, lgagh sfvma:bltepmgtucmghewnrbcltobe:ahbkesedan be enpl oyed. [0082] As
heating condi ti onsoofakcaiOERLRrIcGRARIILA Bmtasgfm@pmmaa@c and 10
about from 1 mntetlgf ’ﬁﬁ&m@‘ﬁ I&: W
reduci ng iHeidaRd examRlesthergoiacly i 3 anpl e,
pre-cure cbm “DE\II.ﬁé]N W3 EINEYIN 6220D, EIWMZEQ;G[-HMASSQR&M%mut es to

220 10 19 PM%dLMImeLAOﬁnQAtazom-m from
o0t S A oddiB AR N eCHA BpOAalf) Aol

et hodf %3 m%&&f@ﬁ?@hﬁ@ém}lﬂs TR R S, 1o

encapsul attheifkeraterial is injected into a nold frame in which the
substrat e having t[ anm conductor chip fixed thereon has been
inserted and then is

e e eSS S B, U BRSSP
mol d bef orikérasfincludeel , 52t Pacbtigl-drditcideqylphbsphde-Grietthutylphenyl)butane,

30  distearyl pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl) pentaerythritol
diphosphite, bis(2,6-di-tert-butyl-4-methylphenyl) pentaerythritol diphosphite,
phenylbisphenol A pentaerythritol diphosphite, dicyclohexyl pentaerythritol
diphosphite, tris(diethylphenyl) phosphite, tris(di-isopropylphenyl) phosphite, tris(di-
n-butylphenyl) phosphite, tris(2,4-di-tert-butylphenyl) phosphite, tris(2,6-di-tert-

35  butylphenyl) phosphite, tris(2,6-di-tert-butylphenyl) phosphite, 2.2"-methylenebis(4,6-
di-tert-butylphenyl) (2,4-di-tert-butylphenyl) phosphite, 2,2-methylenebis(4,6-di-tert-
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20substrate is inmrersed therein; heat curing is performed; and then
the chip is released fromthe nold, or the other nethod has been
used. Exanpl es of an injection nethod include a di spenser,
a transfer nolding, injection nolding or the |like. For heating, a

met hod of hot-air circulation, infrared ray, high frequency 25 wave
or the like can be used. As heating conditions, for exanple,
conditions of from80 to 230C and about from1l mnute to 24 hours are

f bl t ' i 0t | .

ener ot ed PHORLSDEGRERBSSE Rt IALD Bros i 22 nlly BRbd el
from 80 t otRPREylpbmyD(&terBontyrhometyinhenyd) Mietnhite.ahttettyEfcngbisdr - cur e
can be per hapRe.4ReREIEeNGY Riensugi-4idayipkefy!} shokgiie, kiR ani30
SEeC e e 17 e oo
resins are4sbigheriylene diphogphenite; tebrrlds@eyditiert-hipiphey8ef . Adimshyies,
ER) 7 and L B e B e s,
TR 2 and L Rk kR B TSl el ADRHER0 BLIGLEE RRL 0o
addi tives buoylpbetydr3.'ddphesylsncctipkosplopiindisd.f-ebat-butdnirsyD 14 pheaylf or

| at | } i - sl &nelnd iRQbieQ,5-
T AR o o, P OB =
5engi neer i plgqnyb}h@ﬂphplééﬁt bis@,6-dictesthutyinbesy])-gralvey kphesyiphesphowiiek s and
medi cal usgEakis@ReEItMeBufyRb-nekiR e Heay)-8,4 b Riny Rhe dipksphhiereuibasl t he
adnesi ves BIoSHIA Freag B FebRbRe, et AR P e B ot o5
di e- bondi ntyichigerphenyl shospbaindtiahyiphasthats diphenycsssykhosphates fiphenyhnd t he
li ke, yndepbhddrthbiny B spifitd) triiueyenyl phasphse] dibpyiphesphaiscaibmet il ns
(ACF), adhesives for 10 JYENAs ani sotropic conducti ve
pastes (A osﬁl??iﬂ’gﬂgpfqpﬁgﬁ}é’%@%ﬁ“ ' Exanpl es of the

encapsul ati ng mat eld3lls i ncl ude potting, dipping, transfer-nold
encapsul ation for gondepsehosfhoaRSasdebmpoidadenmetdigiytaveidtld i ng

di odes, IC &SI éan%etape | ijke, potting encapsulation for COB, COP, TAB
and the | i RONGHPEIGUE " 15 underfill for flip chips.and the

li ke, 2hcapsul at i oRregomspsspiailnayageble profurixae et raticnlagy liyited apgRr ang
CEP (i ncLIuauaﬂ@wmﬁaéeiﬂn{nufaamadsamdykae:agma)tioﬁmmmnﬂmsmnmm

The cure o) [ [ %sfq?,t ' ?49@1@ u ixN
vari ous us‘gé’%ﬁgﬁ%ﬁ Igo%??’éﬁ?ﬁﬁgrsﬁé na é?r'dlcg S. @%@?Fg%ﬁ,%ﬁe{ﬁ al s
nmeans genePBAB Bt Kk | BB Bl %4 SEFKASTAR L6QudPdih I%I\%ﬁazéuch as

vi si bl e |i ghExa sTARIER, ADEKASTAR Y0, RDEKAYSTAS CaDEKA SR 1fasses

t hrou th t. 6L (&} . foll owi ng nay be
ment i g#ed @%&ﬁ#ﬁ%@ﬂ%@@% enc‘dé%gﬁﬁg%ﬁy%ahrr%t erials of |anp type,
SMD type and the IORE] They nay be peripheral materials for liquid

crystal displays, TiRohembirgmpeibsitis adtpaniilery hinkted apitdxamplenhesgfii des,
ki S AR LA ISRl s Situhano
pol ari zer dexgg]gqnyﬁpropionatc, tetrak15[methylene—3-?3,S-dx-tcrt-but ]-4-

