DESCRI PTI ON TI TLE OF THE | NVENTI ON Phot osensitive Resin
Conposition and Method for 5Produci ng Sane TECHNI CAL FI ELD [ 0001] The
present invention relates to a photosensitilve 10resin conposition useful as
an el ectrical conponent in sem conductor devices, mcroplastic |enses,
liquid crystal polarizing plates, optical wayeguides and the |like which are
i ntended mainly for optical applicatieps-papdayresin insulating filmused
for an 15el ectrical/electronic materi al F sem conduct or devi ces,

mul tilayer circuit boards and the like. Mre specifically, the present
invention rel apesrEopR #REefiabytefycanera nodul e plastic mni-lenses or
canera nodul e peripherals of cellular phones, nonitor caneras and the
20l i ke; a materi al ?ﬁ@t?ﬁ%n$b?hﬁﬁl%ﬁﬁ%ﬁ %PWEQ?%EH%%t@%dI%@Eﬁ@%rf%ht|ca
connun|C@t|on racoALeL eyl ashéc | ens for solid imging devices such as CCD or
CMOS i mage sensor, an LED encapsul ant, a photonic crystal for achieving
hi gh LED Iunlnance athin-filmtransistor array in the display 25field, or
a material forTEbenaotLreftection film a material for optical elenents for
a polarizing pkgbﬁ Ln a liquid crystal projector, and a material for the
formation of a tir coat or an interlayer insulating filmof an LSI chip.
30 BACKGROUND ART [0D002present phmision tehstes wasy plonmdahandive

| nexpensive coppar ed.g,0l Aspor ARG, FErel e i s dely, s 3pyar ety

of optical products mat er i her or,  various transparent
mat eri al s, forsexaaph@uckox Héﬁtm%,stmrccmzalsﬁfclc skes s, pol gwed hyl

met hacryl at e Oér}/stg] %IPeLz}’ﬁ;EJYrE&'}?la@é‘Q %ﬁ%é@%&é%@é@%ﬁ& rifuch as

pol ydi et hyl ene_gl ycol s(al Tyl carbonate), are used. However, as indicated

in Patent Docuhbheswiiahdipe hejsendemvint bhal ot ie s W@%W’eﬁheat
resistance of $200C pLsiESsn QYR Wensi TPreved, r@nd;do not ensure

i5 electrical/electronic material of semiconductor devices,
multilayer circuit boards and the like. More
specifically, the present invention relates to a material
for camera module plastic mini-lenses or camera module
peripherals of cellular phones, monitor cameras and the

20 like; a material for the formation of a microplastic lens
for coptical communication, a microplastic lens for sclid
imaging devices such as CCD or CMOS image sensor, an LED
encapsulant, a photonic crystal for achieving high LED
luminance, a thin-film transistor array in the display

25 field, or a material for the antireflection film, a
material for optical elements for a polarizing plate in a
liquid crystal projector, and a material for the
formation of a buffer cecat or an interlayer insulating

film of an LSI chip.

30
BACKGROUND ART
[0002}
A plastic lens is easy to mold and inexpensive
compared to glass, and therefore is widely used in a
35 variety of optical products. As the material therefor,

various transparent materials, for example, a

thermoplastic plastic, such as polymethyl methacrylate or



resistance to a solder reflow heat at 260C. [0003] In general, a

si |l oxane pol ynmer having a =-Si -O Si = structure has high heat resistance.
Pat ent Docunent 3 10di scl oses a pol ysil oxane having a nol ecul ar wei ght of
3,000 to 10,000, which is obtained by polyg&erizing a silanediol and an

al koxysi | ane by a two-stage process. RELATED ART 15PATENT DOCUMENT [ 0004]

P Do : i Publ j cat i i) No.
05- 31136 Pat ent BB2IREaECS “Rhh LG S00as Jbehy Sonit e bocanpnt 3

| nt er nat i onal P@bYﬁé@thEhenb.gQﬂ@@lEQB?lelmhn@%ﬂﬁ@naﬂﬂWWMaﬁi}UﬁﬁdE

| NVENTI ON' PROBLLENG, I BE SOLYED, BYq THE d NVENT! SN 2l ,0005] Ay 0b) %ﬁé%@f t he

present invention Is to provide a photosensitive resin conpositio avi ng
excel | ent char@etBepsiPesl BYERT 53T HeeFalY Shvek hext stemce Mmeh @hough to

cause noscr aCk%@&@roxpﬁ%éé‘%v%ﬁﬁc"gh?gn%@]ﬁﬁ% 0Ly ougl 3 ol ?_J%eat cycl e

of -40C to 125C after curl ng, ‘f or “production of products
W th integratedeelecinoni topartsl asr ofe Sobw chesdater 1 MEYIcng el enent s t hat

requires a reft&wb$fldering process, a resin usable for the conposition,
and a cured producti” 35using the conposition. -3 MEANS TO SCLVE THE

PROBLEMS [ 0006] In déeepiesentsinvemonse haver stadied howg t-a-igps ove a
si | oxane-contai nin photosquitive resin so as to ﬁgta
Fette %

5th
above- descri bed" 0BT B¢t R3S UGt i 1° hast B atent Dotument 3

10 discloses a pelysiloxane having a molecular weight of
3,000 to 10,000, which is cbtained by polymerizing a

silanediol and an alkoxysilane by a two-stage process.

RELATED ART
ib PATENT DOCUMENT
[0004]
Patent Document 1: Japanese Unexamined Patent
Publication (Kokai) No. 08-3113¢
Patent Document 2: Kokai No. 2004-245867
20 Patent Document 3: International Publication No.
2008/123224, vpamphlet

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
25 [0005]
An object of the present invention is to provide a
photosensitive resin composition having excellent
characteristics, such as thermal shock resistance high

enough to cause no cracking or peeling even when passed

30 through a cold-heat cycle of -40°C to 125°C after curing,
which is useful for production of products with
integrated electronic parts or of solid-state imaging
elements that reguires a reflow soldering process, a
resin usable for the composition, and a cured product

35 using the composition.



found that, when only a specific silanol conpound is
condensati on-pol yneri zed and i s added with a photopol ynerization initiator,
or when a specific silanol conpound and a specific al koxysilane conpound
are m xed 10and condensati on-pol yneri zed-ard—a phot opol yneri zati on
initiator is added thereto, a photosensitive resin excellent in the thernmal

shock resi st ange,ganrhesobiai ned. pdhe Present inventors have al so invented
a nethod for increasing the nolecular weight of a 15pol ysil oxane. The

present invent [®®0®hs been acconplished based on these findings, i.e., the

present invention ighas,fOLdoms:ndd907)s have studidd HuPhAL osSgNsi-Ed Vv

resin conposition conprising; 20(a) 100 parts, by mass of a .
pol yor ganosi | oxahe*#asT Fe e Pot et abt e $ Yinetd orfat 11yrsus dif attain (p)
from0.0% to 3fhpastsvdydemssiwid aphatopal ynerigation initd atisn

wherei n the polyorganosi | oxane i s obtai ned by nmeans 25of a nethod of m xin
at Ie:ast onepa%{%&gs&?%%'e "@B%o(lffh]dyr%p%’%%@rf%‘ﬁﬁ FY1+ oWy Yeheral for)r(r:JIg

(1): R aR2bsi ¢@12@)sdepeb{pd)ymerized and is adddahergim Rl is an ester

bond- cont ai ni ng. or gani ¢. gr oup. havi ng. .a. carbon nunber of 2 to.17, and at
301 east one RKSIEN TP o0 Y ol S e ethncti oyt B Tt dhen a
plurality of R2suarengrasent ,spachific independentd yGorgmwald phat inci:grdup

havi ng agcar bo . 5,910, L ch, may v S t nt. R3 is,
when a plural i%@o‘ %@%?%%r? senxfrk,{we%c ism??ladgjprgontl nt %/I&é%lr%%tr%e yl
group or an ethyltprloup;isn dddeth treger, of phorosengiisvarncdsitreger of 0, 1

or 2; and a+b 4.5.3 Mnd €55} i SRl Al Mdcit o obtaih & maxtwe, and
pol ymeri zing the mxture, wherei n the pol yorganosi | oxane contains a

structure repreédent®if by Tt | IR gelsrean t 3ot Rae (@30 (Dvelistterein X is

an organi c gr ok Nayi il & cardon munber @1 dedmASleignd wheyein from5 to
60% by nunber of Si, atons in the E?g)l%c}'[(}}rga,nom | oxane are contained in the
structure reprRhte i, Genertt Higiifila @pjention has been

accomplished based on these findings, i.e., the present
invention is as follows.
[0007]
{1} A photosensitive resin composition comprising:
20 (a) 100 parts by mass of a polyorgancsiloxane having
a polymerizable functicnal group; and
(b) from 0.01 to 30 parts by mass of a
photopolymerization initiator;
wherein the polyorganosiloxane is obtained by means
25 of a method of mixing at least one alkoxysilane compound
represented by following general formula (1):
R'aR%,81 (OR®) 4oaop (1)
{wherein R' is an ester bond~containing
organic group having a carbon number of 2 to 17, and at
30 least one R' has an acryloyl group or a methacryloyl
group; R? is, when a plurality of R’s are present, each is
independently, an aliphatic group having a carbon number
of 1 to 10, which may have a substituent: R* is, when a
plurality of R’s are present, each is independently, a
35 methyl group or an ethyl group; a is an integer of 1 or
2; b is an integer of 0, 1 or 2; and a+b is 3 or less}

and a catalyst to obtain a mixture, and polymerizing the



10[ 0008] [ 2] The photosensitive resin conposition according to [1],
wherei n the pol yorganosil oxane is obtained by neans of a nethod of m xing
the at | east one al koxysilane conpound represented by general formula (1),
at | east one 15sil anol conpound represented by followi ng general fornula
(3): RARSSI (OH) z(3) {wherein each of R4 and R5 is an
aliphatic, al iﬁyglcil%eor aromati c group having a carbon nunber of 3 20to 10,
whi ch may have a substituent} and a catalyst to obtain a mxture, and

pol ymeri zi ng the m xherein[ooogolyorgandsilanenghernseriss t4 vl resinre

conposi tion accQprdiognt gl £5114h: ndELSd P ramdo 4 oA40% by number of Si

25atons in the polyorganosiioxane are contained in the structure
represented by general fornul=5{2)-X{9040] [4] A photosensitive resin

conposi tizon conprising: (a) 1 : I i e; and
SOFE) S:‘ r I05m 0. Orlrpt IQSIBOQpaﬁt)s bg&hneg%i%fbpgléprﬁ%?o%%?%ﬁg?i%lgc%l%gnq?ﬁ%r%gor;

wher ei n t he pofgvpganosiboxane 1stobtal neardy neans of a method of mixing

at | east one al koxygitane, cCoppaund: & eps esent adkyr foF | oW nggengr aly § ormul a
(1): 35R1aR2bS1(OR3)4-a-Db(1) . {wherein R4 1s an ester
bond- cont ai ni NGO bY GAHREC G bLPA PRV Y @eEr BRF nuhber® oft ¢ 1Y, and at -

5 - least one Rdphase@fe@Chy! @¥he S DURoOfu B Mt hacryl oyl group; R2 is, when
a plural |Oty of gﬁ@%ﬁre present, each is independently, an aliphatic group
havi ng a’car boh er of 1 to 10, which may have a substituent; R3 is,

when a 5Splurality of2R3sharghptesentiteaehrésin noependentdy, adysitogen, a
of 0 1%0r 2 “kpalhip Tee Oy el oA ST YR o DBOA A R ur e, —and
pol ymeri zi ng trheams x¢iire, nandod Cwhenieting hehe adti ol edst henpeakk@areal deatd ved
froma compound represented by general formula {1), at least one
15 silancl compound represented by feollowing general formula
{3):
RIR’S1 (OH) » (3)
{wherein each of R? and R’ is an aliphatic,
alicyeclic or aromatic group having a carboen number of 3
20 to 10, which may have a substituent} and a catalyst to
obtain a mixture, and polymerizing the mixture.
[0009]
[3] The photosensitive resin compositiocn acceording
to [1] or [2], wherein from 10 to 40% by number of 8§i
25 atoms in the polyocrganosiloxane are contained in the
structure represented by general formula (2).
[0010]
[4] A photosensitive resin composition comprising:
{a) 100 parts by mass of a polyorganosiloxane; and
30 (b from 0.01 to 30 parts by mass of a
photopolymerization initiator:
wherein the polyorganosiloxane is obtained by means
of a method of mixing at least one alkoxysilane compound
represented by following general formula (1):
35 R'.R%S1 (ORY) g-amp (1)
{wherein R' is an ester bond-containing

organic group having a carbon number of 2 to 17, and at



carboxylic acid of the ester bond and the peak area derived from an al cohol
of the ester bond in the pol yorganosil oxane by 41-1-NVR spectrumis
decreased by 5 to 60% conpared to the m xture of the al koxysil ane conpound
15bef ore pol yneri zation. [0011] [ 5] SThe photosensitive resin
conposition according to [4], wherein the pol yorganosil oxane is obtained by

nmeans of a net f_m. xin at st 0 I i e und
represent ed bymggﬁgrg éf%r%ﬁ%g%fiﬁééga?%%gﬁxﬁﬁgfé?ﬁ%ﬁ%tﬁggﬁéggﬁg
represent ed bygfohbowRhg endraal & arlmual i(3) o RERESRFEHp2Es8NY) , { wheheiin
each of R4 and; i I ,phati ¢y - i cycli G0 i p ing a
car bon nunber %$§%b§%§€%?i%£i%% %%igﬁgéégagégg%t%?ﬁ%ﬁ??gagﬁgggﬂa?% y%? to
obtain a m xtuP€, lahd potyrerFhiAyYt hevei &t erlestibeant; R° is, [Wglemhe

phot osensi tiveprgshni €QMPESkid YraGoAHNY 33U [A HadRInasherei n the
ratio of the peak area derived froma carboxylic acid of the ester bond and
the peak area QJEFFOBE"frdnPaR A&t cHROIP oP* t BR @88t BBAEPT Pt he AHNMVR

spectrum of thenpetyerg@anvstbloxane is gecieasgerbyrl0, tD 40% goapar gdnt o

the m xture of .the al koxysil ane 35co und and the. sil anol,k conpound before
bol yer i sat i oni ST S035] FE¥E) | ARF 3 RRRROY e AT ph DSt e MK EERE: Thon
conpri si ng: polymefayid@Ocpartsxbyrapssndf a pol yor ganosi | oxane; and

\(NE) frome0.01 to 30w198££??nb%’h£'&§§t9 S‘fptﬁgégyggék\f”ﬂééa@éﬂ?vé@i Hators
erei n the pol yorganosiToxané 15 0btal né neans 5of “a nmet hod of “m xi ng
at | east one at&oikysyl aneacbipoiinthe epsesentedd bynd otheowagk genexal fornul a

(1): R10221, Si §ORB)o§- ArBk Ln alcohol of the est¥PELS {gean ester
bond- cont ai ni ng organi ¢ group %aV|ng a car%on nunber o@ ggto ?7, and at
polyorgancsiloxane by 'H-NMR spectrum is decreased by 5 to
60% compared to the mixture of the alkoxysilane compound
15 before polymerization.
[O011]

[5] The photosensitive resin composition according
to [4], wherein the polyorganosiloxane is obtained by
means of a method of mixing the at least one

20 alkoxysilane compound represented by general formula (1),
at least one silanol compound represented by following
general formula (3):

R'R°S1 (CH) » (3)
{wherein each of R? and R® is an aliphatic,

25 alicyclic or aromatic group having a carbon number of 3
to 10, which may have & substituent} and a catalyst to
obtain a mixture, and pelymerizing the mixture.

[0012]

[6] The photosensitive resin composition according

30 te [4] or [5], wherein the ratio of the peak area derived
from a carboxylic acid of the ester bond and the peak
area derived from an alcohol of the ester bond in the *H-
NMR spectrum of the polyorganosiloxane is decreased by 10
to 40% compared to the mixture of the alkoxysilane

35 compound and the silanol compound before pelymerization.,
[0013]

[7] A photosensitive resin composition comprising:



10l east one Rl has an acryloyl group or a nethacryloyl group; R2 is, when a
plurality of R2s are present, each is independently, an aliphatic group
havi ng a carbon nunber of 1 to 10, which may have a substituent; R3 is,
when a plurality of R3s are present, each it -i ndependently, a 15 net hyl
group or an ethyl group; ais an integer of 1 or 2; bis an integer of 0, 1

or 2; and atb is 3 I } | eas 1e_si d, represented by
fol | ow ng general fg%%uﬁgé(gfgkﬁ4ﬁg§%?ggbafs%ag§¥%§gggﬁﬁgégé Q%?'Rﬁngnd R5
is an aliphatic, alikycFremob.@aitohaté¢ gaotp haviagsaotarbon nunber of 3 to
10, which may ﬁggog?ﬁygéggaggg%k and.a catalyst to obtain a mxture, and

pol yneri zing the m . erein an area having a wei ght average
mol ecul ar 25wei ght BReIeDBOtbE ADFECT GNP HECHANGt AR daPHa poRYshyrenanas

neasur ed sby gebrpgr gBaLEQNG €Nk 0uBL 9L APNYL (EPOI e i 51 K0% 01 1 RE ec8bpbhsgWhol e
GPC peak area. %0014] 30[ 8] The photosensitive resin COﬁEOSItIOﬂ accordi ng
to any one of F4Prede]?pd Wkef i hOY eI aPROXY3T | anE eofpotihd represented by
general formula (1) is at |east,réme aéoxysi| ane ¢onppound represented by
foll owi ng general fornula (4): 35H2C-qR{R§% - (C:QQ -0- (CH2). n-Si R7c
(OR8) ( 4) {wherein R6 is! AYTFogRntor detHii rgrbociita," G&L03kn a
plurality of RZsganecpgesenthaedct &Scarbdn-numdepententty, ian ahdphatic
group hawi ng a o] u of to 10 i C have substituent; Ra
is, whe%\éa pl u%g%{‘)y%g %gg{aasr ear%rae%re%]t(?yl\ggjt%oq}g%l}/rnc?e\éneen@ean%ﬁaOyal met hyl
group or an etf@iybugroBp;is ivhean 4 ntlegerlidfy Of R*50rr2; pdeissnan eateges of
1, 2 or 3; c+d,j ; d.n.| 4).. 1001 The
photosensitivel?gggﬁgé%ﬁgzgft?@nagééﬁ?%¥ﬁg%%%ﬁgnya%%%éo? f%T?OfSTU%%%l[S]
to [8], whereiffal feast  10ohehorarthand Rasihsgeheealr: for md.a W& is an

alicyclic groupihayingyasgarhon numhersofc 3 40110, W &hdmye laue a

SUbStlt%%nt' methyl group or an ethyl group; a is an integer of 1 or

Z2; b i1s an integer of 0, 1 or 2; and atb is 3 or less},

at least one silanol compound represented by following

general formula (3):

R'R°S1 (OH) 4 (3)

20 {wherein each of R! and R’ is an aliphatic,
alicyclic or aromatic group having a carbon number of 3
to 10, which may have a substituent} and a catalyst to
obtain a mixture, and polymerizing the mixture, and

wherein an area having a weight average molecular

25 weight of 1,050 or more in terms of standard polystyrene
as measured by gel permeation chromatography (GPC) is 70%

or more of the whole GPC peak area.

[0014]

30 [8] The photosensitive resin composition according
to any one cf [1] to [7], wherein the alkoxysilane
compound represented by general formula (1) is at least
one alkoxysilane compound represented by following
general formula (4):

35 HyC=C (R®) ~ (C=0) -0~ (CHz) n~SiR’. (OR®) 4 (4)

{wherein R® is hydrogen or a methyl group; R’ is,

when a plurality of R's are present, each is



[ 0016] [ 10] The photosensitive resin conposition according 15to any
one of [1] to [9], further conprising (c) fromO.1 to 1,000 parts by nass
of an ethylenically unsaturated addition-pol ynerizabl e nonomer per 100
parts by nass of the pol yorganosil oxane. {00%7] 20[ 11] The photosensitive
resin conposition according to [10], wherein the ethylenically unsaturated
addi ti onpol yner, r.1.S.a.:cor n t al pi n i roup.
[0018] 25 15]  TRACBRATBReRert Fhom FbEr Canpaeiri Ah SaRordracrh RGP ehe b
[1] to [11], faift Betocefprivbing wmeyl bave ensubdtitivetseRected Wiroma he
group consi stipg,0f1aRyUbEr avd o} & aSarher e | ghty siahildaar,, an,
adhesion aid, a polynefization inhibitor, a sensitizer, "an 30ant|OX|dant
and a snoot hne¥§LhipaPtPHE agedt. cfDPigproup; ¢ 3330 ThetpHDE08En8itive

resin COEPOS|tan?aC@0&Q'QQ tArapyrope of plirto; [é2&11§h§r8knlég§ and

concentration of .the alk nﬁ ? or alkaline earth metal in the
35phot osensi ti VelPesFATconpBsifion is from0.1 to SOO ppm [ 0020]
[ 14] A productijonipfocess of a polyorganosiloxane - 8 - conprising the

fol |l ow t f: d I

at |Sﬁé?goieeﬁfkgxyé?ﬂaﬁaecéﬁagé%aggéﬁ?zé %?aa GOROTRONE Seneral for mla
(1): SR aR2bSi (GR3)y9eaebft) [2], [3] and [5 to[%&ErewnefﬁlnSaanlesﬁer
bond: contal ni ng, o1 ganke gLeup 13 %v 903,500, 0uTes o, 2,9 AT and at

| east one R has an acr “fhen a
plurality of Rggoapehpwesen@ c@abhnlBumbendepehdeﬂtlgg @hlam|mhath@vgr@up
havi ng a carbogugg elQf 1 to 10, which may have a substituent; R3 is,
when a pluralit R3s are present, each is independently, a nethyl group
or an ethyl gréé 163 is an integer of 1 or 2; bis an integer of 0, 1 or 2;

and at+b is 3 or IeS%imlﬁhér@m@@QénthQvé @ggwa&@fﬁgﬁs%lmt@&cgﬁélﬁ e
equi val ent of OR3 contained I n the al koxysilane conpound present int

ko
reacti or>syst eh? and altafhl Y&t 9 6Bt ai AUatHektGpaprising (c) from 0.1
to 1,000 parts by mass of an ethylenically unsaturated

addition-polymerizable monomer per 100 parts by mass of
the polyorganosiloxane.
[0017]

20 {11] The photosensitive resin composition according
to [10], wherein the ethylenically unsaturated addition-
polymerizable monomer is a compound containing an
alicyclic group.

[0018]

25 [12] The photosensitive resin composition according
to any one of [1} to [11]), further comprising at least
one additive selected from the group consisting of an
ultraviolet absorber, a light stabilizer, an adhesion
aid, a polymerization inhibitor, a sensitizer, an

30 antioxidant and a smoothness~imparting agent.

[0019]

[13] The photosensitive resin composition according
to any one of [1] to [12], wherein the concentration of
the alkali metal or alkaline earth metal in the

35 photosensitive resin composition is from 0.1 to 500 ppm.
[0020]

[14] A production process 0f a polyorganosiloxane,



and reacting the mxture at 20 to 130C for 0.1 to 20 hours while renoving
an al cohol produced by the reaction 20fromthe reaction system and

ii1) washing the pol yorganosil oxane with a sol vent incapable of dissolving

t he pol yorganosi | oxane. [0021] - 8 415] A production process of a
pol yor ganosi | oxane, 25conprising the follow ng steps of: i) producing
(a) a polyorga I one . al koxysi | ane conpound
represent ed byggﬁplgéﬁﬁé géﬁeéﬁpagg Igg%&f:oﬁlaRZbSi(CRS) 9-a-b(1)
30(wherein Rl is aniesperdoondygcdat abnbndgyoopganielgroup havinhgiagcatbon
nunber of 2 to;l7..and.at heastong an_aerykoyuhcgroup e

nmet hacr yl oyl groug %28 2 %Ezgl d euraﬁﬁgu Rgsggretgéeggntglggg%n?s
|ndependently,g@ﬁeéﬁﬂpﬁéﬁﬁélgré&b haV|ng a carbon nunber 35of 1 to 10,

whi ch mays have a substituent; RR%? s; (yd8n_a plurality of R3s are present,
each is independently, a nethyl group or an ethyl graoup; a is an integer of
1or -92; bis an integer oﬁwéerT18rR2 l%ﬁH‘éﬁﬁ%ﬂr??PQNCQQﬁﬁﬁnl%ﬁ | east
one Ssi I(%rjlgal (c;)wgaﬁdcr g@b@@entaeﬁ!n@yaf @bk@mngugsaerakhmtmba (391@1' at
RARSSI 2(3) .5 HEH\@ 0 S an a atic cyclic or
ot 1 o i oub BESnG Earbon Humerr o1 5 10, S o i RaTh
substituent} andcapcaral yst wieen a pﬂmfarnmynmﬁuﬂﬁeaz@n@r@e&mmln@aKMels

m xt ure l1to n oho

or oduced by 100 RESFSREER5A Y r 8t herraneti ShoePshETE ung B8 BRPIMNGaE ng
t he polyorganosiléxanelﬁmthhaCBomﬂenhaVﬂcapabbet@tudnssoR@nmgtwnﬁn a

pol yorganosil o 2 3 ro cordi ng
to [14] or 15[?§P§am%99e§% ﬁﬁéé%% @%%ééﬂ %ﬁﬁgaéfqgkgﬂggﬁ%oun§ sgfected
from the groupméshsilstirpgroprapnatkhli #eeuP’ hjdidxideiahdvan afkal pne
earth metal hydroxi de. ahoggébier oflo 1 bi7h; TﬁﬁdpéQQUQE'9”09r98§§z*22

according to any one of 20] 61, wherei n t he catal yst is
%hydra{éOWh@F@éfto[QO gpduiva ents of water per one equiva

of OR’ contained in the alkoxysilane compound present in

and/ or

the reaction system, and a catalyst to obtain a mixture,

and reacting the mixture at 20 to 130°C for 0.1 to 20
hours while removing an alcochoel produced by the reaction

20 from the reaction system; and

1i) washing the polyorganosiloxane with a solvent
incapabkle of dissclving the polyorganosiloxane.

[0021]

{15] A production process of a polyorganosiloxane,

25 comprising the following steps of:

i} producing (a) a polyorganosiloxane by mixing at
least one alkoxysilane compound represented by following
general feormula (1):

R'.R*S1 (ORY) goaup (1)

30 {wherein R' is an ester bond-containing
organic group having a carbon number of 2 to 17, and at
least one R' has an acryloyl group or a methacryloyl
group; R? is, when a plurality of R’s are present, each is
independently, an aliphatic group having a carbon number

35 of 1 to 10, which may have a substituent; R’ is, when a
plurality of R’s are present, each is independently, a

methyl group or an ethyl group; a is an integer of 1 or



[ 18] The production process according to any one of [14] to [17], wherein
the anobunt of the catalyst is from250.05 to 30 nol % based on a total
nunber of noles of silicon (Si). [0025] [ 19] The production
process according to any one of [14 -to [18], wherein the anmount of
the catalyst is from300.1 to 10 nol % based on a total nunber of noles of

silicon (Si). [,0026]. [ ] Th roguc n ss according to
any one of [14ﬁ % ﬁfon ﬁﬁteger %ge éo §nt9fsggﬁ gléo e ?ragess?’
35acetonitri|eat[0©2EF one szlanol[QmmpAuodredppeedutedobyaﬁnédobyng

phot ocuri ng th% 10 fogggagsq@§ltlve resin conposition according to any
one of [1] to %f otosensitive resin conposition conprising (a) a

polyorgan03|loxane obtalned bi} R%@-ﬁﬁﬁductloﬁ process according to any one

of [14] tp [20] 5and (b) a ph%ee%yﬂ%héﬁtb@nw N{d aiori.s [0028liphatic,
[22] A nethod for producing a nolded article, conprising the follow ng
steps of: f|II@ﬁ@cécéﬁép@rf6Fﬁmﬁ§lﬁnﬁﬁoﬂptHaYﬁégpﬂoF6§@ﬁ§|FPWEGEOPés?n

conposi tion aceer dongwh@canya9nBaot klkubetfi3kntor aadphotesengktive resin
conposition congr|5|n (a) a pol yorganosi| oxane obtai ned b{ t he production
process accor dPR§2i6 an?léﬁéréf pnd] re8CE20pP BRhE THYTArphd o%@l?ﬁe%ﬁ%éflon

initiator, 15pikes$spng the20PeBLRY QhitbersRbd;Agabnsklaca8PSHEBLRCOA by
anot her nDId t he ghotosensltlve resin conmposition to |ight

posI n
from t he hol d éﬁﬁ/é?agﬁbgPrgFEmsF 8 F626bt alnS¥5pABt odlGFed product,
20separating the nokd)fpapnhthg svbshhraterg@hosiloxane with a solvent

incapable of dissolving the pelyorgancsileoxane,
[0022]
{16] The production process according to [14] or
15 [15], wherein the catalyst is at least one compound
selected from the group consisting of an alkali metal
hydroxide and an alkaline earth metal hydroxzide.
[0023]
[17] The production process according to any one of
20 [14] to [16], wherein the catalyst is Ba(CH), and/or a
hydrate thereof.
[0024]
[18]) The production process according to any one of
114] to [17], wherein the amount of the catalyst is from
25 0.05 to 30 mol% based on a total number of moles of
silicon {Si).
[0025]
[19] The production process according to any one of
[14] to [18], wherein the amount of the catalyst is from
30 G.1 to 10 mol% based on a total number of mcoles of
silicon (8i).
[0026]
[20] The production process according to any one of
[14] to [19], wherein the solvent is an alcohol or an
35 acetonitrile.
[0027]
[21] A cured product obtained by photocuring the



separating the nolds fromboth surfaces of the photocured product, and
heating only the photocured product, or the photocured product with the
substrate. 25[0029] [ 23] A nolded article obtained by the nethod
according to [22]. [0030] ~[ 28] ~A pol yor ganosi | oxane obt ai ned
by means of a 30nethod of m xing at Ieast one al koxysi | ane conpound
represent ed, by il aung general LOLMLA (L) o RLERASLLORD) 43 D) o
{wherein Rl i '8 “est'ér ‘bond-Eontarrn ani ¢ “group” Ravi'ng carbon
nunber of 2 to [17; fRQEﬂ§},3@whenpaopbaﬁabutyvefrRanacemppesEpr each is

i ndependent |y, )90 f 10, which
may have a subé?ﬁ?ﬁgSBR%Ré% %ﬁlgé%b@goéﬁg@%gﬂg ?nggkggeb rgggnt each
is |ndependentmyod@CﬁQPWypr@ﬁeeﬁ @ﬂcaﬁdeﬁﬁytogﬂBMponﬁ Ps an4il nﬁ@géﬁodf 1 or
2, bis an integer @f & pho®bplyABdiatkibs 3nekibesst, at |east one
S|Ianol conpound represented gy ? | owi ng 5general formula (3):
R4R58|(CH)2(3){0028] {wherein each of R4 and R5 is an
aliphatic, alicycliqgzen are@ahbe goeuprhavicaggaacabbasdnurberief 3 to 10,
whi ch may have a substltueg faqiﬁa catal st t? 10obtain a m xture, and

pol yneri zi ng t R M XEarE, O lafEr-8¢n St Bsp8 yor ganosi | oxane contains a
structure representédlbﬁn@Dbl@%ﬁpg gemeral; motbulkath2rhe(Bhotosensitive

(aner el 1= 3328005 10U, L 093, 1068 BAD, BAORE o Lik0 19), B,

wherein Trom57t0 ranber ms i n n03|lox
contained in thep@bﬁueﬁueetnepreeemnedomyogeneoalCbmpmmbaHQZ) )[ @031]
20[ 25] The ppl%gﬁ Qgﬁhb%éﬁBﬁaﬁ%CBngﬁﬁehob 24}e @@8 ch%%Qera'
formula (1) is having an acrylic acid est acrylic
acid ester. accordzng to any one of 4] to and
photopelymerization inltlator,
15 pressing the opening of the mold against a substrate

or another meld,

exposing the photosensitive resin composition to
light from the mold and/or substrate side to obtain a
photocured product,

20 separating the mold from the substrate, or
separating the molds from both surfaces of the photocured
product, and

heating only the photocured prceduct, cor the
photocured product with the substrate.

25 [0029]

[23] A molded article cobtained by the method
according to [22].
[0030]

[24] A polyorganosiloxane obtained by means of a

30 method of mixing at least one alkoxysilane compound
represented by fcllowing general formula (I):

R™ aR%81 (OR®) 4-amp (1)
{wherein R'' is an ester bond-containing
organic group having a carbon number of 2 to 17; R? is,

35 when a plurality of R°s are present, each is
independently, an aliphatic group having a carbon number

of 1 to 10, which may have a substituent; R’ is, when a



EFFECTS OF THE | NVENTI ON 25[ 0032] According to the present invention, a
resin or photosensitive resin conposition, having excellent

characteristics, such as thermal shock resistance high enough to cause no
cracki ng or peeling even when passed 30t hraugh a col d-heat cycle, and being
useful for the production of products with integrated electronic parts or

of solid-state | Bt s_that re res refIOM/soId ng. process.
35BRI EF DESCRI BH%% dgy ﬁg Wi NGS° 00 # %h 121 F peflg% ngjy'a 2H NVR
spect rum chart meftthiyhe group2 ox poly@hg&ngsphpxaae1Bnaanlenbgdmnemt1obrthe
present inventbony, i 5p 1kf%ger2beb? 120§h9m5aﬂdG§§bCQ§rg at. Eggs

polyorgan03|loxane in an énbodi ment of the présent Invention. 3] Fig.
3 shows a ' 3C RWVRlspé&t pim éhéﬁméf cphipopoly oeganeshkelahe ﬁﬁléﬁwenbom ment
of the prgsent bﬂg@g@lggrmula 3) [Fig. 4] Fig. 4 shows a 1H NWR
spectrum chart of t he 10pol yor%gn05|loxane i n_anot her enbodi ment of the
present invention. [Fi § 2 5 showd a 1H NWVR spectrum chart of

the pol yorganosil oxane in sti I{hha@@&heéa@ﬂb@@ rendin@fRY he prresantphatic,
a GPOc of the golyor n05|loxane in

i nvention. 15[th hé 9. 6 shows
still another Enbodf 6faFﬁ@aﬁﬁgsgﬁP“Pn @Hﬁpgn FEFGON7TURPEE 95 sHows an
HH COSY spect rum af, thelch may hpokyar gapesikaxane kndaa eghadisentoof the
D e ok b e s oM 3 SH PR SREE AT Shath e
CARRYI NG QUT THE | NVERFEON the polyorganosiloxane contains a structure
represented by following general formula (2):
=31-0-X-Si= (2)
{wherein X is an organic group having a
15 carbon number of 1 to 15}, and
wherein from 5 to 60% by number of Si atoms in the
polyorgancsiloxane are contained in the structure
represented by general formula (2).
[0031]
20 [25] The polyorganosiloxane according to [24],
wherein R*' in general formula (I) is a group having an

acrylic acid ester and/or a methacrylic acid ester.

EFFECTS OF THE INVENTION
25 [0032]

According to the present invention, a resin or
photosensitive resin composition, having excellent
characteristics, such as thermal shock resistance high
enough to cause no cracking or peeling even when passed

30 through a cold-heat cycle, and being useful for the
production of products with integrated electronic parts
or of solid-state imaging elements that requires a reflow

soldering process.