30  hydroxyphenyl)propionate]methane, 2,4-di-tert-butyl-6-methylphenol, 1,6-hexanediol-
bis-[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate], tris-(3,5-di-tert-butyl-4-
hydroxybenzyl)-isocyanurate, 1,3,5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-
hydroxybenzyl)benzene, pentaerythrityl-tetrakis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate], 3,9-bis-[2-[3-(3-tert-butyi-4-hydroxy-5-methylphenyl)-

35 propionyloxy}-1,1-dimethylethyl]-2,4,8,10-tetraoxaspiro[ 5,5 Jundecane, triethylene
glycol-bis[3-(3-t-butyl-5-methyl-4-hydroxyphenyl)propionate], 2,2'-butylidenebis(4,6-
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films and the like in the liquid display field. Mreover, they nmay be
encapsul ating materials, antireflection filns, optical correction
films, housing materials, protective filnms of front glass, front

gl ass substituting materials and adhesives for col or PDP (plasna

di spl ay) expected as a next-generation flat panel display; nold
materials for 30 LED, encapsulating materials for LED, protective
films of front glass, front glass substltutlng materials and

Savegui des doisrt Siattaah<a RGBT A S REBr 5T\ ol ng
angle corr aﬁhytnmalﬁmﬂ%neﬂude&a@ﬁrhu&éplami) ﬁcﬁ‘-meﬁwbnelps(éteénfﬂ-w@tfl s in
pl asma addt)sagahttay bt b§1-l(-{RAL- ﬁm yﬁmemm%ﬁzgl)wﬁcﬂ‘h&ipﬂﬁo@f

or gani & Eﬁ%rata%ﬁ?ﬂb%:ﬁmwsaitﬁtt ORI G R T

subst r ag es acrplatt, ¢gt-thiodis(3 hmhyb6-tdrr~bmtr1plydnass4,4’¥hummﬂc1@ﬂbw$”&nlsthbb64mt i ng
materials g @meﬁ-tm %54 t:.teﬁtytﬂph@ﬁex\s/%a geﬂtbﬁal ol FEd+erd-n the

SR T A RO e ot DA

material s tem:btmjdphanal) tis]B Ashis-(A'-bikdrogy-3 etm-éwlphcm'ﬂ)bcmme agifi)-gigcol
encapsul at Q%. frgtdﬂ T dpﬁéﬁBPQ'thcﬁ%et@BQ]t}lﬁﬁenbﬂ Ke1 (ﬁlﬁﬁgﬁh S-di-tert- I n

e O 2 benddphes P TR R DT N

caner a%? fP%DélPhWD%t
| i ght - recebwtylpgersfé)bstanmpand]-glweﬂmdtheﬂ&y may be taking | enses and
finders for video g)@@ras Furt hernore, they nay be inj ectl on | enses,
protective filns, ul mat eri.al s a ive 0.the |like
for projection telé% 3 °?3Pﬂ§5§"ﬂ‘€9°"ﬂgs’lc8‘ﬁ§w rai"%tfaé? %ﬁﬁs‘ﬂ?gcfl ng
mat eri al s, alaglinedi vEs; coﬁnrhmalandfaﬂhﬁe Phekel-ased appipioniad lsgertw&r@jﬂad}efw ces.
In .th:ﬁa;hﬁﬁéd Bf'ﬁt%émf:l'e?ha@reo?ﬁ@))ﬁdmmojﬂ 1De, IRBLI0211635, ROARSX

L R LB e RnoR B AN S Rlone b, RV, o, OESPYES
comuni cat 3104 IRGANEK 10%He IRGAN OB BPL g piediiqihmpnufactwed by SibafSpedialives,
15encapsul ahdigaiBhe LB SR A%-Y& A SheB 080, IADEKL Stmslmo,y of
Proctt oRBERAe DA %é@ﬂé@f A ASEAR R0 AR STap,
mat er i 20 s AGr80, BDEKeS BB diaf, Ag LA STABIAE- 33ﬂasmmucamsﬁaot@5€ddwd t he
In;rg“ lpgm&m& d%%po?a%in tsaﬁmﬂmogéntgmtﬁdr ) Ha$tﬁﬁ1!1§ér$3BMIﬂ3€@1‘rﬁﬂiz&tl ng
opti cal é%é ’bégq]ft) ng’ﬂﬁ%e&(a?laF@{?dPgs mﬁb%mrcﬁi hy sﬁlgei a%ci%l ber
field, the§lo pid.. laadthk:llukm nation |anps/light guides and the I i ke for
decoratl on di spl ayfoopgnsors in industrial uses, displ ays/ signs and

e ke ona oo el L 5l BT ST gy kg (o
sem conductadmingrinigbjiters & resinsc uEt!ﬂmIﬂ?ﬁelbefﬁ%fyn%@crﬁypé’tm PaB e N or

m fr ol Ib t lhomatpnwb'm 3ﬁ¢'>lrﬁlmvf IN ubd, lrtmusd IN AR, INEVEN 479, CHIRMASSORB

aut onobi S

o | SABbEE eSS PRR ok, Bl ol MBESOHARIE Sy

coat i ngs, Ghamlcais,padthghkheadl arrps parts in engines, electrical
conpongnts, variougesterior and exteri or equi pnent's, driving