35 BRIEE DESCRIPTION OF THE DRAWINGS
[0033]
[Fig. 1] Fig. 1 shows a 'H-NMR spectrum chart of the



[ 0034] <Phot osensitive Resin Conposition> The photosensitive resin
conposition of the present invention conprises: 30(a) a pol yorganosil oxane
whi ch is obtained by nmeans of a nmethod of m xing a specific al koxysil ane
conpound and a catalyst to obtain a m xturéz and pol ymeri zing the m xture,
and which contains a structure represented by foll ow ng general fornula

(2): 35(2) . wherein X is .an organi roup having a
car bon nunber 5¥ﬂfm¥gaf§f%l§ﬁ§%e-lf3ap FE?Ong 8?08%I§%%r?§§?@8% initiator
[ 0035] invEme ignkoxysi | ane conpound is at | east one al koxysil ane

conmpound representeqﬁg%_fgbzﬁﬁgpggg%g?@glaSEgbnghgr@lgg_B%gRZbSi (OR3)

4-a-b(1) i's an ester bond-containing organic
group havi ng arednvegangsbiérxane? inoan7 emppdiaenteasdt tbRePRESRAS an

acryl oyl group ;@K a+Methacryl oyl 10group; R2 is, when a plurality of R2Zs
are present, each is independently, an aliphatic, alicyclic or aronatic
group having a car bofi ifumSer Féf -1t 6000 fhi Ch MR, SRare s st t wintthaRg
i's, when a pluiRliivbyg@hoB93 cak@epriasant emeaainesti adepardentkynta methyl
group or an eth%: %rou%; 15a is an integer of 1 or 2; b is an integer of O,
1 or 2; and a+BVE"816f | ess}. [0036] In view of storage stability,
it is preferable to[use,. 49 tFHe.pal yooganasihexarnesfads ram chart of the

pol yorg siloxaqe 200bt ai at | east one

. rgan iﬂe% b geags 85 % n%éhgdmOR nh?i@ > pres Ces
al koxysitane coMpdTAdPEpreSERTed "By “A6508 gERaF A "FSFmil a gf), &°Specific
si l anol conpoundvandiancat al yst
[Fig. 5) Fig. 5 shows a "H-NMR spectrum chart of the
polyorganosiloxane in still another embodiment of the
present invention.

15 [Fig. 6] Fig. 6 shows a GPC chart of the
polyorganosiloxane in still another embodiment of the
present invention.

[Fig. 7] Fig. 7 shows an HH COSY spectrum of the
pelycrgancsiloxane in an embodiment of the present

20 invention.

[Fig. 8] Fig. 8 shows a CH CCSY spectrum of the
polyorganosiloxane in an embodiment of the present

invention.

25 MODE FOR CARRYING QUT THE INVENTION
[0034]
<Photosensitive Resin Composition>

The photosensitive resin composition of the present
invention comprises:

30 (a) a pelyorgancsiloxane which is obtained by means
of a method of mixing a specific alkoxysilane compound
and a catalyst to obtain a mixture, and polymerizing the
mixture, and which contains a structure represented by
following general formula (2):

35 =51~0~X~Si= (2)

{wherein X is an organic group having a

carbon number of 1 to 15}; and



to obtain a m xture, and polynerizing the mxture. [0037] 25In this case,
the silanol conpound is at |east one silanol conpound represented by

foll owi ng general formula (3): RARSSI (OH) 2( 3)

(wherein each of R4 and R5 is an aliphatitc}330alicyclic or aromatic group
havi ng a carbon nunber of 3 to 10, which nmay have a substituentl. [0038]
The al koxysi | ane reQE sent gtgéo%b%vg.geggrgli itjatorfornula (1) is
preferably at |east ‘One aP OxXy PIrane’ 35¢ nﬁouna represented by foll ow ng
formula (5): RA0PG50)-0-X-Si R, (0R8)d(5) (wherein R9 is an aliphatic,
alicyclic or - 14 r i | car bon e f 1 to 15,

whi ch may have a sugg?igggﬁkgsgggHgtQﬁégggngnggRgghégggg g%%ylic acid ester
and/ or a net haghybrgsad¢rdeesprpourdi sepneakhphdt Pg, falleyehocoeneagdmtic
group hawy ng argaphen §@EFber of 1 to 15, which nmay have a substituent; R
is, when a plurality of Ric's grgdﬁ%esept, each is_independently, an

al i phatic group having a carbBrFnunb&rRdfi-atnt o 10{iWhi ch may have a

substituent; R8 is, when a plyyakibynok! R8BS &f @M ESeMnd-08Gd Sning

i ndependently, a 10net hyl 8rou§,or an ethél groug; C ig an integer of 0, 1
or 2; dis an PhE&HEr BFOEP Baging. acearpenaighPrEset antonlis fPEnfE to
141, nore prefgrabkycaecrhmpoumdahayd ngl &l agryhp corcd dheastierrgnsyor a
nethacrg%}c aci d ester: Anong ot hers, 1if. i ble in view

f f e f .
TEphot oddhei L bTodBt ok nrm AL o eh i R R el Bt e rebinted by

foll owi ng fornihdepédpdently, an aliphatic, alicyclic or aromatic group

having a carbon number of 1 to 10, which may have a
substituent; R® is, when a plurality of R¥s are present,
each is independently, a methyl group or an ethyl group;

15 a is an integer of 1 or 2; b is an integer of 0, 1 or 2;
and a+b is 3 or less).
[0036]

In view of storage stability, it is preferable to

use, as the polyorgancsiloxane (a), a polyorganosiloxane

20 obtained by means of a method of mixing at least one
alkoxysilane compound represented by above general
formula {1), a specific silanol compound and a catalyst
to obtain a mixture, and polymerizing the mixture.
[0037]

25 In this case, the silanol compound is at least one

silanol ceompound represented by following general formula

{3):
R*'RS1 (OH) (3)
{wherein each of R® and R® is an aliphatic,
30 alicyclic or aromatic group having a carbon number of 3

to 10, which may have a substituent}.
[0038]
The alkoxysilane represented by above general
formula (1) is preferably at least one alkoxysilane
35 compound represented by following formuia (3):
R?- (C=0) -0-X-5iR"% (0R%} 4 (5)

{wherein R” is an aliphatic, alicyclic or



H2C=C (R6) - (C=0) -0- (CH2) n-Si R7c (ORB)(4) {wherein R6 is
hydrogen or a nmethyl group; R7 is, when a plurality of R7s are present,
each is 20i ndependently, an aliphatic, alicyclic or aromatic group having a
carbon nunmber of 1 to 10, which nay have-algubstituent; R6 is, when a
plurality of les are present, each is independently, a nethyl group or an

et hyl group; c.i integer of 0, 1 or _2, s an integer of .1, 2.or 253;
c+d is 3 or |e§§§m%ﬁ&cngF§uPr§%F hgoalﬁbeog numé%ﬁnﬁﬁeg %P ?ﬁé whih
al koxysi | ane coapounder epsebettcdeby, aboveageherak Pormif ahd=)an ned udbi 3-

Tet hacr yl oxypr gyt ERLNaXYsLLane . 8 RELRAET ¥LoxyRLeRY, L4 eLhgyysi | ane,
3- 30met hacryl oxypropyl met hy |netﬁoxy3| ne, 3- .
acryl oxypropy| Bligbehéxysilaggclidc a&r groRgpiepyrPrrebhv%)si Fararben

net hacryloxyet hylbei-metrthgxysi haneyn2=nnpLhageykboxyetRykt £j,ehhoxysi l;ane, 2-
35nmacryl oxyet hyl net hyl di net hoxysi | ane, 2- acryloxyethyltnlnetﬁoxy5|lane, 2-
acryl oxyet hyl t FPEPhExYeifarety 0L15 5 metthadSacatynédny! thS met hoxysi | ane,

net hacryl oxymetihykpehathoxysi hanei : prhbaer ykexymathyhgethyhdihart haxysi-l ane,

acryl oxynet hyl t ri ho il ane, 5acryl oxynethyltrietho Ll ane and the
L O ost or Sbona teonba HEAGhal BBy el aRo UPEOLCAC oRyriat1 20 o

i ke. An ester “bo
functional growpursaiuchyas3r®acetoxypsopyt t réaet hox ysidane, damyl e @l so

used. | he ¢ taining ) rganosi | oxane_whi.ch 10i s produced by
means ogié netﬁ%ghgg %?Qﬁﬁgogta e§§h¥gn r%Pbe?s%Faﬁg %32%%ﬁﬁdogegfe‘ented
by follow ng gemekal df esmahaifkbeyeRIDERZDSE( OR3}4, 8+d) (k) 3{ whelebn; Rahdi s
an ester bond-cont.ai-ni.ng-15argani c oll} i a 2_.to0 17;
R2 5, when a Bl OFartry ot Choe d cnar BeBar L eanhd; & FRARe M Rk hoZah
al i phatic groupchavifgagidaeborrnandéprot Tetbatoylini ehifmgshave a
substituent; R3 is, nwhen arRbytal ity;af ;R33.3L810" ¢8eDt cweBehyis
i ndependently, a 20 nmethyl group or an ethyl group; a is an integer of 1
or 2; bli% an PhPégernsftoyiivoFo2usangtathaps gnerajlksgysidenpeast one
si | anol conpourdmpepheserbedsbyttal LowrpglgangrakobanMl a4(¢3):
RAR5SI (OH) 2(3) 25 V\/ﬁeé e(lj (nR@)ac(rg: %f) (4

ot N C=

R o0, Rl 29,8 Phatte

{wherein R® is hydrogen or a methyl group; R’ is,
when a plurality of R’s are present, each is

20 independently, an aliphatic, alicyclic or aromatic group
having a carbon number of 1 to 10, which may have a
substituent; R® is, when a plurality of R%s are present,
each is independently, a methyl group or an ethyl group:;
¢ 1s an integer of 0, 1 or 2; d is an integer of 1, 2 or

25 3; c+d is 3 or less; and n is from 1 to 143%.

Examples of the alkoxysilane compound represented by
above general formula (4) include 3~
methacryloxypropyltrimethoxysilane, 3-
methacryloxypropyltriethoxysilane, 3-

30 methacryloxypropylmethyldimethoxysilane, 3-
acryloxypropyitrimethoxysilane, 3-
acryloxypropyltriethoxysilane, Z-
methacryloxyethyltrimethoxysilane, 2-
methacryloxyethyltriethoxysilane, 2-

35 macryloxyethylmethyldimethoxysilane, 2-
acryloxyethyltrimethoxysilane, 2-

acryloxyethyltriethoxysilane,



alicyclic or aromatic group having a carbon nunber of 3 to 10, which may
have a substituent} and a catalyst to obtain a m xture, and pol yneri zi ng
the m xture, and which contains a structure represented by follow ng

general 30fornula (2): (2) - 15 {wherein X is an organi c group
havi ng a carbon nunber of 1 to 15}, and which contains from5 to 60% by
nunber of Si at orrs he St%HCEE?§ rgggesen&ed by 35 above general

formula (2), on y an stéY"Bond-¢6n alnlﬁﬁsalﬁoxy3|lane not having a
pol yneri zabl e fettbicoyabxgmetpylsuchtasxg@satenoxypropyl tri net hoxysil ane,

may be used asmFtP% nﬁ%ggﬁpgghgeﬂgkhygglﬁgE95¥ ghag conmpound represent ed

by above genera ove- écrlbed al koxysi | ane
conpound. acrylpyyusihyltherabbesydésertbed pol yor ganosil oxane, a

Sresin eﬁ¥e|'eBbry@o&@%&@ﬁblﬁ??%%h6§§b§ﬁﬁﬂéeaﬁé”t9§ QQk@'”eQn EQQQQ]
As the catal yst, a conpound that accel erates ysis_of an al koxy group

of the aIkoxysPP&ﬁeC?OééﬁﬁéﬂﬁdaaﬁﬂxasééﬁﬂgngafY@H?r@aﬁ?ibﬁebéﬁﬁbéﬁ silanol s

produced by theuhﬁeﬁgbﬁglgr@ﬁppegu@gnaangalkoxyS|Iane and a sil anol and
al so advances an ester %5@8%%SIS reaction or a transesterlflcatlon

reaction duri ng BoPyHEFP mefHRXRE* (8B, 18y 0090715° USeds the catal yst

used in the reaCtlOmnothbheaabkGXySbtamﬁlﬁ@naopﬁﬁyaﬂdahhSL$Dkaﬁ@|wB@Hﬁound,

a conpo t hat, accelerate a deaIco%oIiza%EBQ ndensatlo eac%lon of a
n“a

oi Lanol Jofoup of PREOGCFdnBY RSRBsuRE i T R5R07Gr Bap RS Ehahe

al koxysi | ane camwoumd1aadeabsmpadmanceeraaeeseerbpyﬂoblyeaegrgaDEram or a
transesterlflcagkgﬂ 5e3§§ion during polynerization, can be used. [0041]
25The cat al yst % her an aC|d|c conpound or a basic conmpound, and
i ncl udes, for exanple, a net aR' aRKkoexi 08’ )an-i nor gahi ¢ aci d, an organlc

acid, an inorganic base, an ofgani-g;hage, ﬁ@qa fphasphazene. qgggL AnDng
e,

others, an alkali netal hydroxide, an 30 al kallne earth net al
amoni urXonpo@REABI Ct BECRPKBAVENEr af 6 Flan aﬁﬁb§ﬁe@ﬁf20t@xaﬁpIEs %%@reof

i ncl ude Ba(OH) 2neGabOb) 2ea Mt GHL2, RKOH, rdi O s MHB, NHAOH, s NRA(OH),  NRACL,
NR4ABr, NR4l and the like. _In NR4 NRABr and NR4I R is an

al i phatic, aI|é?éPPEHQ?HEPBnaﬁpcgéfﬁﬁﬁtthﬁQPH@ ha¥aPBoR ABRBER BEMRSEo 10,
whi ch may haveca substibyenhichhgagahabysh bshBBLeuphef erdbly, amhal kal |

met al hydrOXIdelurallLkalln33§qggglgggggng““gég%(¥%(qﬁéggéndently, a

20 methyl group or an ethyl group; a is an integer of 1 or
2; b is an integer of 0, 1 or 2; and a+t+b is 3 or less},
at least one silanol compound represented by following
general formula (3):

R*R’Si (OH); (3)

25 {wherein each of R! and R® is an aliphatic,
alicyclic or aromatic group having a carbon number of 3
to 10, which may have a substituent} and a catalyst to
obtain a mixture, and polymerizing the mixture, and which
contains a structure represented by following general

30 formula (2):

=51-0-X~Si= {(2)

{wherein X is an organic group having a
carbon number of 1 to 15}, and which contains from 5 to
60% by number of S$Si atoms in the structure represented by

35 above general formula (2), only an ester bond-containing
alkoxysilane not having a polymerizable functional group,

such as 3-acetoxypropyltrimethoxysilane, may be used as



- 17 - like, still nore preferably an al kaline earth netal hydroxide, and

speci fic exanples thereof include Ba(OH)2, Ca(OH)2, Mg(OH)2, etc. Hydrates
of Ba(OH) 2, Ca(OH)2 and Mg(OH)2 nay be al so used, and in view of stability,
and a 5Sreaction with good reproducibility bécause the reaction tinme can be
shortened and the reaction tinme in an i nhonogeneous state becones short, it

s more preferyle o use BaCH 2,880, 1(0042], 10The ampunt of e, cat al yst

added is prefera Iy a concentration | OWS app oprlate prggress of
a hydrol ysis re&ctvicogebyra lhydraveandiier othehethiketbentapreddencrlibed
catal yst or trgq&g§ ruf ation.reaction or the like, and the anpunt of the
catalyst is, for P% EP g g®05 to 30 nmol % and in view of

t ranspar ency and re&@tU@ﬁn@oﬁbeoabaﬁerdﬁycr@b@ﬁepaﬁwyrgﬁaﬁﬁ@l@Xﬁaezoanol@@

still more prefierabl yxteameBel ; hotﬂa@rﬁgh%h}é@k skikhkcamee BRAf grably from
0.2 to 10 nol % based on the nunber of noles of Si atom charged. The

20nunmber of mol°®$34fe8- at om charged is a nunber of noles of Si atom
cal cul ated by gadizmg up the al koxysilane conpound represented by above
general formula (1), the silanol conpound repre ed by _above general
Pormila (3) and of &P CORABREABYE S| PaRETEBHEGuRGS pPESEAELAE CEhe
25reacti on systemroagdithe " aal % kexpr ggsupgothenheakakystyysamaust 1 ndi cates

how many ol es B SakaLYSE ol .Added based an the nurber of ples,of S

atom [ &S anol comnmpound represen oVEé generaPl§0fornuIa
(3), in V|em10prgﬂabeﬁlby bhethgdcohpemﬁderbeawdeHSansabkekgsabbyeaand

aromatic or al Lexehi,6oorgun WHLEN.LsaAcbYl ky SUDSE Ly, Lo.view ol | oht

resi stance and heat resistance, a compound where at eas Y8he o and R5
is an alucycl|@rgﬂo@gdﬁéﬁﬁﬁgraf¢§ﬁb@ﬁnn@ﬁﬁ@t1@ﬂ gurgngopo3snairchatagrhave a
substituent, igs norLe pgefierred as the silanol conpound. In addition, in
vieM/ofjﬁfcell%gthgansparency, di cycl ohexyl si | anedi ol or

As the catalyst used in the reaction of the
alkoxysilane compound and the silanol compound, a
compound that accelerates a dealcoholization condensation
reaction of a silanol group of the silanol compound with

20 an alkoxy group of the alkoxysilane compound and also
advances an ester hydrolysis reaction or a
transesterification reaction during polymerization, can
be used.

[0041]

25 The catalyst may be either an acidic compound or a
basic compound, and includes, for example, a metal
alkoxide, an inorganic acid, an organic acid, an
inorganic base, an organic base, and a phosphazene
compound. Among others, an alkali metal hydroxide, an

30 alkaline earth metal oxide, an ammonium compound or the
like is preferred, and specific examples thereof include

a(OH),, Ca(CH),, Mg(OH),, KOH, LiOH, NH;, NH40H, NR4(OH),
NR4sC1, NR4Br, NR4I and the like. In NR;(OH), NR,Cl, NR4Br
and NRyI, R is an aliphatic, alicyclic or aromatic group

35 having a carbon number of 1 to 10, which may have a
subpstituent. The catalyst is more preferably an alkali

metal hydroxide, an alkaline earth metal hydroxide or the



- 18 - dicyclopentylsilanediol is still nore preferred as the silanol
conpound. [0044] Wth respect to a mxing ratio of the al koxysil ane
5conpound represented by above general formula (1) and the silanol conpound
represented by above general forrmula (3), ifhe ratio of the al koxysil ane
conpound represented by above general formula (1) to 100 nol of the silanol

conmpound repre ted bove gener.al S fro 010.to 200 nol,
preferably fro%ﬁ%& t8Q¥ég ol - Rﬁ?éeﬁﬁéﬁgraﬂl?ﬁg%éﬁpﬁoego 50° HS stil
nor e preferablVyﬁmomud@,tenﬂZGpﬁuhflandxamp&eemmbéranfecubéudmeBghDHa@d w

hot osensi t a r Lobt { f abI n16 4o 100
gnl 15[064%Y|hﬁ %% ﬁﬁ @Hase ereq he éf%%?ﬁ%?{gﬁgf ¥adbg Fé%resented

by above gener 8K p&ﬁnum@y(hg %#ﬁptmﬁﬁ@iI@m@ll%owp@ﬂn@fr%bﬂesbhtﬁd Pyd above

gener al ﬁpfnU|%eﬁékl%hewﬁkﬁeéooéngeg%éehgébhmlkbeb@EgégacﬁhgfréaE@EéhySt
t he 20reaction tenperature iS from20 to 130C, preferably from30 to 100C

nore pref erabl yifPEoRPROPECSBOE  CHRE BRE FBECEPBARTEPHeLTE®f ABNED. 1 to 20

hours, preferabhychbeBhBodst @ti0chprEsmest EhbraDr ecphef gpabl yrkrepmBid to 5
hours. The at sphere %nghe E; ctlon vessel may be a 25nitrogen atnosphere

or an air atno BhBF§ or may not be positively added to the
reaction systenfDOBEZén in the case of not positively adding mater to the

reactio ystem wa th (drate ¢ ound_qf, t.he catal r water in
t he S|Igﬁgl may be %Eeseﬁ?un% ﬁe%gﬁrggggﬁgﬁgsyéggglanpFﬁg Egyo? usi ng
only the aIkoxysnbaneraompounuatepﬂéseatédrbyppb0p9199aepabgtesBubﬁ 6l), a

T L um arount g6 WaVeE SR, B8 ey, and, b aTBUDL ! 8o pLELerabLy [ rom

0.001 to 0.5 eq |va S one eq kox group bonded to
the Si 35aton16ﬁnthénaﬁk@xyshﬁaﬁét@émpbuﬁ@ fF@Oﬂ@théﬁf@hétpgﬁpﬁgéfbﬁOnfOr

exanpl e, decregsi pget heye; ;%d tﬁ@egfnbﬁh‘é‘”BfOEh&h@é@@hyg%p@gs'@BrOf the
cured product or ad&ustlng the refractive index of the cure product, a fine

particl é%f siEreapPleirEsfmal- PPt i d0omothe ﬁﬂﬁelﬁaVlQ@ @fided to the
reaction systeakaﬁégaﬂzhc§ﬂgﬁ@tt@@e@&oﬁl&@xy§bh§a§1§@HQOU§¢e9érE§§9tIOn

bet ween Alkoxy%IIanS ngoggdmg?d Snggglmg?gpprefgrably from 0.1 to 10
mol%, yet still more preferably from 0.2 to 10 mol%,
based on the number of moles of Si atom charged. The

20 number of moles of Si atom charged is a number of moles
of Si atom calculated by adding up the alkoxysilane
compound represented by above general formula (1), the
silanol compound represented by above general formula
{3) and other condensable silane compounds present in the

25 reaction system, and the "mol%" expressing the catalyst
amount indicates how many moles the catalyst is added
based on the number of moles of S5i atom.

[0043]
In the silanol compound represented by above general

30 formula (3), in view of stability of the compound, R! and
R® is preferably an aromatic or alicyclic group which is a
bulky substituent. In view of light resistance and heat
resistance, a compound where at least one of R? and R® is
an alicyclic group having a carbon number of 3 to 10,

35 which may have a substituent, is more preferred as the
silanol compound. In addition, in view of excellent

transparency, dicyclohexylsilanediol or



The al koxysi |l ane conpound represented by above general formula (1) and

wat er, or the al koxysilane 10conpound represented by above general formula
(1) and the silanol conpound represented by above general formula (3) are
m xed and reacted in the presence of a catabyst. The 1H NVR spectrum
measurenent of the reaction mxture is perfornmed every certain tinme (for
exanple, 15 m utes., 30n_5anEtes,.62 ninuge?%, and t he_reaction L% al | oned
to proceed whi IF& dSHPPPRNG StHhE 8¢ dadd PalTd BP T FhB pESKk GHed 0N Bhe si de
derived from asddeboxykioopacnd.of the ester bond contained in the

al koxysi | ane cqgggqqd represented by above general fornula (1). For

exanpl e, 20in the case of an ester bond "A-C(=0)-0-B", Ais the side
derived from a car b®yhi ecapiedtot ot beréstiog behde afidtBei slkhaysidenderi ved

froman al cohol.ogbothg eebekskardq Qgeabeveyge%x &Sfeﬂ:m_ﬁ@quh{sgﬁd%hghe
ester, the peak area of a certain proton deri'ved fromA in 11-1-NWR

25decr eases, afidiBReLdECTRESETr HEPSCEELRE PEaRPa¥EadBRELHE SPaBudari ved

from a carboxyl(iz¢,aehd i-adieates:hewamuehytheapeakonpeanaf rapeeEtaiaqgproton
derived fromA is decreased b?s%d on anotﬁer cgébaln praoton that undergoes
0

no change duri Ry FERYE gR1e36[0b28T 12 (1) The r884eCtat P8 PLaBPEr m ned
by conparison wolbobdVR specteentell ayrawokat gehakalFebrexaaple) ip rhemcase

of usin 2C= -(C=0)-0- (CH2) 3- Si .3 as.the r material, at the
begi nni g of GRar 570D 0% abFRAEEPaAYEREse P SE0 BT LOKER spect rum
of the raw mat predkraklpr dton 6Dappeatd medr 6:6lppmpra peakeotbayprebmn of

H2C- C< appear s ,pear a near - - the ak _areas
t hereof is 2:24gn Otﬁg%rgggg ?ﬁgrggfVggglggnhOlecégafhgeggﬁgraﬁgng? an
ester bond is fortedebyitondénsphigaarecaibokyl be abidiand, amoalkcohol, and in

a pol yor ganosi Loxane wher e[t r yl,L¢ acid noiety of 5the ester bond
decr eased, thebgeak greg ofBﬁzggcggcggpegggnding to the carboxylic acid

noi ety of° the é8P&Blbond i s decreased conpared to the peak area of =Si- CH2-

corresponding to th?nakﬁ@h@hsﬂnhﬁb¥eoﬁhéhglﬁék%ﬁi@@ﬁ@1c@ﬂﬁohh@ ratio of the
peak area of H2C=C< to the peak area 10of =Si-CH2- becones 1 or |ess,

wher eby t he peF@@ﬁ?éﬁ@tﬁg @T,above general formula (1) and the silanocl
compound represented by above general formula (3} are

mixed, and reacted in the presence of a catalyst, the
20 reaction temperature is from 20 to 130°C, preferably from

30 to 100°C, more preferably from 40 to 80°C, and the
reaction time is from 0.1 to 20 hours, preferably from
0.2 te 10 hours, still more preferably from 0.3 to 5
hours. The atmosphere in the reaction vessel may be a
25 nitrogen atmosphere or an air atmosphere. Water may or
may not be positively added to the reaction system. Even
in the case of not positively adding water to the
reaction system, water in the hydrate compound of the
catalyst or water in the silanol may be present in the
30 reaction system. In the case of using only the
alkoxysilane compound represented by above general
formula (1), a minimum amount of water may be used, and
the amount is preferably from G.001 to 0.5 eguivalents
per one eguivalent of an alkoxy group bonded to the Si
35 atom of the alkoxysilane compound.
[0046]

For the purpose of, for example, decreasing the



whi ch the carboxylic acid noiety of the ester bond decreased can be

cal cul at ed. As a specific exanple, when a pol yorganosil oxane as shown
in Fig. 1 is obtained, the sumof peak areas of two 15H2C=0< is 1.997, the
peak area of =Si-CH2- is 2.885 and in turni®% he peak area ratio is
1.997/2.885, i.e., 0.69, revealing 3196reduction of the peak area derived
froma carboxyll i t he t t her garease in

t he carboxylic acFEﬁcqegE O% LF‘%Je:%ester g % éﬁgb 88ﬁpaPe8 to -t Hé
ratio at the ba@nnﬁmnggothehaﬁgragtuhe naw@nabértab tora peadticon wessel,
i.e., the peak aLatio;f h e;

111- NVR spectrS%&%spaggeglgnO%hggéggg ?ﬂ%§§%§5také55§%57534ﬁg%n33%§[0049]
The decrease i Aavh&epaakedr 8 8Bei vedctiom avedeBoxylic acid of the ester
bond of tdhe al keyusijl ane conpound represented by above general formula (1)
can be controlled by changin for exanple, the catalyst anmount, 30the
time, the tenpéPﬁ?G%éPntﬁ' 6&8§§Mﬁélﬁﬁetﬁ@mpgaeﬂ|8ﬁ §@§§EF08rbﬁh§e?Pke For

exanpl e, the dﬁQk@&@Emgah@t@oﬁgﬂub@ anarsasadomycaﬁaeghag the condi tions,
such as an increase h Qg cataaést anount elon ation rise in
ked+38

tenperature or the [ A¥S4 1 6BECFPPROBRAMPFR’ e?ﬁﬂ%ﬁ@ Easé 8FCusi ng an
al koxysi | ane haenpgaa metha&ayuﬂ¢ aatidwaster as the aik2iysiabkkexysil ane

represented by la ( nd B .H20 . as th
catalysplﬁmhencgﬁggca apgé? F%gégédgyn%éogsug%ﬁﬁggéegggk%%ﬁcigfraploﬁth
0. 1 nol % basedsdnanhé tomabuSd appuptenthd pgakbareagderrvédfbromla (3)

scarboxylic acid.of,Lhg ganerohand i s, nofodecreased gyen B SELLLNO b

reaction terrpegat ure at e reac tinme to wever , when
t he reaction i SHCEHR| sl @urubynepepeenemng ¢hetloat syt iamouttees 0L 3 mol %

an OfgaHOS'|0X§@§fb?ﬁ%dtB%eEgaEeéEgind€5h¥eqfBEOHkém%Q@ar?QXMHhELéE'd39f
the ester bond is decreased about 30% can be synthesi zed this way,

the peak “area Heépived: fﬁﬁnmanéaﬁabxyﬁpé aéﬁdr8ﬁ6£h@neéﬁeﬁl%awadchﬁ be

decreased by apgaab@adwﬁua@tbef@ymahgngh@gdbhgegabakM§aoaB@uahe bhex
tenperature or the reacblon ti A percenta whi ch the ester

eb
bond in the al R6%§sPlahae céﬁﬁﬁzﬁﬁrﬁggﬁegé%Peﬁ B9 TEBEY lﬁe%@ﬂglofoFﬁﬁla (1)
decr eases durlagtbmebpﬁby@BhtaaheanlheaﬁélkabSyEnQahé tompOUndpr ef erabl y

f 7 to 50% 20 f 10 40% f bly f
15710 350 basEiPSRRECanaune oYt REREF RO EPR ARG LbhpouRter BEPERMH ed by
above gereral fiormikacgik whi eh estehabged Ph%d(aﬁ yreast',on s$ystem sThe
decrease in thg peregnt-ags GOLLERRQNIS t 1A, RELRENLABE, DY W ch Lhg peak

ar ea
is the side derived from an alcohol of the ester bond.

Due to hydrelysis or solvolysis of the ester, the peak
area of a certain proton derived from A in 'H-NMR

25 decreases, and the decrease ratio of the peak area on the
side derived from a carboxylic acid indicates how much
the peak area of a certain proton derived from A is
decreased based on another certain proton that undergoes
no change during reaction.

30 [0048]

The decrease ratio is determined by comparison with

NMR spectrum of a raw material. For example, in the case
of using HxC=C{Me)-(C=0Q) -0~ (CHy}5-51{0OMe}3 as the raw
material, at the beginning of charging it to a reaction

35 vessel, i.e., in the NMR spectrum of the raw material, a
proton of =51-CHpz~ appears near 0.6 ppm, a peak of a

proton of H;C=C< appears near 5.5 ppm and near 6.0 ppm,



25derived froma carboxylic acid of the ester bond of the al koxysilane
conpound represented by above general fornula (1) decreases. [0051] The
decrease in the peak area of the carboxylic acid 30npiety of the ester bond
is considered to occur because due to, fer2éxanple, the production of an

al cohol (methanol or ethanol) by condensation of an al koxy noiety of the

al koxysil ane ¢ ound,represented by abowve.general forpula (1) w.th_a
si | anol noietyggg g%gksgggggltggfgﬁ¥e§§n éa 898a g&er g%%rgﬁe%g?ﬁuﬁg 83) as
well as a slight afpunheobthatehaand bheeptesehoedofisafbased batal yst, a

hydrol ysi s reactl| ran LELcati - 22 - Lon d,the |ike of
the ester bond%%bgggg g% §s§§%%§%y%§8f% ?ngHS %gaééggﬁggbrﬁﬁﬁalF6§: [ Chem
1] o R 1, OH XpoyXez0gRinbsibo@Rh20Whe4e i Al tHhE) cabbwheglecnaXifdsmanedygani c
group having a r u 5, I n ani:-C,gx ¢ havi ng a
carbon n er 5 éoggge%SEB§Ee8%S%$%$eéérEg% h%ﬁgeﬁggng; %%%q%§ is from1l
to 16, and Rn icsraemprhyingr bapthancerhykydioupcod hypdedbgenf. th6[ 6662k
By the hydrolyﬁgﬁ react, on and transestgr%%iﬁﬁtion ction_.of .the ester

y 8 i

bond, the moi eFy erivad f FoRa CaNBok i Soabld HrekppoarsC and t ni i et y
derived from anoakespohdiagainstheusthehndreciktyi sfbehkewederhabndye 15to
a1 koxy aroup of ERE"ST RayyE! PAnb BoRBBUNAT FBpr bsBHTad. by aBGV e GERCT TS
fornul a 4(;1) andra=silengl gs@u:ofl tde xdanalhaampunt nepresenied by
above general &82@%'%hg3%érgo§§8§§'égﬁhngoﬁgﬁgtbgnthe ester bond

decreased can be calculated.

As a specific example, when a polyorganosiloxane as
shown in Fig. 1 is obtained, the sum of peak areas of two

15 HpC=C< 1is 1.997, the peak area of =Si-CHy- is 2.885 and in
turn, the peak area ratio is 1.997/2.885, i.e., 0.69,
revealing 31% reduction of the peak area derived from a
carboxylic acid of the ester bond, in other words, the
decrease in the carboxylic acid moiety of the ester bond

20 by 31%, compared to the ratio at the beginning of
charging the raw material to a reaction vessel, i.e., the
peak area ratio of 1 cof the raw material. In this case,
the 'M-NMR spectrum is based on the peak of CHCl; taken at
7.24 ppm.

25 [0049]

The decrease in the peak area derived from a
carboxylic acid of the ester bond of the alkoxysilane
compound represented by above general formula (1) can be
controlled by changing, for example, the catalyst amount,

30 the time, the temperature, the pressure in the reaction
vessel or the like. For example, the decreasing rate can
be increased by changing the conditions, such as an
increase in the catalyst amount, elongation of time, rise
in temperature or the like,

35 As a specific example, in the case of using an

alkoxysilane having a methacrylic acid ester as the



20represented by following forrmula (7) takes place: [Chem 2] x OH OR12 ( 7
) (wherein X is an organic group having a carbon nunber of 1 to 15,
preferably an organic group having a carbon 25nunber of 2 to 10, nore
preferably an organic group having a carboAlnunber of 3 to 5 and in view of
heat resistance and crack resistance, nost preferably an organic group

havi ng a carbo%6§§%B%El%%@?TegggsQHF%80§H”EEQ¥Ed§é88?a1a@o?ﬁﬂXéereg Eﬁ

hydr ogen). 30[ er wor i's consi
pol yor ganosi | o%@d@g( &p (Wher ebtthe salthd endadlysdholviem [henylagre. valtc dhsol

produced resul tng from di %éﬁﬂgahégﬁédoEoBB%n€§5€EoHDbftM h SpBREt Lakly or

entirely crossllnked 5with | ane conpound represent ed by general
formula (1), a%$i t&RoltcéahpsinampEptesehitedehy génardEriBeAuf&acE3y or

pol ycondensati en peguct atiat oeagt epecki pdnaf jsushrageerpguad, ebén
obt ai ned. [0054] 10The crosslinking reaction enables |ncrea5|ng t he

mol ecul ar wei ghty. seftinenthehsepebyonghnveirekane ¢h) SREvidns tHee structure

represent ed bh%%%‘é@.ogie@%@' B%”Hbéréz)ﬂ%@@v@@ opfhahnefe ?%a?é%ﬂglghe
structure of above general formula (2), an effect that the thermal shock

15r esi st ance i §2&%c¢eF| ent by bﬁ@ﬁ?ééénglhhﬁbﬁ@baééﬁbrQWOFBFnhPaO(Q) X may

have an aronat ¢ 181, 0Up b@gbh@smﬁb@aﬁeatﬂathenéo%eaﬁngrbé peef ecabkyoana
al kyl group or an aromati ¢ grou may. be fu substi t ut ed.

rt
Specificdl |y, SRIBO*¥ALFudE dsPEuEP@r @EL%pP%%n%@dgﬁ&}f%éFSiﬂl B ﬁaoﬂéner al
formula (8): [Ghencad] be- 6GH2hd¢sOzed. In this way, the peak area

derived from a carboxylic acid of the ester bond can be
decreased by a desired quantity by changing the catalyst
amount, the temperature or the reaction time.