engi nes, brake 0|I tan of st Iat s f

interior panels, ihS&$s ‘fab{‘?g ﬁ["‘g?g‘le f a@%oﬁt&’tﬂ& rrl}F)agédnar ness,
fuel hosesqon&@uuuammmom@mhrahp@i tdwdoldiaaﬂsisﬁosmb'stdbtﬂ"héélm%ﬂ@ow@fo they
xi Eg fgu%' Weritb@ %St E&ﬁ&ﬁﬁfy lﬁelrﬁitesdfﬁldhﬁ/@}z{ bY BRiuabER: an"—akﬂlﬁlglﬁffmg to ; Ihgy
engi e per Ry rigiE e oF P dere coBeliiiR g T e R O g
corrosifon-resi stan0@gati ngs. In the architecture field, they may be
interior/processing materials, electric covers, sheets, glass
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covering films. As next-generation optical/electronic function
organic materials, they may be organic EL el enment peripheral

mat erials, organic photoreflective elenents, optical anplification
el enents that are light-1ight conversion devices, optical arithnmetic
el enents, substrate materials in the periphery of organic solar
batteries, fiber materials, encapsulating materials for elenents,
adhesi ves and the |ike, 5[0089] Exanpl es of the

encapsul ating mategj al s i ncl ude transfer

encapsul ation for i% RS EFE, °°W§ﬂé?’%‘§%?%pm%%l&g%mmp g ta”éﬁ%rglg'tl ng

di odes, | Cnixiss indivifiuaheoniriorents magenrpusimc aFeepaxy r@ﬁnﬂ@mp@@@n ofte, TAB
and the |i Bﬁsén@fnvér@xoﬂ%gn b@el:asﬂjdﬂ%fcfrhﬂsa ink®% Gljl'j;‘.d ﬂo&:ﬁ'ﬁl Beercafth the artd ke,

encapsul at1 on at nou BGA d CSP

i naPodl noramsars R bitp B kioSraasiar ot Hatel i gl 6885,

Exanpl €5 ofomposition hary baghiainesfbyttheyoughly miningthe epaxyiresimeanpeaciicher al

gs esd\rﬂlher ebﬁm@@gmfbﬁﬁéﬂaup Qt'iﬂ-"’ﬁﬁlcbéssmﬁ tl@d@tnﬁ@ abelcidr, @ @mapaams-hey may
e a esl| ves al Nt S a I N

oheor oot FteiRe Ao SOt PRUG SRR B iBpa AUIRLE lfmélﬁ%g%eﬂ #

printed botediss nehpet extdes 2 knesdarea ioHgmplagetary )mh@ém?éhfsldﬂ%w%@n&&ent s,

and al so aﬂéiﬁ%hﬂl%oﬂ‘&fgcﬁob@ﬁat& %Sdcﬂﬁvéﬂd It 1he chdekmherdBe binginadifiRsy ves,
in addition to ad

r i neeri rchit ctur
bt oot | cesih GaRarERont Pt el nfit B e e P S e pg,
el ect r oni ccomypositipm|impregpating amebmm@ﬁb@ewx@t of injesting the epowy rafdlhem ves for
e:c ect lr?n: Ccdﬁﬁ:fo@ih%@%n?o %Hﬂﬁf Bnd¥¥n ORing Gt HYEHRETiIN € Midredver, rbhe tasediRfel Ves
(6] mu I1ayer Supstirates
Spents. ot ERRdRTL R Bt %’3“# I%nf?}ﬂp iR Emoaty drpaRgin
under fi | | mmarso!Aaften mﬂtjmetrmlﬂmgatrnsmﬂrtm@ﬁfér weldinganachimer fhedike ACF) |
adhesiMes frarfufiy Blddd ias aHeeoiif®rRpeRrRdAttineearp 86 teX0¢ACP)

gpgsteﬂte : 'nk mtf’iﬂ%‘?f?fl Ooggxgctpodf@#u%ﬁt %6%15 etgﬁi@éﬁ ﬁﬁt Al
Exanpl es amdightempsirayre, nwnrcfpgecb@%e&c.t@ﬁempmwﬁrw tp ﬁk}%fh@on is
gg&' it 1?Qﬂlri'h réab@ﬁﬁo§}’d&étﬁt ISpedERMp) 1Bﬁlaladildingi(56pﬁfbﬁﬁel:d HetwéeR &0 and f
SCri 1S O
wei ght vvlpt#@p? “‘g‘g‘i} er-cg%ﬁ%l:&f "on Bt sViél&:ldfdo iﬂ?crﬁ)o%dl '{Q/Llpag&ﬁgpﬁyi §i cal
proper2ly viblspeserble m@m@@emmrwamxéw@yg thﬁéemwa%cmaw ds.

(1) Mol ecubrsoneh et st abic jrAAGEOR fetbiigsici ght as a val ue in
under the follow ng conditions was

ternms of pol ystyr ﬁ@ﬁrsasure
cal cul ated by GPC od. 35 Various conditions for GPO Manufacturer:
Shi ni at hu Cor por ati¥ersovesd qas Predist of thotRown resiorRoFifprol the presept 504

(3 col uMmshydntiemcdnedForrledbyrdidsoiving thedporirdsinrpaipaditisrest thdSesent

25  invention in a solvent such as toluene, xylene, acetone, methyl ethyl ketone, methyl
isobutyl ketone, dimethylformamide, dimethylacetamide or N-methylpyrrolidone to
transform into a varnish of the curable resin composition, impregnating a substrate
such as glass fiber, carbon fiber, polyester fiber, polyamide fiber, alumina fiber or
paper therewith, drying the impregnated one under heating, and finally subjecting the