15 [0050]

A percentage by which the ester bond in the
alkoxysilane compound represented by above general
formula (1) decreases during the pelymerization reaction
is from 5 to 60%, preferably from 7 to 50%, more

20 preferably from 10 to 40%, and most preferably from 15 to
35%, based on the amount of the alkcexysilane compound
represented by above general formula (1) which is charged
into an reaction system. The decrease in the percentage
corresponds to the percentage by which the peak area

25 derived from a carboxylic acid of the ester bond of the
alkoxysilane compound represented by above general
formula (1) decreases.

[0051]

The decrease in the peak area of the carboxylic acid

30 moiety of the ester bond is considered to occur because
due to, for example, the production of an alcohol
(methanol or ethanol}) by condensation of an alkoxy moiety
of the alkoxysilane compound represented by above general
formula {1) with a silanol moiety of the silanol

35 represented by above general formula (3) as well as a
slight amocunt of water and the presence of a basic

catalyst, a hydrolysis reaction, a transesterification



-1710112),- O0- (wherein 1 is from1lto 15 mis fromO to 9, nis fromO
to 9, and n+nx9). In view of |ight resistance, an alkyl 25 group is
preferred as X, and in view of heat resistance, the carbon nunber of X is
preferably from2 to 10, nore preferably-fEdm-3 to 5, and nost preferably
3. [0055] It can also be confirnmed, for exanple, by 1H NWR
and 30C- NWR Speglrym neas nts tha nasi l.ox has t he
structure represente&nby ébggg ge%grg g%n%%kgEZE% F 8%§f% él?lcally, in
the case of usishgpwH2CyCICH3pwECg0eactipn f0®m@@H2XEJS|(OCH3)3 as the

al koxysi | ane conpoqu gprgﬁented by above general formula (1), the
structure represente hby above general fornmula (2)

beconmes..-.Si-O CH2- CH2-CH2-Si, and in the 1H NWR spectrum the peak of the
underllned 5proton of the HBC—C(CHB) (0=0) - QyCHZ CH2- CH2- Si FE structure

whi ch keeps fron1d|sag§ééﬁénce ﬁﬁmiheuesten bond,aﬁgfﬁfs at 3.9-4.2 ppm
whereas the peak of th& underlined proton af the ra O CHz2- CH2»CH2- Si - - - -
structure appears near 3.4-3.9 ppm Furthernore, in the 130-NVR spectrum

t he peak of 10t he underlined carbon of the 1-120:0(CH3)-(0-0)-0-0H2-CH2-
CH2- Si a' st ructiwhergppedr ¢ snear c66agipgparoviehedsnehe peskoof nihber of
under i ned car Bopq0h st N HO O QflgreHe: SrfourS G & RIGMIEEd R ADOE

reaction fornula (6) appears near 62.0 ppm and the peak t.he underli ned
carbon of 15t hé. toT 18- GheqprrHe! cplzrlspn =NEPPREBUPE Pr 6aac8d By aﬁ?é’%l

reaction formuka () aaaeaﬁ%anﬁai1&¥%5®1p@&k@@er%m.@h%yge@&oQJ GHCL3 is set
at 7.24 ppmin the TH NVR spectrum the peak in the center CDC13 is set

at 77.0 ppm i n"¥AECESHINVR spectrum and the 130- NMR spectrun1|s
measur emegnt 20ifpoBRE node; see Figs. 1 and 3).

By the hydrolysis reaction and transesterification
reaction of the ester bond, the moiety derived from a
carboxylic acid disappears, and the moiety derived from
an alcohol remains. Furthermore, 1t is believed that due

15 to an alcohol exchange reaction or the like of the

produced alcohol with an alkoxy group of the alkoxysilane
compound represented by above general formula {1) and a
silanol group of the silanol compound represented by

above general formula (3), a crosslinking reaction

20 represented by following formula (7) takes place:
[Chem. 2]
_OK .2 |
: A | B-Si— 12
B . g +  HOR
| ! . . (1)

(wherein X is an organic group having a carbon number of
1 to 15, preferably an organic group having a carbon

25 number of 2 to 10, more preferably an organic group
having a carbon number of 3 to 5 and in view ¢of heat
resistance and crack resistance, most preferably an
organic group having a carben number of 3, and R¥ is a
methyl group, an ethyl group cr hydrogen).

30 [0053]



[ 0057] These peaks can be identified by two-di nensional nmeasurenment of NWR
spectrum Fig. 7 is an HH COSY spectrum and Fig. 8 is a CH COSY spectrum
In general, 25the HH COSY spectrumallows a correlation to appear in the
peaks of hydrogen atons bonded respectivel ¥3te two carbon atons in an

adj acent rel ationship, and the CH COSY spectrumallows a correlation to

appear in the peaks .qf r tom.a r whi ch are bonded.
30l n the HH COSY spg%tpgﬁggh%%%d%ﬁ Ekggg7%oB%Qg§9§§eﬁkgg;€ t he peak at

3. 4- 3.9 ppm an@otye rgeak sidaxanel (ppmvhave &hﬁebéﬁwéﬁsh|plcahdltbe peak
near 1.0 ppm a e%@%e%%a%l%%ﬁ lopgoﬁﬂgb@a%%s@l%ghgtEQBEhﬁgsabgi g .80 seen

fromthe CH Y spectrum shown in Fig pea ppmin
13C- NMVR spect r @h k&§ &Stéraficdrshi pswoektiRd lyegk antiargly. grpgmiiinker NVR

spectrums By 325 anC@HRbQQ%EQE%%|%o%ﬁ@b%@tkggrbgéﬁ%eﬁe%9|béne&%%peCt'Ve
peaks can be i entlflﬁgéahere when the peak in I HNWR spectrumhas its

basis on the hi*gh&sY-a etPcOPﬁ§P81sF8@pOPﬁ€ ﬁéﬁkeﬁﬁnéEéYb§p§8P@6ﬁﬂls
corrected to O fppmul2and;t be ap@@&&u@hd@ngﬁﬁYthp@@ﬂnb@t@EYa&huEb%Q abeut

0.6 mto the high c field side.co red to the actual IH NWVR

specf?un}. [00§§f%Tﬁga§ hdﬁngémPSPﬁg oﬁStE§%§ﬂPﬁérure reprgsented by

10above generall00Sdiul a (2) can be calculated by the above identifications,
f ly, th t

bt ai nedin’ho- casdiar PHarAg FUOLE( CFBT S Leop 00 Ler) SE e COOLE) 5Es ¢ he

al koxysi | ane cm@ﬁ@@ndaﬁeyﬁegéhtedIbytabovetgenepéyotganuBaKQXﬁnethe 15peak

area of the Un@%&ﬁhGGQh%a%Q c@BrEh? Pﬁgsg£gt@?Pxégﬁg%e Fg?2f8§%u§'EE

structure is 0.853, area o e under car bo
HO- CH2- CH2- CH2-(8j) . Cdnzbgtpﬁéﬁan@dus 6y099Vlagdtbﬁespéaziar@aoéfabh@e

under| i ned Car%@ﬂe%%lt@%rﬁﬁi§' QacHanC@%fQH% Bhat ShEUCHHERAESsHoALS. In
20t hi s cannection, when the alk g5|lane conpound represented by above

general ¥or mul ASF1Ftanget pe §?F§ﬁ FhEorPobRaViEplesentedPBycaBBlEergéner al

formula (3) arecehanged2at F01ma@Q, hthe an. ar§ma91@H§r§H§ CH2+ Skamazigtructure

0,
's cal cul ated g5 that, 30% by nutber of 5 alos contaled it . o,

aromatic group, which may be further substituted.
Specifically, -X-0- includes structures represented by
20 following general formula (8):
{Chem. 3]

—Crra— @“Dm _‘GHE’"‘@\gcm}mm. (8

(wherein 1 is from 1 to 15, m is from 0 to 9, n is from 0
to 9, and n+m<9). In view of light resistance, an alkyl
25 group is preferred as X, and in view of heat resistance,
the carbon number of X is preferably from 2 to 10, more
preferably from 3 to 5, and most preferably 3.
[0055]
It can also be confirmed, for example, by 'H-NMR and
30 C-NMR spectrum measurements that the polyorganosiloxane
has the structure represented by above general formula
(2).
[0056]
Specifically, in the case of using H,C=C (CHsz) - {C=0) -



25t he polynmer formthe bond in the structure represented by above general
formula (2). [0059] In addition, even when the charging ratio of the
al koxysi | ane conmpound or silanol conmpound is not known, 30the Si atom
content can be neasured by a 29Si NWVR spectfAum using an internal standard,
the ester structure content can be neasured by a 1H NVR spectrum using an

i nternal standar t he st res_c be.,identjfi ectrum
(RN ode) : -an CrCEAEe S anatle o B0 LLAES ol M SREn o
per cent age of cay bécval gehnated Baswdlen (Lhe tHenstfietduseruepueesnted 26 -

[ 0060] he NVR _spectru s, reasyred usi ng.314M.G5X400.. The. 1H
NVR spectrum vv-é; r?gggﬁr gg%gtra?og%mlzq?aaxg?t R§¥T§8°vaﬁlsée|v§ ?éﬁ%\/\&&ﬂg Sured
at 100 MHz. 5[ @@&1}inl mhei &urGfR cspek: resi stiamcesalkasy Hamdieddilitgd and

photocuragbility, out of S$Si atons ntai ned in the | yor ganosi | oxane, the
per cent ag of %gﬁé’?ﬁﬂ‘nﬁ’gr ﬂ}f} g?g"g(fg 3)f o(;&%%rigrafﬁgﬁgﬁél{%f_ & StritrE
represent ed bywh@ahokeegenéral Hasapbaag2hcksclr omebetoc60¥pnpr appeabky
from7 to 50% _norepreferably from10,.to 40% and post preferahly from 15
o359 | [0062] “Re t o tide RO | YPoPHErekbEnt ot fe ol BEuFRPCGAT BRE. YERhF e
mai nt ai ni ng t hefequevakberD-0fi.tde -CHes sl &nkt pgcf unet Lioped r rouprof . the, o

I il , hod of addi d t hod of
B ng a phosphaPas CBTGBAREoRA A pbrox] 6 Wy BECAE oess. 063 20Low

mol ecul &0 mat echal sn@koliexdnpbebodi mer fher Bpe+C &g ) -gi-ane)-OmyCche- al so
renmoved by washing_fhe pol yorganosil oxane obtained in the reaction step
with a sol vent .Cﬁﬁ?:%b“fabsf’tgr‘b%/t SsttRfitg t'He po 8ot g?iﬁ’i‘ysi"f%% e RGI Vent
i ncapabl e of di,$sehui ngathe;aBROLYPHYANASI Laxane-£A,1de washkng step

i ncl udes, for exanple, water, an al cohol (such as—nethanol or ethanol), an
acetonitrile, gtgucture produced by above reaction formula (6) appears

near 62.0 ppm and the peak of the underlined carbon of

15 the =5i-0-CH,-CH;-CH,~-Si= structure produced by above
reaction formula (7) appears near 64.5 ppm (here, the
peak of CHCl; is set at 7.24 ppm in the 'H-NMR spectrum,
the peak in the center of CDCls is set at 77.0 ppm in the
BC~NMR spectrum, and the *C-NMR spectrum is measurement

20 in NNE mode; see Figs. 1 and 3).

[0057]

These peaks can be identified by two-~dimensional
measurement of NMR spectrum. Fig. 7 is an HH COSY
spectrum, and Fig. 8 is a CH COSY spectrum. In general,

25 the HH COSY spectrum allows a correlation to appear in
the peaks of hydrogen atoms bonded respectively to two
carbon atoms in an adjacent relationship, and the CH COSY
spectrum allows a correlation to appear in the peaks of a
carbon atom and a hydrogen atom which are bonded.

30 In the HH COSY spectrum shown in Fig. 7, it is seen
that the peak at 3.4-3.9 ppm and the peak near 1.0 ppm
have a relationship, and the peak near 1.0 ppm and the
peak near 0.0 ppm have a relationship. It is alsc seen
from the CH COSY spectrum shown in Fig. 8 that the peak

35 at 64.5 ppm in C-NMR spectrum has a relationship with
the peak at 3.4-3.9 ppm in 'H-NMR spectrum. By



[0064] In the washing step, a solvent incapable of 30dissolving a

pol yor ganosi | oxane i s added to the pol yorganosil oxane obtained in the
reaction step, or the pol yorganosil oxane obtained in the reaction step is
added to a sol vent incapable of dissolving2the pol yorganosi |l oxane, and is
then stirred. Stirring a 35 m xture of the pol yorganosil oxane and the
solvent is contjnue |nh nD ene S and_t hereafte mxture is
| eft standing sfmﬁr%hﬁ glvo He mxtuF?‘éLn tL%esffes l%ar‘afeaplml.ego a
polyorgan05|Iop@@¢SIaw@rbanddan$oﬁuedt(hayen,Whhe pbbypegan@slfbﬂmmé | ayer

I s collected org %@%%%&'%%Qt Egy%533§ ﬁ”?%%dhégﬂgggb%a Ph@gfﬁéﬂdbe

per f ormed. 5[00@ he resi catal yst can educe nmeans of the
washi ng step. ﬁﬁd@uewh@fp§ﬁ@ragec§5§bﬁpﬁﬁyrém @ﬁecﬁér?ﬁkgénbélpoﬁame resin

and the resin %@@PQﬁbt%ﬁﬁctkﬂﬁ,%HDQGEYOEstB%mbﬁétéyg sfakakyshnblct hegresin
conposition 10is preferably fromO 66] <Increase of

Mol ecul ar VE|gﬁPmoFOPépﬁoPd@ﬁo@?98?5ﬁ§>fleld Sl¢ﬁeCB@P96?6aﬁ85Fh8xane (a)
for use in theaphobosénsitkvepsestimconposi tion of the present invention
15i s obt ai ned q§ g@gns of a nmethod of m xing the al koxysilane conpound
represented by g general formula (1), the silanol conpound represented
by above gener al fomhulab@ﬁﬁaand &he;cabalys& torobtars asprxbunesdand

pol ymeri.zi ng t rei pol yar ganosi | .gx t he area
hav ng. & el ght o206 JH0CkBledar A el ght o S0B0 ol RBFE Th FRFNERS
st andard poIysﬁﬁeeh&fasamEasaredspycgéhcpéﬂyeaasenmmhgonhaogthphﬁ%x@Eﬂ» is

oo o .1 LIRS0 Bk ar oo LOORE) e iodaf opuplu o

the nol ecul ar measur e i's as
curve is prepaH@@*%yC@Qrﬂ@F%MGiBGZ@2MWﬁﬁé@@ﬂwedabyt¢©s@hk€5yp®ﬂanﬁon Wit h

a differential ~rel h6é880§§g§éséﬁtédacﬁ Qﬁoqgt8@589a§”@o§ﬁﬁk§5}§?””EEEEd
30G000HHR, A000HHR, G30 and 500HHR manuf act ur ed osoh

Cor por atli®on asPedkumis@and GSEnyRdepolystyFanBopTek the HoC=C (CHy) -
(C=0)-0-CHz~CH;~CHo~5i= structure is (0.853, the peak area
of the underlined carbon of the HO-CHy;~CH,~CHy~Si=

structure is 0.099, and the peak area of the underlined

carbon of the =85i-0-CH;-CH;-CH,-8i= structure is 0.415. In

20 this connection, when the alkoxysilane compound
represented by above general formula (1) and the silanol
compound represented by above general formula (3) are
charged at 50:50, the =8i-0-CH;-CH;-CH,-Si= structure is
calculated as that 30% by number cf Si atoms contained in

25 the polymer form the bond in the structure represented by
above general formula (2).

[0059]
In addition, even when the charging ratio of the
alkoxysilane compound or silanol compound is not known,

30 the Si atom content can be measured by a “°Si NMR spectrum
using an internal standard, the ester structure content
can be measured by a 'H NMR spectrum using an internal
standard, the structures can be identified by a '°C NMR
spectrum (NNE mode), an HH COSY spectrum and a CH COSY

35 spectrum, and the content percentage of =S5i~0-X-8i= can be

calculated based on the identified structures.



St andar ds produced by Tosoh Corporation, nolecular weight: 1,090, 000;

706, 000; 355, 000; 190, 000; 96, 400; 37,900; 18,100; 9,100; 5,970; 2,630;

1, 056; and 500) as 35the standard pol ystyrene under the condition of 40C,
and neasurenent is perforned using THE asZfthe solvent at a flowrate of 1
m./mn. - 28 - [0068] The silanol conpound, the al koxysil ane
conpound, the G §I the reaction conditions and the |ike are the sane
as those describe bove. 5[ 0069] Increase of the nolecular weight is

achi eved by fornlngThﬁeNMBrap@aﬁ@umepaes@naedrbv bboveigenéN¥tGEgEMlla (2).
Accordingly, the  moj ek ar x\gt%% R ORLS Ol e@gcbym&ontg&g]'m& t:pe
structure represented by 1 19above general  fornul & e reactions
repr esent ed byNﬁﬁo@@eFééémiGﬁsf@ﬁﬁﬁpééd(éf afd [#Y. [0070] These reactions
can be control ljedehy changi ng the reaction tenperature, the
reaction tine, the reaction 15pressure, the catal yst amount, and the

catal yst type. [0073]* ¥PPBd8§tFbﬁc§r6€éé§t8Fcpol96?@aﬁ6§?@8§9hé$ty and The
production pr0©Q%$o@hréa)l@L90|MQEQ@@OSh|@Kam@ c6APRLh8@Sini Bherder: 20i) a
step of produci an05|lox ne b n1X|ng t?e Et | east onﬁ )

o) Kbxysi [ ane. cBNBSAASPER doarTEa by aBayE boRERaP f bERP e SRdSh
catalyst to obhabmsafmmmuugelhanﬂonéa¢hlngethErHEXUueerapraséﬁﬂpérﬁyure of
20 to 1 pr bl 0 r eferab 25 0..to 80C,
for a réggtlonggg%% 8%n%?%q]§8§%8%éuggj gge ggébE £$r%é10 é£§g%§ﬁb%3urs
nor e preferabl yrbmom 003506, Smh@arerﬁherlyeﬁnvanOahoaﬂ@%hohnprmdated by

the reaction fggg&gggbggfgkgﬂn gy@ engeand ii) a step of washing
t he pol yor ganosi | oxane a vent "i ncapabl e of dissolving the
pol yor ganosi | 0X8R&21[ 0072] Water may be added to the reaction system

but the amount of “@EeEhédH@ghbé PB%f@ﬁépé¥sﬁﬁenlﬁeoéol@c93§reﬁgh¥ﬁ¥e”t5

nor e preferably from0.05 t
while malntalnlng 1he eguivalent of the crosslinking

functional group of the polyorganosiloxane, a method of
adding a boron compound or a method of adding a
prhosphorus compound and a peroxide may be alsc used.
[0063]

20 Low molecular materials {for example, dimer, trimer
and tetramer) may be alsco removed by washing the
polyorganosiloxane obtained in the reaction step with a
solvent incapable of dissolving the polyorganosiloxane.
The solvent incapable of dissolving the

25 polyorganosiloxane in the washing step includes, for
example, water, an alcohol (such as methanol or ethancl),
an acetenitrile, etc,

[0064]
Ir the washing step, a solvent incapable of

30 dissolving a polyorganosiloxane is added to the
polyorganosiloxane obtained in the reaction step, or the
polyorganosiloxane obtained in the reaction step is added
to a solvent incapable of dissolving the
polyorganosiloxane, and is then stirred. Stirring a

35 mixture of the polyorgancsiloxane and the solvent is
continued in inhomogenecus state and thereafter, the

mixture 1s left standing still. After the mixture is



35equi val ents, and in view of storage stability and reactivity due to the
termnal al koxy structure, still nore preferably fromO0.1 to 0.4
equi val ents, per one - 29 - equivalent of an al koxy group bonded to the S
atom contai ned in the al koxysil ane conpound7present in the reaction system
[0073] 5The production process of (a) a pol yorganosil oxane, conprises, in

or der LL2,3ken 9f Br aduch0g,8.pelyorganast Loxane, by m.xing, the at
| east one al koxysil ane ‘conpound™réepresente By above-“general formulra (1),
the at | east onevsil,atdle podompoandsiépkeseniesebyiabovélgenedabrfohaul a

(3) and a catalystche gbLain:a gLbies, AR EBACHLOg;hhecThxpUre al a

t enper at ure of to 130 preferably from nore preferably from
40 to 80C, forP&rifegeedon tine of 0.1 to 20 hours, preferably fromo0.2 to
10 hours,s nore [boprgf erably from0.3 to 5 hours, while renoving an al cohol
produced by the reaction fromthe reacti on system i a step of

: and i)

washi ng the pol yor gaR6siFexaHe wrehaaYsbl Gent PEnEgpusre BY BFaesl 9fnghene
po: yor ganosi : oma@m_nb?@%éb.zwln b?l@wﬁb@dlgﬁb'ﬁ@?ePE@Qﬁ&&.@inbhe@:he i
pol yorganosi | oxane (a), reooval of the al coh in the production step i) is
preferably per?8#%8%gBPOFég§éFﬁ8 thig'pres queaFealPeﬁgﬁPQFhPéOBf %Bgto
80C. That is, theuproddicthenrpsodest ohtthhespolyorganestioxatepbsition
characterq zed r i.n e~reacti whil.e renoving the produced
alcohoqu% thegéuﬁggggggﬁﬂyhgrégagf?oﬁgs$§9e hhder at nospheri c pressure
when the reactil6A66énperature is not |ess than the boiling point of the

produced al coh d r e i erature
is 30not nore ?Egﬁgﬁﬁ§@b§?|?ﬁgggg?ﬁﬁ_ﬁ§§§5?0$?h?gi?§ﬁ%§§§%i?ﬁgégﬁgunt of an
al cohol in a reacti éhevesseprpgnpegbesdncand) high eoatitol tability of

reaction resu'Fﬁoébs@nsi@ﬁﬁékéggiﬁfc@ﬂp@§l€£ohsofe%ﬁédﬁgeé@gtt@ﬁﬁ@?%i&ﬁ” be

easily caontrolled). 35[0075]

15 is obtained by means c¢f a method of mixing the
alkoxysilane compound represented by above general
formula (1), the silanol compound represented by above
general formula (3) and the catalyst to obtain a mixture,
and polymerizing the mixture, wherein in the

20 polyorgancsiloxane, the area having a weight average
molecular weight of 1,050 or more in terms of standard
polystyrene as measured by gel permeation chromatography
(GPC) 1s 70% or more of the whole GPC peak area.

[0067]

25 The method for evaluating the molecular weight {GPC
measurement) is as follows.

A calibration curve is prepared by using HLC-8020
manufactured by Tosoh Corporation with a differential
refractometer (RI) as the detector and series-connected

30 G5000HHR, G4000HHR, G30C00HHR and G2500HHR manufactured by
Tosoh Corporation as columns and using a polystyrenes (TSK
Standards produced by Tosoh Corporation, molecular
weight: 1,080,000, 706,000; 355,000; 190,000; 96,400;
37,900; 18,100; 9,100; 5,970; 2,630; 1,056; and 500) as

35 the standard polystyrene under the conditicon of 40°C, and
measurement is performed using THF as the solvent at a

flow rate of 1 mL/min.



As the catal yst used for polynerization, a conpound - 30 - that

accel erates a deal coholizati on condensation reaction of a silanol group of
the silanol compound with an al koxy group of the al koxysil ane conpound, and
advances an ester hydrolysis reaction or-aZtransesterification reaction
Sduring polynerization, can be used. The catalyst may be either an acidic
conmpound or a q g%% conpound and includes, for exanple, a netal alkoxide,
an inorgani c aci an organic acid, an inorganic base, an organic base, and
a phosphazene conpoﬁh@ Seﬂ@HOAnﬁﬁqp@vhénsthanalﬁakwaﬁﬂan@tébmhydndxi@éﬁ an
alkaline earth mebal sy digyi deq 2R ATIBALYT, CATPOHA]LAL w@el Lke i§e
preferred, and specific exanples thereof Inclu Ba(OH) 2, Ca(OH)2, My(OH) 2,
KOH, hi OH, NH3SaN@4es, tRRECOHRSCRRREd, 2RRYBr NR4I etc. In NR4(OH), NRACL,
NR4Br ands NR4l ,jolBelog an al i phati c, 15aI|cycI|c or aromatic group having a
carbon nunber of 1 to 10, which may hav subst i uent The catalyst is

nmore preferably an §PE§P@SﬁePéltH9dWBiPHB aznvgiRAli né 8sPLRVAEL BY
hydr oxi de or t lterhiike, tﬁblbhrﬂﬁmerﬁreép&abbﬁtéﬂ aykabbne ganthanet al

hydr oxi de, and _specifi X | es 20t reo |ncI
My(OH) 2, etc. 5@5&35%85 n@ 5%1 ? ﬁnﬁ Ezﬁgcgé§nga§F¥o%ﬁsed
and in view ofcshahbﬁﬂbw agdcpeacbilonng thegeodurépreduepbiekehyebebguse the

reacti Orhél %?%%I) ]é%&%é.SXZEB?mE:QLgCtb n t_LI gE i @hgnaégFgg};g%neous state can

be shortened 'S nore p éferabry use The
amount of the capgeypsntadded pbopeetenablbypnafoonocener d46) oantlhdt/)al | ows for
progression of [aohygrol ysis reaction by a hydrate water or the |ike
contained in the 30Catal yst or transesterification reaction or the |iKke,
and the concentrati 6REEE, rEgetégampran PeoRPDLOS1Led3byneElesvand hevi ew of

transparency a@@a&%@%h'Q@mﬁ%@%igkbabhhbtYea@[@&ﬁr@@h¥ feam Qedct 9020 Mol %
still nore preferably fromO.1 t 10 nol % yet still nore_preferably from

0.2 35td210 noP¥ESEESEd 6ﬁetﬁétﬁ&ﬁﬁéraﬁPuﬁbPeéngftéﬁ SEbM-YWAFchYPS - char ged
to a reaction gpstzem The nunber of noles of Si atomcharged is a nunber of

noles of Si ato Iculated b ddi ng up.the al koxysil ane conpound
represent ed by §%898cééﬁ8r FOF§PiuPa %Ti?ofﬂ nggﬁiﬁéﬁ 88npgund repreggnted

by above general fornel artd):candnophereeendéngabl e pollgnegenopoundanpr esent
in the 5 reactjion SY stenkﬁand the nol % expressing the catal yst anount

i ndi cat es how many ‘ol &8s gFaIyst i s added based on the nunber of noles

of Si atdm [0077) 1) a step of producing a polyorganocsiloxane by
mixing the at least one alkoxysilane compound represented
by above general formula (1) and a catalyst to obtain a

mixture, and reacting the mixture at a temperature of 20
to 130°C, preferably from 30 to 100°C, more preferably

25 from 40 to 80°C, for a reaction time of 0.1 to 20 hours,
preferably from 0.2 to 10 hours, more preferably from 0.3
to 5 hours, while removing an alcohol produced by the
reaction from the reaction system; and

1i) a step of washing the polyorganosiloxane with a

30 solvent incapable of dissolving the polyorganosiloxane.
[0072]

Water may be added to the reaction system, but the
amount of water added is preferably from 0.0l to 0.5
eguivalents, more preferably from C.05 to 0.45

35 eguivalents, and in view of storage stability and

reactivity due to the terminal alkoxy structure, still

more preferably from C¢.1 to 0.4 equivalents, per one



In the case where the catalyst is precipitated 10during reaction or during
drying, only the obtained pol yorganosil oxane (a) is preferably dissol ved
with a solvent capabl e of dissolving the pol yorganosil oxane and i ncapabl e
of dissolving the catalyst, for exanple, -wgén-the catal yst is an al kal
metal hydroxide or an al kaline 15earth netal hydroxide such as Ba(014) 2,

w th cycl ohexa toI yene the.like, and_then f|| r t he
catal yst can ng¥ennved Fﬁrth|$l§§§g ggﬁgpsg ven ggéls gﬁgdﬁally
removed and thenndﬁue@dundemhﬁedddedygnéggareompduhdapmagenthentehperature
at the drying i, ?% L@ 130C, preferably from80 to 130C the
pressure is 20 h e€ss, preferably 15 hPa or less, and the drying tine

is 10 minutes dﬁoﬁﬁre preferably 30 minutes or nore, nore preferably 1

hour. [0078] 25By waghi @)&obm%t&%%ubtrbegseobxorgangsbb%agsaﬁa)m%&en@
sol vent incapabl e of dissolving the pol yorgan05|loxane | Ow nol ecul ar

materials may BOWEdEESd. 1As °CR&YSol vent, for exanpl e, nethanol, ethanol,

acetonitrile, dinet hyl sulsfexi de, p\@@a@ela@ tkheolivkegeansheousad, pas
30descri bed above,, %%ndlng he nnlgiular ﬁe ght of the groduced
Pt |

pol yor ganosi | oXarie"Ca): [@67@Fas oneTrd kogY Gbil PPEy COPPPHBY 6GPHEFERLFSr
materi al diffeby d@p@@d@@ge@ﬁltmermonwemu)usedeaad tbesef one, swithonespect

35to0 th unber hi hln can be perforned.a rality of
T hes it e rk bR e LT HARY BoORT D5 RERT PRMRLR BV ARHE O
32 - [0080] cataWlysh m@spéaalnoatmex$peebfEodmashcngngethedm1a$udesatibed

above, the solvent is a ded t o] anosi ne ( or.the

polyorgan05|loﬁaﬁ§ g 4 Ergaﬁgega 68 héB %1¢%ﬁ?£e ﬁgép §%1&?u}%ocﬁnd
the mxture ispstier bedsetrRenebyrdisgol vbngotde f&yv M@&‘*’L%n nefeLigl in
t he sol vent, and after stirring for a necessary time, the mxture is left

st andi ng still Ord ERugd Q@Béﬁatpéﬁfﬁﬁﬁélﬁ §6P909g5n6§|ﬂBxBﬁér?ay@Pfﬁnd a
10sol vents | ayepreFaerpakt €t omt beas@bvenho{;awﬁrwhméemmsdlﬁg bheaicohol

polyorgaHOSIongggukgﬁegy %h%okéggiign %@ LXe reaction system; and
ii} a step of washing the polyorganosiloxane with a
solvent incapable of dissolving the polyorganosiloxane.
[0074]
20 In the precduction process of the polyorganosiloxane
{a), removal of the alcohol in the production step i) is

preferably performed by reducing the pressure at a

temperature of 30 to 80°C. That is, the production
process of the polyorganosiloxane is characterized by

25 performing the reaction while removing the produced
alcohel to the outside of the reactiocon system under
atmospheric pressure when the reaction temperature is not
less than the boiling point of the produced alcohol, or
under reduced pressure when the reaction temperature is

30 not more than the boiling point. Due to this removal, the
amount of an alcohel in a reaction vessel is reduced, and
high controllability of reaction results (i.e., breakage
of an ester is retarded and thereby can be easily
controlled).

35 [0075]

As the catalyst used for polymerization, a compound



pol yor ganosi | oxane in which the amount of the | ow nol ecular material is
reduced can be isolated. [0081] 15The pol yorganosil oxane (a) after
isolation is subjected to renoval of the solvent and then dried under
reduced pressure and heating condition, whéfeby a pol yorganosil oxane in
whi ch the anmount of the Iomrnplecular material is reduced is obtained.

20[ 0082] <Photo%olyner%a%%% tl%ﬁ% gﬁ %gkn g Egnghﬁggeen%|% RE%L?
FACOF

Conposi tion> Preferre conpounds as opol'ymeri zati on Ini
for use in thegfhet ssdasictli weougs o Zﬁeonpoenbﬁonompouhd piebent: Bhkenti on

i nclude the fO%Lthy”%% the alko&%%;@aR%“EBEQSBHBE Qﬂﬁ'gé%hﬁéegf heéé%%E'e

benzophenone 0- benzoyl benzoat e nzoyl- 4
ket one, di benzylydketlomeé san¢atitaoneRdné; tg@p??Séﬁraééﬂéph@ﬁoﬁéaﬁéﬁpVat|ve

for exanpl e, Zd%rln%'%bﬁ?ﬁ%%%%%@@@%”oﬂﬁn Bzhydeaxy- 2naethyLprapi frhepane,
2, 2-di met hoxy-1 enyl et han-1-one (I RGACURE(r egi stered trademafk) 651,

produced by BASFFhe} ﬁ?d@@%§é§c?8ﬁ€?9pdpﬁén9lbRé%Snéo@PQ@ﬁ@UREF?eglstered
35t r ademar k) 1&ﬁc1pee@ucedrb»xBA§Eby a- ﬁ@thylalkbélde, an inorganic

(nethylthro)phen nmor phol.i no pan-| - one RGACURE(re i stered
trademark) 9072 %ﬁod&&e&rﬁﬁnéﬁsﬁg & - 4ggrhorgan ase, afl Brganic

2- hydr oxy- 1- 14bbéecZahwdeopyoapne&bmbppopponya) benzyl priong others, an

phenyllj%)neth ﬁpa ny? Sy xyﬁa?gRE%%B%hﬁg?%gg gggﬁﬁnﬁé§;]127 produced

by BASF)” and i oxant hone "deri vative: for
exanpl e, throxamﬂhomedez aetHWMDhuomanbmpnepdzerrprropyEthopanﬁhomedand

benzyl bensyl " mePRo- ket 57 IRa Bebaul Pt hoviat ol Cacet ol (o[ d08a]
(5) a benzoin d@ﬁpﬁébrv%OHfokl@&ad%$3 P%EQﬁorHR4H@h&or%Rﬂﬁ{hyﬁhﬁﬁheNRahd
2 hydroxy- 2- MeLhyl. - L 1RNRRYH G PPARICION %R, BPARCRYRRRI 201 ot ed eth L RAGMRI K,
1173, produced by BASE) ;
allcycllc or aromatic group having a carbon number of 1
to 16, which may have a substituent. The catalyst is
more preferably an alkali metal hydroxide, an alkaline
earth metal hydroxide or the like, still more preferably
an alkaline earth metal hydroxide, and specific examples
20 thereof include Ba{OH)., Ca(CH):, Mg(OH),, etc. Hydrates
of Ba(OH),, Ca(CH), and Mg{OH), may be also used, and in
view of stability and reaction with good reproducibility
because the reaction time, specifically the reactlion time
in an inhomogeneous state can be shortened, Ba (OH); -8H0
25 is more preferably used.
[00776]

The amount of the catalyst added is preferably a
concentration that allows for progression of a hydrolysis
reaction by a hydrate water or the like contained in the

30 catalyst or transesterification reaction or the like, and
the concentration is, for example, from 0.05 to 3C mol%,
and in view of transparency and reaction controlliability,
preferably from 0.1 to 20 mol%, still more preferably
from 0.1 to 10 mol%, vyet still more preferably from 0.2

35 to 10 mol%, based on the number of moles of Si atom which
is charged to a reaction system. The number of moles of