30  resulting prepreg to hot pressing.  The solvent at the time is used in an amount of
usually from 10 to 70% by weight, preferably from 15 to 70% by weight in the mixture
of the epoxy resin composition of the present invention and the solvent, Moreover,
an epoxy resin cured product containing carbon fiber can be also obtained by RTM

method using the liquid composition itseif.
35 [0078]
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Used sol vent: THF (tetrahydrofuran) 5Detector: R (refractive index
detector) (2) Epoxy equivalent: it was nmeasured by the nethod
described in JIS K-7236. (3) Viscosity: it was neasured at 25C using
an & ype visconeter (TV-20) manufactured by Toki Sangyo Co., Ltd.
[0092] O Synthetic Example 1 As the production step (i),
106 parts of J3-(3,4- epoxycycl ohexypethyltrinmethoxysilane, 234 parts
of a silanol -ended net hyl phenyl silicone oil having a wei ght-average

nol ecul ar wei ght of 700 al ue nmeasured on G2 si | anol .equi val ent
of 850, cal cul at ed "HE EER eoeﬁ’°¥>h@$%?@ﬂ‘eszﬁ°f§f§3?@§%f§%t It tipR e

wei ght nmeasilioaded asiarfgmEPE) corepeditivs fpaneapsuition. 0]r6%6 pot af ebteining such

hydr oxi de (K& BAROMpSHidH b FMeckBlaBediREGREah BE BbtBinkE£BF A hRthod of

vessel , and_the enper tur.e was elevg. ed_w tth seﬁtl ng%t he bﬁth

t enper at ur PRSI CURGHSFSIR RMPOHAR A fiR RECSERTIPAR I GHaS T VERIEE PBA was

car ri ed Soutreleasd &imyrempuing thersoyentouder heatingt sl therortnotiog tenspm(ating

Sf t ?!’ | fidg' tilhttg 'B~ﬁ53&3Oﬁllé)lﬁfeﬁtsshﬁéqd%hm%'gclg%& Ke 304 Redn iateRhyd iré@ﬁ(?ingd ‘
istille el anol, so| uti S opw se over eriod o

50" nut es TFEin R P LARe oo hes obd e MR HnrcR et R o el o1 g

hours. Aft ¢emigonduktets.on of the reaction, neutralization was perforned

with a 5% aqueous mmmgwmmﬁm tROQRPRAE ﬂﬁférl:]xb‘i}j RBinABMpSINEIR of
|

met han s recovered b tillation at 80C . Thereafter, 38 arts
of ot i1 PR bETIERR BT ey <RireSeifie et STt RS e EH T, or
was repeat eptidabsenti¢nnductors iedetailthen, 300 parts of an

or ganopol ysi | oxaneygpegpound (A-1) having a reactive functional group

was obt ai ned by reﬁgiéi ng tg‘g stgl vent at 100Q.h|nd@r reduc?d ressure
fromthe organic pHaSs SRS BYRVAFBI COBPOT R Gbarsed %’Bﬁﬁﬁﬁﬁﬁd was
729 g/ eq; welghen encepbpsinglateeial errdisveengling mideriap fox @pticad prmipprsiuctors

appear a§iceswhss & ﬂifgﬁryl 18@fnoafldhité BEDPAE epbxy reit aihabitisy &tﬂﬂ@:taie@dlﬁx anpl e
conaenser

2 LN l.ask .equi pped- Wi,th a stirrer. a.reflu
2nd a sti v Aol BiPRg (RUIRPRG b Bufhpblil B o b dedt f01CFN 5
100 parts oftionilapty asaddivy ey wﬁﬂhﬂvp potaritayidizsrdad prdadicpniagsulating
{ran ufactu (r]I Retely dNovthbIRRiSboddhiThatalial @Ad the khdipsuldiRpehdi@ial.eras£f erred
0 as aci - BT ! r
pur g1 ng. . AP Bahey e ol st @Rt b RO MRt OB e
and st4@ ri kepadgsratipsemrelh ralisy aaniverd miger. 2 plapeirry anverd: bappreennce (1
area % or h@sdiispedf, a bedds wéll eflhediredi net hanol was confirmed by GPC.) to
obtain 120 parts 0@0 curing agent conposition (H .1) containing a
pol ycar boxyl i c aci ?%—_1) and the acid anhydride (G 1). The obtained
one was a col or| esEheqrfadlgemicendycion glemantshely asghs ighly lenigaps whitehy GPC,
t he pol ycarbiygdnerale tdmedbit adHekigg b edrhiomidogof ehigilich af Ghhs,Wa®, 55 area

% and fet hé&ﬁ%a@m&oﬂﬁ?ah ﬂ{f‘, &aﬁ,"]%ldﬂlf §r MBINARnitE f2 véen MRS 2
functi‘onal %r oup_equivalént’was’ 201 g/ eq. )
substrate of sapphire, spinel, SiC, Si, ZnO or the like, to a lead flame, a heat sink or a
package using an adhesive (die-bonding material). There is a type where a wire such
as a gold wire is connected for conducting an electric current,  The semiconductor
chip is encapsulated with an encapsulating material such as an epoxy resin for
30 protecting the semiconductor chip from heat and moisture and playing a role of lens
function. The epoxy resin composition of the present invention can be used as the
encapsulating material or die-bonding material, In view of steps, it is convenient to
use the epoxy resin composition of the present invention as both of the die-bonding
material and the encapsulating material,
35 [0081]

31



[ 0094] 10[ 0095] Synthetic Exanple 3 In a flask equi pped
with a stirrer, a reflux condenser and a stirring apparatus, 15 parts
of tricycl odecanedi nethanol, 70 parts of the acid anhydride (C1),
and 15 parts of cycl ohexane-1, 2,4-tricarboxylic-1, 2-anhydride

(H TMAn, 15 manufactured by M tsubishi Gas Chemical Co., Inc.
hereinafter referred to as acid anhydride (C2)) were added with
performng nitrogen purging. After carrying out a reaction at 40C for

3 hours, heating and stijfri erfor d at,70C for_1 hour
(di sappearance (1 %Sé"d“% 1?9;0%8@%”36 ey "@WH&&E@&%&W‘PW&MSI%@
confirmed IspoxERSyn tempdsitivniof mqu;amumeoﬁomﬁmwmngbaagenionexbmme&nd pbn

(H2) cont %laBin@%@seH@éohﬁﬁﬁmwdn%g%ﬁy ﬁs&%&boﬁﬁ'& $fBe Bieidly anhydri de
(G 2). The.obtaine resin, and, Wlth regard

e tes,g colorhers haud reetn

to purity W B 20 RE ?)Igf%lé‘?ab‘&%?gl 0P SEPOXR, ESIAOMBAFHOR $%r nul a
(8)) wab 3 theanbsirass bytshdispsosed pattimgdcrrlsdtser( ﬁnﬁlﬁgwaBy sikharmethdd, thend t he
2CIU ﬁvgrgﬁfﬁrﬁﬁ@oﬁ%@c%%ﬁ& Ah&ad o mdRlLeeNE" F H&&lhg th&d %t—(a).logn
Synt het i ¢ ERHIOE laﬂaﬁf-‘ﬁmalgsﬁ?rkwaw Bé‘@)oprml#egaw e ye]ﬂa ref I ux

condenser and a st[00B82hg 5 apparatus, 20 parts of
1, 4- cycl ohexanedi ngt Ranmb @ﬁ?ﬁnolaQ%Pé}{ leogonﬁltfﬁh§%f"1ﬁ§m@6 t0 230°C and

DS S e R
her-ei naf t estraseméqe@nlerared aasb%tqueﬁng,rﬂananm@, Bereman ee peffierhediat fom
per f or m nggmiet IQQ%EberQSUlﬂmu&E tPS heé iiriﬁ' tH&h éﬁél‘-cﬁ‘c CHAGd ﬁ%nﬁéd 40C for
3 hours, h&ﬁa e{' Qc%dﬁlons o% tlro ll%gtovﬁog'b B ffr %mmutcs to (EO Lours
[0083]

15 As a molding method of the encapsulating material, an injection method
wherein the encapsulating material is injected into a mold frame in which the substrate
having the semiconductor chip fixed thereon has been inserted and then is heat-cured
to achieve molding, a compression molding method wherein the encapsulating
material is injected on a mold beforehand; the semiconductor chip fixed on the

20  substrate is immersed therein; heat curing is performed; and then the chip is released
from the mold, or the other method has been used.

Examples of an injection method include a dispenser, a transfer molding,
injection molding or the like,

For heating, a method of hot-air circulation, infrared ray, high frequency

25  wave or the like can be used.  As heating conditions, for example, conditions of from
80 to 230°C and about from 1 minute to 24 hours are preferable, For the purpose of
reducing internal stress to be generated in heat curing, for example, pre-cure can be
performed at from 80 to 120°C for from 30 minutes to 5 hours and then after-cure can
be performed under conditions of from 120 to 180°C and from 30 minutes to 10 hours,

30 (0084]

Furthermore, there may be mentioned general uses in which thermosetting
resins such as epoxy resins are used, For example, there may be mentioned
adhesives, paints, coating agents, molding materials (including sheets, films, FRP and
the like), insulating materials (including printed boards, electric wire coverings, ete.),

35  encapsulating agents, and also additives for other resing such as cyanate resin
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10 hour (disappearance (1 area % or |ess) of

1, 4- cycl ohexanedi met hanol was confirmed by GPC) to obtain 120 parts
of a curing agent conposition (H 3) containing a polycarboxylic acid
(B-3) and the acid anhydride (C3). The obtained one was a col orl ess
liquid resin and, with regard to purity by GPC, the polycarboxylic
acid (B-3; the following formula (9)) was 57 area % and the acid
anhydride (C-3) was 43 area % 15 Moreover, functional group
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[0086] .

Examples of the encapsulating materials include pottlng, dipping, transfer-
mold encapsulation for condensers, transistors, diodes, light-emitting diodes, IC, LSI
and the like, potting encapsulation for COB, COF, TAB and the like for IC and L3I,

15  underfill for flip chips and the like, encapsulation at mounting of IC packages such as
QFF, BGA and CSP (including underfill for reinforcement) and the like.

[0087]

The cured product obtained in the present invention can be used in various
uses including optical parts materials. The optical materials means general materials

20  to be used in uses wherein light such as visible light, infrared ray, ultraviolet ray, X-ray
or laser passes through the materials. More specifically, the following may be
mentioned in addition to LED encapsulating materiais of lamp type, SMD type and the -
like. They may be peripheral materials for liquid crystal displays, including substrate
materials, optical waveguides, prism sheets, polarizing plates, phase plates, viewing

25  angle correction films, adhesives, films for liquid crystals such as polarizer protective
films and the like in the liquid display field. Moreover, they may be encapsulating
materials, antireflection films, optical correction films, housing materials, protective
films of front glass, front glass substituting materials and adhesives for color PDP
(plasma display) expected as a next-generation flat panel display; mold materials for

30 LED, encapsulating materials for LED, protective films of front glass, front glass
substituting materials and adhesives for use in LED displays; substrate materials,
optical waveguides, prism sheets, polarizing plates, phase plate, viewing angle
correction films, adhesives and polarizer protective films in plasma address liquid
crystal (PALC) displays; protective films of front glass, front glass substituting

35  materials and adhesives in organic EL (electroluminescence) displays; and various film
substrates, protective films of front glass, front glass substituting materials and
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Synthetic Exanple 6 Into a flask equipped with a stirrer, a reflux
condenser and a stirring 15 apparatus, 20 parts of