Si atom charged is a number of moles of Si atom



15(6) an oxi ne-based conpound: for exanple, 1-phenyl--- 1,
- but anedi one- 2- (0- net hoxycar bonyl ) oxi ne, 1-phenyl-1, 2-

pr opanedi one- 2- ( 0- net hoxycar bonyl ) oxi me, 1-phenyl -1, 2-

pr opanedi one- 2- ( 0- et hoxycar bonyl ) oxi ne, %-phenyl -1, 2-
propanedi one- 2- (0- benzoyl ) oxi ne, 1, 3-

a8 o R et B 1O R BA ) XL TRy 150 compeynd

phenyl- 3- ethoxypropanetrl Ooxi ne
1-[ 4- (phenylthn@%nzmﬁmubehtwyb@wW&eppn@rEEACURE@ﬂ@gléﬁerédetsadenaﬂk)

O 01, Pr oduCedisy AASELp B0 LRARING Lol Sepkhul Bofaymet v} bengoy ) - Sh

25car bazol - 3-y1] - | oxi me) reglstere tra ) OXEO2
produced by BASEher COHden@? l@nsalﬁyér@va@éﬂdﬁepﬁa§éﬁtcéﬁpbhﬁd for

exanpl e, 2- hydrey+2 Rt ek pﬁ%@YER%OH@moleQB%esélhé ¢Be catalyst
hydr oxyet hoxy) phenyi] - 2- Aydr oxy- 2- net hyl - 1- pr opan- 1- one 30and

22 hydr oxy- 1| 4 5F8N(5. AParGR}22. REEJPPYoPPoRyLEDE catalyst 15 added
benzyl ] pheny1} v2<wet byl phepanebel0084koles of £8) a@bm.

a-aninoalkylpgg%ﬁ g—based conpound: for exanple,
2- benzyl- 2-di ? &nino-l-(4-nnrpho|inophenyl)- 35but anone- 1
(1 RGACURE(r egi st er ednt raderask) wBe2eprtbducedabysBASE) pandipitated

d - .
o phol 110 -y SESes TRGEARCE. Bhe p Rtk iy SPAY e3P SHERRPES 370
produced by BASELyof9pnasphosphiendaoxiidepbasedabonpdundelied exahphe,
bi s(2, 4, 6- tr'”%BH%'R%”g%%é%%%hEQVBRQQ%RQaﬂa exkAdso2(LRGAGURE  Leghat grgd

trademar k) 819 produce
bi s(2, 6- d|nethGﬁVb@ﬁ?@?leZd4S&DﬂWﬂﬁﬁth?ﬁ peheyyphesphricnexexpde, anten

2,4, 6- trl”EthyE@%”é@%%l?b@hggyEnDQQ§BQh”ﬁe@éEdﬁyﬁkH§hHbno§rQH'§&§é§§ne
tradenark TPO, producéd by B ; 10(10) a titanocene conpound: for

exanpl e,! |s(lf@r?h4meé9élBﬁéﬁPééﬁén fuy@)abl €208 g ¥k o=@k AEPRG 0Ol - 1-

yl') phenyl ) tit aribumehbRGACURE( n gkt ahadthepdenae k) c484wpEQdYGednBY BASF) .
I n using the abovgéghotopol nerlzatlon initiators one_conpound may

15(b
be used al one, C8f2&YfxfaFePsf TERBVEH - o8 éFeS?Sﬁay{B@ gedyent added

is gradually remcved and then dried under reduced

pressure and heating. The temperature at the drving is

20 from 50 to 130°C, preferably from 80 to 130°C, the
pressure is 20 hPa or less, preferakly 15 hPa or less,
and the drying time is 10 minutes or more, preferably 30
minutes or more, more preferably 1 hour.

[c078]

25 By washing the resulting polyorganosiloxane (a) with
a solvent incapable of dissolving the polyorganosiloxane,
low-molecular materials may be reduced. As the solvent,
for example, methanol, ethanol, acetonitrile,
dimethyisulfoxide, water or the like can be used, as

30 described above, depending on the molecular weight of the
preoduced polyorganosiloxane (a).

[0079]
The sclubility of the low-molecular material differs
depending on the solvent used and therefore, with respect

35 to the number of washings, the washing can be performed a
plurality of times until the low-melecular material is

removed in a desired amount.



[ 0085] Anong t he above photopol yneri zation initiators (b), in view of
phot osensitivity and transparency, a benzoin 20derivative (5) and a
phosphi ne oxi de-based conpound (9) are preferred. The anpunt of the

phot opol yneri zation initiator (b) added is3frem 0.01 to 30 parts by nass,
preferably from0.1 to 5 parts by mass, nore preferably fromO0.2 to 2 parts
by mass, still @qpreferably fron1250 3 to 1 part by mass, per 100 parts
by mass of the ponArgan03|onane (a). The amount of the

phot opol yneri zat i onWifyht irgspectb) caddedspsc@f0t parhsnbympabsedor arpre from

the standpoi nt cof.cobtainiag.a, prﬁgtigargfergg gatLer o, ppd 30 parts by mass

or less in vreM/of transparency thyl enically Unsaturated
Addi ti on- Pol ynEPilzakpenNsaérERNEoNBal ned theProLBssasNePéoRaBEN (a) 18

Conposi tidn>  sdded to the LBEvRROL 0%@%&5% 5eah Rt GPEPOshEl @ReOf the
present 35invention preferably furfher contains ¢) an ethyl eni cal

unsat ur at ed adHFﬁFBﬁepéﬁyﬁéﬁFiaﬁretﬁ6ﬁ89§rd%ﬁéPéVﬁﬁEtéPe é@WeFPnﬁéuX@Ferred

to as "nononer matehsal- 185Lheth@lﬂ@ﬂ@”eénaddﬁdeko%ther@h@t@5@“&'tlve resin
conposition, fromthe st orngﬁof enhanci ng.t ge cracéaresiiggnce heat

resi stance andnﬁgﬁﬁﬁ§§¥ nd*EG6HE &I nPnyCL4h SERYPOYE §FOGp bF a
met hacryl oyl gcaupecanpébatmsad1nt6087bolyorga8pe¢ﬂbkanexaapbesaﬁﬁ the

ronorrer W ch. gaahe usedare drssLived bel gu. Ihe.mpnomer for engpcing

t he cragk resi stance 1 des & monomef havi ng a-pol SEnEFURRER N or
an olrgoalkyIephethehapmyoasanepnéseanedlbyetohBomphgeQEQQraWhéoehyla (9):

H2C=A(R) - (C=0) ; Q%gg%gho%%xanree%g%h%ﬁ) QE'ZQI%EE%\@“SEetHe %bﬁehydfoge” or

a et hyl group, 0X rou iS an et ne oxi de
group, m is amﬁ&ﬁﬁéﬁaéfmﬁé§§lﬁhanSBGGdnceﬁsPannhﬁbéﬁoéﬁtﬁéss t han 30, and
when bot h PO aqdoggqare present, PO and EO may exist in a random or bl ock

manner and m+n is nunber of |ess_than 60}. . . i
15 he polyorganosiloxane (a} after isolation is

subjected tco removal of the solvent and then dried under
reduced pressure and heating condition, whereby a
polyorgancsiloxane in which the amount of the low-
molecular material is reduced is obtained.

20 [0082]
<Photopclymerization Initiator Contained in
Photosensitive Resin Composition>

Preferred cocmpounds as the photopolymerization
initiator (b) for use in the photosensitive resin

25 composition of the present invention include the
followings:

(1) a benzophenone derivative: for example,
benzophenone, methyl o-benzoylbenzoate, 4-benzoyl-4'-
methyl diphenyl ketone, dibenzyl ketone and fluorenone;

30 (2) an acetophenone derivative: for example, 2,2'~
diethoxyacetophenone, Z-hydroxy~Z-methylpropiophenone,
2,2-dimethoxy-1, 2-diphenylethan~1l-one
{IRGACURE (registered trademark) 651, produced by BASFEF),
i-hydroxycyclohexyl phenyl ketone (IRGACURE (registered

35 trademark) 184, produced by BASFEF), Z2-methyl-1-[4-
(methylthio)phenyl]-2-morpholinopropan-1-one
(IRGACURE (registered trademark) 907, produced by BASFE),



20[ 0088] The nononer includes, for exanple, a polyethylene glycol

di acryl ate [nunber of ethylene glycol units: from2 to 20], a pol yethyl ene
gl ycol dinmethacrylate [nunber of ethylene glycol units: from2 to 20], a
poly(1,2- 25 propylene glycol)diacryl ate-[adnber of 1, 2-propyl ene glycol
units: from2 to 20], and a poly(1, 2-propyl ene glycol)di nethacryl ate

[ nunber of 1, 2- oREQ) I e-.ql,yc I i 0 9] ,30The nomer
for enhanci ng the ﬁ%aggr%sﬁét ga %§8F8%§rabpg hgg%ﬁﬁggggykévgng 3??
alicyclic grouph@awd}rﬁcm@@églpﬁgpaexénphe (dRGACUBYdkrgigkeupdcont ai ni ng

nononer, as re b 0l r r a
35HZC-0(R) (0 g %3%@%?%' XZ? FgwhﬂgC%R§90%%?%8 b mé%?&%ereln Ris

hydr ogen or ?ﬁyﬂQéW§ﬁﬁlaé§@h of Yl and Y2 is an organic group having a

car bon nuﬂber of 1 t@) 3 %ﬁlbxagtaeﬂecaekabatmgeanfgkhgk§m§1@XIde group
and/or a propyI%ne OX|de grog X 1s a cycl ohexyl group-containing
substituent, a$PrE@pFBLERTEd ymFEPV5RPh8X§8FﬁﬁP§ (#1): 5[Chem 4] 1, and a

pol ycyclic struebpwepggmhab&anghﬁﬁ@oana d@éth?&tﬁ&@ﬂbﬁdhbﬁet0||0Mﬁng
general formula (12) r,70: 0x ei n_each of Y

T vt ogen b b B adh T RS L Eae L e amo L Ky P e Gr ghs Bap2yL
ethyl ene oxi degieunyor xatenopykieRenoy dg. aEonBxyaDlyat akgsst ;one of Y and

X' is aqigcrylﬁé g ﬁ group, a methacryl oyl oxy group, an 15acry|oy|oxynethy|
group or a met 0 é oyl oxynmet hyl group}. [0090] The nononers represented by

above general fornulae élﬁknaﬂdn(ﬁéklbaﬁhﬂée,fb@regéﬂﬁméﬁ bé&n4oe¥¢l ohexane
bi sphenol Ay dPREF Gt BT HambEr "B BeyPeneasPytor TR LEe from 2 {0 30, an
et hoxyl at ed (hpdeogépatednbiisphen¢oDARAPCURARthateykate fnadbearef ethgl ene
gl ycol units: LEBHL%@BObﬁohASF),

15 (6) an oxime-based compound: for example, Il-phenyl-

1, 2-butanedicne~-2- (O-methoxycarbonyl)oxime, l-phenyl-1,2-
propanedione~2- (O-methoxycarbonyl)oxime, l-phenyl-1,2-
propanedicne~2Z~ (O-ethoxycarbonyl)oxime, 1~phenyi-1,2-
propanedione-2- {0O-benzoyl)oxime, 1,3-

20 diphenylpropanetricone-2~ (O~ethoxycarbonyl)oxime, 1-
phenyl-3-ethoxypropanetrione~2- (0-benzoyl)oxime, 1,2-
octanedione, 1~[4-(phenylthioc)-2-(0O-benzoyloxime) ]

(IRGACURE (registered trademark) OXE-01, produced by
BASF), and ethancne, 1-[8%-ethyl-6-(2-methylbenzoyl}-9H-

25 carbazol-3-yl]-, 1-{O-acetyloxime) (IRGACURE (registered
trademark} OXEO0Z2Z produced by BASF);

(7) an a-hydroxy ketone-based compound: for example,
Z2-hydroxy-2-methyl-1l-phenylpropan~l~one, 1-[4-(2-
hydroxyethoxy)phenyl]-Z2-hydroxy-2-methyl-1l-propan~1l-one

30 and 2-hydroxy-1-{4-[4-(2~hydroxy-2-methylpropionyl)-
benzyllphenyl}-2Z-methylpropane;

[0084]

{8) an o-aminoalkylphenone-based compound: for
example, Z2-benzyl-2-dimethylamino-1-{(4-morpholinophenyl) -

35 butanone~1 (IRGACURE (registered trademark) 369 produced
by BASF) and 2-dimethylaminc-2- (4-methylbenzyl)-1-(4-



25t ri cycl odecanedi net hanol di net hacrylate, tricycl odecanedi nethanol

di acryl ate, dicyclopentanyl acrylate, dicyclopentenyl oxyethyl acrylate,

di cycl opentenyl acryl ate, dicycl opentanyl nethacrylate,

di cycl opent enyl oxyet hyl nethacryl ate, ete. 330F0091] - 37 - The
mononer for rising the refractive index includes a benzene ring-containing

T120m0( Ry - C-of KORva bt 1 N o p Bk efRp o mor 15) ToEGREP R REEE R BFogen or

a nmet hyl group,tmeacmagtk)YB78ngry¥2ucsdahyoBg§ani ¢ group having a carbon
nunber of 1 to 90 %@H %O%E%'p%@ﬂean§h@¥b§B%doébHE08£8UprQdéQEEQtIfuent

propyl ene oxi de grou S an aronmati Cc group- - contalnin
as represent ed By ﬁoHh6Mﬁﬁgmf@haﬂﬁﬁnéoyimyphpcméﬁho@phlnp(meve[0092] The

nononer repr esg&mcwﬁq%yﬁs%@@aakrgemam 15@@3233:589&@@!6@3/ EQSF?Xan e,
a bi sphenol ether-acryl d adduc pheno

di gl yci dyl eth@'rlS Vﬁaéﬂ?ﬁﬁéoégpﬁnéaﬂ&&fz 4n4 efhé%?FEVédpﬁpéﬁﬁéﬁﬁﬁpﬂl”e
di acryl ate [nU@&QﬁeOEn@IQyMe@etghM@thQBbhﬁeylLQBpBath39hos§ﬂﬁnénox3de

et hoxyl at ed bIS henol, A dlnethacr te 20 f eth | en |y nits:
From> to 307 Buoasp (HeB rRa ISR eRor tannaRar nB CHECHA: S Egssﬁ
photosensitiV|hmd|ncludes a nnnoner havi ng three or nore acryloyl or

met hacryl oyl roups, resented by 25fol | owin ener formul a (15)
(1- 12C>¥T%g (g;O)pO Q@i ?igﬁnocene %ompound fog gxamp e, bis| nb g

cyclopentadien~1l-yl)-bis (2, 6-difluoro-3-{1H-pyrrol-1-
yv1l)phenyl)titanium (IRGACURE (registered trademark) 784
produced by BASE).
In using the above photopolymerization initiators
15 {(b), one compound may be used alone, or a mixture of two
or more thereof may be used.
[0085]
Among the above photopolymerization initiators (b),
in view of photosensitivity and transparency, a benzoin
20 derivative (5) and a phosphine oxide-based compound (2)
are preferred. The amcunt of the photopolymerization
initiator {b) added is from 0.0l to 30 parts by mass,
preferapbly from 0.1 to 5 parts by mass, more preferably
from 0.2 to 2 parts by mass, still more preferably from
25 0.3 to 1 part by mass, per 100 parts by mass of the
polyorganosiloxane (a}. The amount of the
photopolymerization initiator {(b) added is 0.01 parts by
mass or more from the standpoint of cobtaining a practical
cured pattern, and 30 parts by mass or less in view of
30 tLransparency.
[0086]
<Ethylenically Unsaturated Addition-Polymerizable Moncmer
Contained in Photosensitive Resin Composition>
The photosensitive resin composition of the present
35 invention preferably further contains (c) an
ethylenically unsaturated addition-polymerizable monomer

(hereinafter, sometimes referred to as "monomer"). As



{wherein Ris hydrogen or a nethyl group, Y is an organic group having a
carbon nunber of 1 to 90 and containing an ethyl ene oxi de group and/or a

propyl ene 300xi de group, X"" is an n-val ent organic group having a carbon
nunber of 1 to 6, and nis 3 or 4}. [0094] 3the nononer represented by above
general formula - 38 - (15) includes, for exanple, a pentaerythritol

acrylate, a pentaerythritol tetraacrylate, a trinethyl ol propane

tridcryl ate, | amtet RETSCd FFmthy TS BSbaRe trLadry P& number of

et hyl ene gl ycolcampidss:t ifomomiZ oo t520ktaadperimst byl ehpropang the crack
Lrimethact ylal 6o i, Mudioxyelybi:8acARULAL AALLLACLY LBk B, Al T - 2
hydr oxyet hyl i socyanurate 'tri net hacryl at e, |tr|netﬁy ol propane triacryl ate,
di tri met hyl ol prepdad e aac egiratey ldoperraeryhmet6RCpERAPEACcBYPEPecan

10di pent agr yt hijd @lshexaacryl ate, etc. In addition, in using these
nononers, if desired, one nononmer may be used al one, or two or nore thereof
may be m xed an@98ddd. [0095] In view of crack resistance, heat resistance,

15refractive index ampecdirseoskhyp(Bandireabil nbybmekt whscpr ehar abl gsta use
an alicyclic group-conta%gin% nononer. Specific exanples of the alicyclic
gr oup- cont ai ni Ag SnORSMErPEAc PGd&Ya tri cycl odecanedi met hanol di net hacryl at e,
a tricycl odecanedi nethkanohoticacrylratehaac28di cyiel apenkanygkoxyaaceyl ate, a

di cyclo t anyl, t hacryl ate dr.ogenat ed_bi enol et hylene
oxi s ol 1 on R ea & R ot Al B e SSxPaBTun 187 KOp Taor an
hydr ogenat ed bicdphendkyéehhkenehexndearpdebiredemethabyyfat éognugber of

et hyl ene oxideggggkgi %g%mﬁggc6?z§[0096] In view of higher crack

resistance, it -I's nore prefera to further use an al kyl eneoxy

gr oup- cont ai ni ng noAe®e¥ (Rh- €&rdi nat [ R mirtt ROt he @S0y ¢ (R0 =gitaup<{&dnt ai ni ng
mononer . Speci fic exanplesnok thenghkyhenesxy 3RaLayp- 6eLAl NbRY; gogoNer
i ncl ude a pol yet hyl ene gl ycol

15 propylene oxide group, EO is an ethylene oxide group, m'
is a number of less than 30, n' is a number of less than
30, and when both PO and EO are present, PO and EO may
exist in a random or block manner and m'+n' 1is a number
of less than 60}.