2, 4-di et hyl pentanedi ol and 100 parts of the acid anhydride (G 3) were
added with perform ng nitrogen purging. After carrying out a reaction
at 40C for 3 hours, heating and stirring were perforned at 70C for 1
hour (di sappearance (1 area % or |ess) of 2,4-diethyl pentanediol was
confirmed by GEC) to obtain 120 parts of a curing agent conposition
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the sidOverddssfraniedpteasaad pircuite (QRICY. ~In the optical fiber field, they may be
illumination lamps/light gu1dcs and the like for decoration display, sensors in industrial
uses, displays/signs and the like, and optical fibers for communication infrasteuctire
and for domestic digital device connection, In the peripheral materials for
semiconductor integrated circuit, they may be resist materials for microlithography for
25  LSIorultra LSI materials. In the automobile/transport aircraft fields, lamp reflectors
* for automobiles, baring retainers, gear parts, corrosion-resistant coatings, switch parts,
headlamps, parts in engines, electrical components, various interior and exterior
equipments, driving engines, brake oil tanks, rustproof steel plates for automobiles,
interior panels, interior materials, protective/bonding wire harness, fuel hoses,
30  automobile lamps and glass substitutes, Moreover, they may be double-glazed
glasses for railway vehicles. Furthermore, they may be toughness-imparting agents
for aireraft structural materials, engine peripheral members, protective/bonding wire
harness and corrosion-resistant coatings. In the architecture field, they may be
interior/processing materials, electric covers, sheets, glass intermediate films, glass
35  substitutes and solar battery periphery materials, In agriculture, they may be house-
covering films. As next-generation optical/electronic function organic materials, they
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present inside the encapsul ati on was observed. The results are shown
in Table 1. [01051 Measurenent Conditions Corrosive gas: a 20% by

wei ght aqueous ammoni um sul fide sol ution 25(di scoloration into black
i s observed in the case where the sul fur conmponent is reacted with
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10 BGA and CSP (including underfill for reinforcement) and the like.

[0090]

Examples of the other uses of the optical material include general uses
wherein epoxy resin compositions are used. For example, they may be adhesives,
paints, coating agents, molding materials (including sheets, films, FRP and the like),

15  insulating materials (including printed boards, electric wire coverings, ete.),
encapsulating agents, and also additives for other resins and the like, Asthe
adhesives, in addition to adhesives for civil engineering, architecture, automobiles,
general office works and medical uses, adhesives for electronic materials may be
mentioned, Of these, as the adhesives for electronic materials, there may be

20  mentioned interlayer adhesives of multilayer substrates such as build-up substrates,
die-bonding agents, semiconductor adhesives such as underfill and the like, underfill
for BGA reinforcement, anisotropic conductive films (ACF), adhesives for mounting
such as anisotropic conductive pastes (ACP) and the like.

25 Examples

[0091]

The following will describe the present invention further in detail with
reference to Synthetic Examples and Examples. In this connection, the present
invention is not limited to these Synthetic Examples and Examples, Inthe

30  Description, parts, %, ratics, and the like are all on the basis of weight without specific
annotation. Incidentally, individual physical property values in Exarmnples were
measured by the following methods.

(1) Molecular weight: weight-average molecular weight as a value in terms of
polystyrene measured under the following conditions was calculated by GPC method.

35  Various conditions for GPC

Manufacturer; Shimadzu Corporation
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345 1 Conposition Epoxy resin A-1 7.3 7.3 7.3 7.3 7.3 7.3 1 Curing
agent H1 2,0

Column: guard column SHODEX GPC LF-G LF-804 (3 columns)
Flow rate: 1.0 ml/min.

Column temperature: 40°C

Used solvent: THF (tetrahydrofuran)

5 Detector; RI (refractive index detector)

(2) Epoxy equivalent: it was measured by the method deseribed in JIS K-7236.

(3) Viscosity: it was measured at 25°C using an E-type viscometer (TV-20)

manufactured by Toki Sangyo Co., Ltd.

[0092]
Synthetic Example 1

As the production step (i), 106 parts of B-(3,4-
epoxycyclohexylethyltrimethoxysilane, 234 parts of a silanol-ended
methylphenylsilicone oil having a weight-average molecular weight of 1,700 (value
measured on GPC) (silanol equivalent of 850, calculated as a half of the weight-

15  average molecular weight measured using GPC), and 18 parts of a 0.5% potassium
hydroxide (KOH) methanol solution were charged into a reaction vessel, and the
temperature was elevated with setting the bath temperature at 75°C.  After the
temperature elevation, a reaction was carried out under reflux for 8 hours.

As the production step (i), after addition of 305 parts of methanol, 86.4

20  pazts of a 50% distilled water methanol solution was added dropwise over a period of
60 minutes and a reaction was carried out under reflux at 75°C for 8 hours. After
completion of the reaction, neutralization was performed with a 5% agueous sodium
dihydrogen phosphate solution and then methanol was recovered by distillation at
80°C. Thereafter, 380 parts of methyl isobutyl ketone (MIBK) was added and

25  washing with water was repeated for three times. Then, 300 parts of an
organopolysiloxane compound (A-1) having a reactive functional group was obtained
by removing the solvent at 100°C under reduced pressure from the organic phase.
Epoxy equivalent of the obtained compound was 729 g/eq; weight-average molecular
weight was 2,200; and the appearance was colorless and transparent,

30 [0093]

Synthetic Example 2

In a flask equipped with a stirrer, a reflux condenser and a stirring
apparatus, 20 parts of tricyclodecanedimethanol and 100 parts of
methylhexahydrophthalic anhydride (RIKACID MH, manufactured by New Japan

35  Chemical Co., Ltd., hereinafter referred to as acid anhydride (C-1)) were added with
performing nitrogen purging,  After carrying out a reaction at 40°C for 3 hours,

10
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heating and stirring were performed at 70°C for 1 hour and disappearance (1 area % or
less) of tricyclodecanedimethanol was confirmed by GPC.) to obtain 120 parts of a
curing agent composition (H-1} containing a polycarboxylic acid (B-~1) and the acid
anhydride (C-1). The obtained one was a colorless liquid resin and, with regard to
purity by GPC, the polycarboxylic acid (B-1; the following formula (7)) was 55

area % and methylhexahydrophthalic anhydride was 45 area %, Moreover, functional
group equivalent was 201 g/eq.

[0094]
CH,
O -
\ 7
O/{DD o COOH
H;C—
o)

CCOH

[0095]
Synthetic Example 3

In a flask equipped with a stirrer, a reflux condenser and a stirring
apparatus, 135 parts of tricyclodecanedimethanol, 70 parts of the acid anhydride (C-1),
and 15 parts of cyclohexane-1,2,4-tricarboxylic-1,2-anhydride (H-TMAn,
manufactured by Mitsubishi Gas Chemical Co., Inc., hereinafter referred to as acid
anhydride (C-2)) were added with performing nitrogen purging. After carrying out a
reaction at 40°C for 3 hours, heating and stirring were performed at 70°C for 1 hour
(disappearance (1 area % or Iess) of tricyclodecanedimethanol was confirmed by GPC)
to obtain 100 parts of a curing agent composition (H-2) containing a polycarboxylic
acid (B-2) and the acid anhydride (C-2). The obtained one was a colorless liquid
resin and, with regard to purity by GPC, the polycarboxylic acid (B-2; the following
formula (8)) was 37 area %; the acid anhydride (C-2) was 11 area %; and the acid
anhydride (C-1) was 32 area %. Moreover, functional group equivalent was 171 g/eq.

[0096]
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[0097]
Synthetic Example 4

In a flask equipped with a stirrer, a reflux condenser and a stirring
apparatns, 20 parts of |,4-cyclohexanedimethanol and 100 parts of a mixture of
methylhexahydrophthalic anhydride and hexahydrophthalic anhydride (RIKACID
MF-700, manufactured by New Japan Chemical Co., Ltd., hereinafter referred to as
acid anhydride C-3) were added with performing nitrogen purging. After carrying
out a reaction at 40°C for 3 hours, heating and stirring were performed at 70°C for 1
hour (disappearance (1 area % or less) of 1,4-cyclohexanedimethanol was confirmed
by GPC) to obtain 120 parts of a curing agent composition (H-3) containing a
polycarboxylic acid (B-3) and the acid anhydride (C-3). The obtained one was a
colorless liquid resin and, with regard to purity by GPC, the polycarboxylic acid (B-3;
the following formula (9)) was 57 area % and the acid anhydride (C-3) was 43 area %.
Moreover, functional group equivalent was 200 g/eq.

[0098]
O
R
o A
R—T— &)
Q
CQOH
0 COOH
R=H ar CHy
[0099]
Synthetic Example 5

In a flask equipped with a stirrer, a reflux condenser and a stirring
apparatus, 20 parts of 1,6-hexanediol and 100 parts of the acid anhydride (C-3) were

added with performing nitrogen purging. After carrying out a reaction at 40°C for 3
hours, heating and stirring were performed at 70°C for 1 hour (disappearance (1
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Curing catalyst 1-1 0.04 0.04 0.04 0.04 0,04 0.04 Discoloration time
of lead frane 10 minutes 0 o 0 0 0 0O 30 mnutes o0 0 0 O

area % or less) of 1,6-hexanediol was confirmed by GPC) to obtain 120 parts of a
curing agent composifion (H-4} containing a polycarboxylic acid (B-4) and the acid
anhydride (C-3), The obtained one was a colorless liquid resin and, with regard to
purity by GPC, the polycarboxylic acid (B-4; the following formula (11)) was 65

5 area % and the acid anhydride (C-3) was 35 area %. Moreover, functional group
equivalent was 200 g/eq,

[0100]
10 !
R
A
an
AN O
9]
R—---
o] COOH
COCH
R=Hor CH;
[0101]
Synthetic Example 6

Into a flask equipped with a stirrer, a reflux condenser and a stirring
15  apparatus, 20 parts of 2,4-diethylpentanediol and 100 parts of the acid anhydride (C-3)
were added with performing nitrogen purgimg, After carrying out a reaction at 40°C
for 3 hours, heating and stirring were performed at 70°C for 1 hour (disappearance (1
area % or less) of 2,4-diethylpentanediol was confirmed by GPC) to obtain 120 parts
of a curing agent composition (H-5) containing a polycarboxylic acid (B-5) and the
20  acid anhydride (C-3), The obtained one was a colorless liquid resin and, with regard
to purity by GPC, the polycarboxylic acid (B-5; the following formula (12)) was 50
area % and the acid anhydride (C-3) was 50 area %. Moreover, functional group
equivalent was 201 gleq.
[06102]
25
HO. o} o} OH

o/j/\(\ o (12)
R R
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o0X 1 hour o oooox 2 hours aoOoaxx [0107] From
t he above results, it becones obvious that the epoxy resin
conposition of the present invention (conposition containing the

or ganopol ysi | oxane 10conpound and t he pol ycarboxylic acid) does not

di scolor the silver plating of the lead frane as conpared with the
epoxy resin conposition of Conparative Exanple (containing the

si |l oxane conpound and the acid anhydride). Therefore, the conposition
of the present inv%ahh?n is excellent in corrosive gas resistance.

Examples 1, 2, 3, 4, 5, and Comparative Example 1

Using the organopolysiloxane compound (A-1) obtained in Synthetic
Example 1 as an epoxy resin, a curing agent composition (H-1), (F-2), (H-3), (H-4)

5  (H-5)obtained in Synthetic Examples 2, 3, 4, 5, 6 as a curing agent for Examples, an
acid anhydride (C-3) as a curing agent for Comparative Example, and a curing
accelerator (Hishicallin PX4MP manufactured by Nippon Chemical Industrial Co.,
Litd., hereinafter referred to as catalyst I-1) as a curing accelerator, they were blended
in blending ratios shown in the following Table I and defoaming was performed for 20

10 minutes to obtain epoxy resin compositions of the present invention or for comparison.

[0104]

(Corrosive gas permeation test)
Using the obtained epoxy resin compositions, it was filled into a syringe
and injected into a surface-mounted LED package having 5 mm square as an outer
15  diameter (inner diameter of 4.4 mm, outer wall height of 1.25 mm) on which a chip
having a central emission wavelength of 465 nm had been mounted, using a precise
injection apparatus. The injected article was placed into a heating furnace and
subjected to a curing treatment at 120°C for 1 hour and further at 150°C for 3 hours to
prepare an LED package. The LED package was allowed to stand in a corrosive gas
20  under the following conditions and color change of the silver-plated lead frame part
present inside the encapsulation was observed.. The results are shown in Table 1.
[0105]
Measurement Conditions
Corrosive gas: a 20% by weight aqueous ammonium sulfide solution
25  (discoloration into black is observed in the ¢ase where the sulfur component is reacted
with silver)

Contact method: a vessel containing the agueous ammonium sulfide
solution and the LED package were placed together in a wide-mouthed bottle and,
under a tightly closed sitvation with capping the wide-mouthed bottle, vaporized

30 ammonium sulfide gas was allowed to come into contact with the LED package.

Judgment on corrosion: The time required for discoloring the lead frame
which is present inside the LED package to black (called blackening) was observed
and the LED package requiring longer color change time is judged to be more
excellent in corrosive gas resistance.

35 The observation was performed by taking out the package after 10
minutes, after 30 minutes, after 1 hour, and after 2 hours, Evaluation was as follows:
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(01081 15Whil e the present
with reference to specific enbodi nents thereof,

it will

i nventi on has been described in detai
be apparent

and

to one skilled in the art that various changes and nodifications can
be made therein without departing fromthe spirit and scope thereof.
The present application is based on Japanese Patent Application No,
2009- 20 256810 filed on Novenber 10, 2009, and the whole contents
are incorporated by reference. Al so, all the references cited herein
are incorp n_ by .reference as

A epoxy r%ﬁ%f%s R8P Y BEITRRE R P P8 & s Slolh BRarmd nfieiing
pol ycar boxyprawn adirew Bps evsluatediee knend a package completelyridaskesdiwgsi | oxane

(A) is an Qpﬂﬁﬁed£§Rﬁ1 having at least a glycidyl group and/or an
epoxycycl ohexyl ﬂﬁ n the nol ecul e thereof and t he
pol ycar boxyl i c aci @é; Is a pol ycarboxylic acid having at |east two
or noredca 11 groups and having an aliphatic hydrocarbon group as
the main skeleton. 10 2. The epoxy . resi N conposi|thagrative
according to claim1, which containg an aci d”&fl§dri de (CO)|. Exumple
3. The epoky resin conposition accofding tp €l'aim 1 of ¢, [whereinithe
15 _pol ycar pOXYTTC ACL{L T 5. [COMppuny pOTRG IE™by [Teack Trgra
bi functi onpl to hegafturfctrormat potyyg e atpohot —havrng—5—or o q
carbon atops with p saturat gd “'.phetﬁe c¥c! e—aga—aphrede-
4. A cured pr oduct | obt ai ned by By g ng-tHe wzp'\yy nesinl comosition|20
according t g§¥m9nem9;zl%grnsli3to 3 20 1S, An optical
seni conduct or ~devi e c&hgrrsinQLan optigal sem conduct or ¢l enent and
t he cured |product pccording |toedaiin 4. 20
C-3 1.7
Curing catalyst I-1 0.04 | 0,04 | 0,04 | 0,04 | 0.04 0.04
10 minutes o o =] o o o
Discoloration time of 30 minutes Q o o o o X
lead frame 1 hour o o o ) o %
2 hours o o ) a o XX
[0107]

From the above results, it becomes obvious that the epoxy resin
composition of the present invention (composition containing the organopolysiloxane
compound and the polycarboxylic acid) does not disecolor the silver plating of the lead
frame as compared with the epoxy resin composition of Comparative Example
(containing the siloxane compound and the acid anhydride). Therefore, the
composition of the present invention is excellent in corrosive gas resistance,

[0108]

While the present invention has been described in detail and with
reference to specific embodiments thereof, it will be apparent to one skilled in the art
that various changes and modifications can be made therein without departing from the

10

15

spirit and scope thereof.

The present application is based on Japanese Patent Application No, 2009-
256810 filed on Naovember 10, 2009, and the whole contents are incorporated by
Also, all the references cited herein are incorporated herein by reference

20
reference.
as 2 whole.
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Claims

1. An epoxy resin composition comprising an organopolysiloxane (A)
and a polycarboxylic acid (B),
wherein

the organopolysiloxane (A) is an epoxy resin having at least a glycidyl
group and/or an epoxycyclohexyl group in the molecule thereof and

the polycarboxylic acid (B) is a polycarboxylic acid having at least two or
more carboxy! groups and having an aliphatic hydrocarbon group as the main skeleton.

2. The epoxy resin composition according to claim 1, which contains an
acid anhydride (C).

3. The epoxy resin composition according to ¢laim 1 or 2, wherein the
polycarboxylic acid is a compound obtained by reacting a bifunctional to
hexafunctional polyhydric alcohol having 5 or more carbon atoms with a saturated

aliphatic cyclic acid anhydride.

4. A cured product obtained by curing the epoxy resin ¢composition
according to any one of claims 1 to 3.

5. An optical semiconductor device comprising an optical
semiconductor element and the cured product according to claim 4.
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