20 [0088]

The monomer includes, for example, a polyethylene
giycol diacrylate [number of ethylene glycol units: from
2 te 20], a polyethylene glycol dimethacrylate [number of
ethylene glycol units: from 2 to 20], a poly(l,2~

25 propylene glycol)diacrylate [number of 1,2~propylene
glycol units: from 2 to 20], and a poly(l,2-propylene
glycol)dimethacrylate [number of 1,2-propylene glycol
units: from 2 to 207.

[0089]

30 The monomer for enhancing the heatlt resistance is
preferably a compound having an alicyclic group, and
includes, for example, an alicyclic group-containing
monomer, as represented by fellowing general formula
{10):

35 HyC=C (R) - {C=0) —~0-Y'-X ' -¥*-0- (C=0) —-C {R) =CH, (10)

{wherein R is hydrogen or a methyl group, each of Y*

and Y? is an organic group having a carbon number of 1 to



#400 acrylate (m =0, n'=9), a polyethylene glycol #600 acrylate (m =0,
n'=14), a pol yet hyl ene gl ycol #400 nethacrylate (mM =0, n'=9), a

pol yet hyl ene gl ycol #600 nethacrylate (m =0, n'=14) or the like, as
represented by 35above general formula (9)3¢6[06097] The anmpbunt of the

ethylenically unsaturated - 39 - addition polynerizable nmononer (c) (i.e.,
one or nore ty f o Iec d.f n1th con stlng of an
acrylate and agﬁgfﬁhcry ate%qngde R% ron100f r8§8 % s by nmass,

preferably fromrpﬁmi@mchaﬂ@sgbpu@naggd ﬁﬁreSpaebSmébhyX&ﬁOQKZupo 200
arts DY Mass, ML VEEW L NERL L eoLSt 06ee BRSLALE! ShanLyshiom o Lo
100 parts by mass, per par frass of "t he polyorganosi | Poxane (a).

[ 0098] 10<Q herf oxa@ilei Vdss : In order to provide a photosensitive
resin composition hgyﬂ@glegqellent characteristics in terns of |ight
resistance of a nolded article after curing, at |east one conpound sel ected
fromthe group conS|st|ng of 15an ultraviol et absorber and a hindered

anm ne-containing light, stabilyzer el f her added to the

phot osensitive resin conp on of @gz E gggnt inveniihen. In the case of
addi ng such an additive, the anmpunt thereof is, as the total amount of
additives, 20preferably fromO0.001 to 100 parts by mass, and in view of
transparency and thernogravinetric | oss, nore preferably ¥rom 0.01 to 20
parts by mass, aper algeﬁlg@@zbmysw&&w&eLb@n@@hM@hgameﬁbin@xang5,(a) [0099]
25In the case where th hot o itive resin co 05|ﬁ|on ontalns an

ul travi ol et ab§8PE§FGS$ % EV EQEZBWéﬁﬁnQGBSﬁ?;iEBﬁﬁu Pght<stabilizer, the
anmount added of the [dhtmaviol et absorber or light stabilizer is preferably
fromO0.2 to 50 parts by mass, nore preferably 30from1 to 10 parts by nmass,
per 100 parts by mass of the pol yorganosil oxane (a). Wen the anount added

is 0.2 parts by nmass or , the ultraviolet absorber or |light stabilizer
is effective in enhanct nmeath?gﬁgesistance and light resistance of
the cured nol ded 35article, whereas n the anmount added is 50 parts by

mass or Jgess, the light resistance and weather resistance can be enhanced
whi |'e maintaini ng h%%ﬁe%éggs ar o¥ Qt and X" is hydrogen or an organic
group containing an alkyl group, an ethylene oxide group
or a propylene oxide group, and at least one of Y' and X"
is an acryloyloxy group, a methacryloyloxy group, an

15 acryloyloxymethyl group or a methacryloyloxymethyl

groupt} .
[0090]
The monomers represented by above general formulae
(1Cy and (12) include, for example, 1,4-cyclohexane

20 diacrylate, 1,4-cyciohexane dimethacrylate, an
ethoxylated {(hydrogenated bisphenol A) diacrylate [number
of ethylene glycol units: from 2 to 30], an ethoxylated
(hydrogenated bisphencl A) dimethacrylate [number of
ethylene glycol units: from 2 to 301,

25 tricyclodecanedimethanol dimethacrylate,
tricyclodecanedimethanol diacrylate, dicyclopentanyl
acrylate, dicyclopentenyloxyethyl acrylate,
dicyclopentenyl acrylate, dicyclopentanyl methacrylate,
dicyclopentenylexyethyl methacrylate, etc.

30 [0091]



- 40 - the photosensitive resin conposition to which the ultraviolet
absorber or light stabilizer is added and the cured nolded article thereof.
[ 0100] 5An adhesion aid, such as silane coupling agent nay be further added
to the photosensitive resin conposition of3the present invention, in order
to provide a photosensitive resin conposition hol di ng hi gh adherence to an

| norgani ¢ material substr, %Bﬁerg ﬁ 2ds ?hgfﬁhénge%gﬁﬁkﬁbt ERAQ%] inciuaek”

partlcular, in view of cost an
3-g|ycidoxypro@yhﬁmﬂ@@ﬁh@xvgrbanéaéKBN@4®@noae§ulasléepr@ﬁﬁShpd Brsu

Chem cal Co., ktd1hyidy %@ggggchxggﬁxgrqggltrlnethoxy5|lane ( KBM 5083,
avai |l abl e from Shi n- Et Su"Chem cal Lt

Co. d.
ani nopr opyl t ri et hoxysftang (k@EQDOQ“YaOQUVaﬁiéOfKBHQSHFﬁEﬂsGHEheWﬂééI Co. ,

Ltd.) are; preferredasctBenadhesi apaabgen28040REthyl grblpt heaepsgrok?
incorporating a S|I§ne coupl i %$a ent into the photosensitive resin

conposi tion, tR&%douht FYdeEd hé* S atPr%Vjc%%p? | TR Qe mURe ek e abPy

from1l to 100 B@rh&dbﬁoﬁBSSnlﬁQrQHDEEEQEQHEYORHG€1@@0&9 afiaparts 25by nass,
per 100 parts b s of orga &Qxan e _anount added

|
P e oy e g o e b R A S p Bk T R bk op R

adherence to apcnhnerngdnicsmaterlitaknsubstr abpresachedshbygl dsslandnoetal can
be obtaing . If desired, a sensitizer for enhancing
phOtOSEﬂSItIVI?BQ%Q%kbélgéded to the photosensitive resin conposition of
the present inventi dfheMhebsensitizer includes, for exanple, Mchler's
35ket one, 4, 4'-bis(diethylam no)benzophenone, 2,5-bis(41-
diethylaninobenzylidene)cyclopentanone, 2,6-bis(4' -

dlethylanlnobenzylldene)cycl 2,6-bis(4 -
di met hyl am nobenzyl i dehé) - hexanone,, 2, 6-
bi s(4' - dlethylanlnobenzylldene)- -nmet hyl cycl o e&anone

4, 4' - bi s(di net hyl am no) chal cone, 4, 4'- bis(diethylam ng)chal cone, 2-(4'-
5di et hyl am noci_nnanyl i dene) i ndanone, 2-(4'-
d|nethylanlnobéﬂgﬁ?ﬂdene)lndanone 2-(p-4'-

dlﬁEthy|anln0blphenTh%b@Bi@ﬁBkaZ@b@esénsebi§§4above general formula
ginethy nlnobﬁ}éylLdeg éaoet X 3 E s 1 A diglveidyl
i et hyi am nobe i dehiey’ ‘ééto I’ gXgmplg, anE?F BPE9! ghtyeldy
10diethy|an1noeﬁhﬁaphn)ylscaaeﬁylaaddCﬂethybaﬂph@ﬁomnardmglycldyl
ether-methacrylic acid adduct, an ethoxylated bisphenol A
diacryvlate [number of ethylene glycol units: from 2 to
30], and an ethoxylated bhisphencl A dimethacrylate
20 [number of ethylene glycel units: from 2 to 3C].
[0093]

The monomer for enhancing the hardness and
photosensitivity includes a monromer having three or more
acryloyl or methacryleyl groups, as represented by

25 following general formula (15):

(HpC=C(R) ~ {C=0) ~0-Y ) -X"'" "' (15)

{wherein R is hydrogen or a methyl group, Y is an
organic group having a carbon number of 1 to 90 and
containing an ethylene oxide group and/or a propylene

30 oxide group, X'''' is an n-valent organic group having a
carbon number of 1 to 6, and n is 3 or 4}.
[0094]

The mcnomer represented by above general formula



3- et hoxycar bony1- 7- di net hyl am nocounarin, 3-

benzyl oxycar bonyl- 7- di net hyl am nocounarin, 3-

met hoxycar bony1- 7- di et hyl am nocounmarin, 3-ethoxycarbonyl-

7-di et hyl ami nocourari n, N phenyl - N et hyl et Banol am ne, N

15phenyl di et hanol am ne, N-p-tolyldi ethanol am ne, N phenyl et hanol am ne,
N, N- bi s( 2- hydr t in ol i

- di et hyl i nobenzoat b rSbargT T ARyl Ari ASbenchat o Bbrisor 15261 &7 2-
mer capt obenzi rﬁ)@wzéﬁéytllrph@hyﬂetnrar@@@fab@b@zL 2, Br Ame Roy b Fpzopene

1-cycl ohexyl-5ypereapi9ed, 2a53 étﬁ@&&f%@é@ tﬁlmethylolpropane
(tert-butyl)-5-nercapto-1, 2, 3,4-tetrazole - nercaptobenzot hi azol e,

2- (pdi net hyl ar‘rFﬁb@FWW‘}%eh&‘é&%%él ef ?tl(%ij‘i”ﬁ‘ét%%d(% Nt ¢ | § Bainzot kv azol e,

2- (p- 25di net hybam @%tymtwﬁ@miq@iéan@ pﬂrhé@z@&@yza?tép a tri-2-
di et hyI am nob t hese corrpounds may be used

en st 0
al one, ]Wé?é gS t%{%ﬁl6?0%?%@?%%6%&%3{/1%%"us%d *}t¢the case of
addi ng a sen5|hyde¢’>xj/eut1;h]3_n,:3@@jﬂm\c)3£ﬂ§|trilxeetmd:flyl:@mapm tion, the anount
added of thes !:;Er'nzh? ends_on the ano n{ of t@e %12% ajﬁzgltlve
conponent s, FFEUBrePEr Apr O om D ¢ oY 18" par it by T ePPref erabl y
fromlto 5 pate‘srbrycnﬁkatepedlziﬂmt@arjzshbytmfasgsemﬁaachey;pm@'prgan03| | oxane
(a). 35}Q104] en ce scosity; tability
or phot ogeny tclj%/‘??nté% %ﬁ% §9%u1?§56§£9§%1580 Q@Q 4%# @ é LCJ[rr(éljrli zart§| on
i nhi bitor may Ib@ma@id@l@le%@ Itlth@ommosieﬁsqi%l/eecﬁeswmﬂ ammztumy ofe t heed
present | NVeNtyPfne, or two ofNfio N0l YARELZALLAP LM BLL aryx@'@e&an be used
5i ncl udes, for exanple, hydroqui none, ni t r osodi phenyl am ne
p-tert-butyl cat®@¥dl, phenot hi azi ne, N phenyl napht hyl ani ne,

et hyl enedi ani net et rﬁacﬂé@ &£ dhrady 2re SYSI Qhexanedianidet ot Laacetic acid,
glycol ether 10diam netetraacetic acid, 2,6-di “tert- but%}i; p- net hyl phenol

5-ni t r 046- 8- hytF b%3/qul Wl 17 121 t Y22l Chapi ol eai hi iy bs ot - h%pht hol ,
2-ni troso- 5- (o et hytasell £ ©pi 9Py @ oY PREN®| group~containing monomer.

N1 L1 0%0- N. PSRV hY Y ST B o gt i 48L& o group-containing
N-ni troso- N-( ]mamp)hgmyil)dnwhi@xall ta aves eonmm il Satthanol
bIS(4-hydr0xy-§&£gﬁ%éé§§£é utyl)ggﬁg lf“ﬁé@ﬁﬁ%df%é%hanol diacrylate, a

20 dicyclopentanyloxy acrylate, a dicyclopentanyloxy

methacrylate, hydrogenated bisphencl ethylene oxide-

modified acrylate (number of ethylene oxide units: 10), a

hydrogenated bisphencl ethylene oxide-modified

methacrylate (number of ethylene oxide units: 10), etc.
25 [0086]

In view of higher crack resistance, it is more
preferable to further use an alkyleneoxy group-containing
monomer in combination with the alicyclic group-

containing monomer. Specific examples of the alkyleneoxy

30 group~containing monomer include a polyethylene glycol
#400 acrylate {m'=0, n'=9), a polyethylene glycol #600
acrylate (m'=0, n'=14), a polyethylene glycol #400
methacrylate (m'=0, n'=9), a polyethylene glycol #600
methacrylate (m'=0, n'=14) or the like, as represented by

35 above general formula (9).

[0097]

The amount of the ethylenically unsaturated



In the case of adding a polynerization inhibitor to the photosensitive
resin conposition, the anobunt added of the polynerization inhibitor is
preferably from0.001 to 205 parts by nass, nore preferably fromO0.01 to 1
part by mass, per 100 parts by nmass of the3potyorganosiloxane (a). [0105]
|f desired, in order to enhance the thermal 25 stability in the presence

of oxygen, e he sensi ye resin
conposi tion ofgl@{ilipi% %gg)%%%%/gn }?g% Igci“éfgm%nt |(g£ %J’ént’ i neludes, "for
exanpl e, hi nde‘flfeple@h@f\od:@mpfalmmqi@xﬁs@hmtetp)hbstpfhotm hasad amt$ w?l:zdta@tqf

30! act one antl%lgé‘ptlay&etmn %ﬁ@ﬁé@% dand éalééaw %&a@timdant

etc. Specific exarrp es o e ant oxl dant 1 ncl ude, t are not
limted to, trie@%@l@%éts by mass, preferably from 1 to 500 parts by

gl ycol - biss[ 3- (z@aé@rtrﬁé‘%é’%%f@%@ﬂy%ﬁ&ﬁjrﬂxﬁ’c@hﬁﬁmﬂi’f‘@@'&'ﬂ%&ls, and in
35( 1 RGANOX( r egi st er eg trademar k) 245, produced by
1, 6- hexanedi ol YhF&[ 3t (zeat dﬁ‘”@%Je‘T"taIb%‘?ylleStWo? %ﬁyﬁ?ﬁobl%a%%q

(| RGANOX( r egi sp@fegl by afesay kler - 148 pa2b9, bpregucest byh BASF) ,

2, 4-bi s-(n-oct hi o
hydr oxy- 3, 5-d|¥?]te>‘r' r%ﬁﬁ?ﬁgja%‘?}[“—i”h%) 4’ 3, 5-triazine (1 RGANOX(r egi st er ed
tradenmar k) 565[0@2®Huced by BASF),

pentaer hrityl.t o-di-tert-butyl-4- 5Shydroxyphenyl) propionate)
(1 RGANO %}regl s%%r%é tradietrrlaxg% 1010, produced by BASF),

2, 2-thi o-di et hyl enebi s§ B¢ B, & whiotire -dublydtds dryslr oy hieryd 1) pr opi onat e]

(I RGANOX( r egi s 0
oct adecyl- 3- (Séeglﬁ%??%ert but‘@i g}. %5(1(:? ox&ﬁtﬁ %%ropl o%% & in temms of
10( | RGANOX( r egl slet eﬁew%@m SH 1@7@1 doucled- by BASH) cNing, at

- hexanet hyl enepi $ { 3,no-Amb &g bé@b’écf%&yjﬂf&%y{w@r%%mm%mg of
(1 RGANOX(regi stered trademark) pr oduced

b
3,5-di -tert- buw1ul4trmmb@dyb9e¢wkr%§ﬁ%rfat@rﬁ%ﬁwaweércontammg
15( 1 RGAMOX( r eglﬁ@mf el 415 a0e ey Kaaﬁ%ia Rieduce d dye BASF ) the

(| RGANOK( r oq1 SU8F S8 Thatfontf K56 L30- PR kil 31 BASR)SEEeerc ) o oo
tris-(3,5-di -t;ﬁﬁelmttcyril. 4- Imym@wmwﬂ)ad@wmmt@ (dRCANOX 1 egriest er ed
201 SOSTrIO) ShRdy PrOTLESS, B, BT 25yl o SLneny A6,
2, 4- bi sEQoct ylgie 09 meet hy 1f ror o g501 d H@N@th&glm emm,t raacte niat kyiehb20E,
produced by BASF), ;i 5906133431 Sl 7 &y L-Putole A: hyslr.oxypheny! ) pr opi onat e
preferably from 0.01 to 20 parts by mass, per 1060 parts
by mass of the polyorganosiloxane (a).
[0099]
25 In the case where the photosensitive resin
composition contains an ultraviolet absorber or a
hindered amine-containing light stabilizer, the amount
added of the ultravioclet absocrber or light stabilizer is
preferably from 0.2 te 50 parts by mass, more preferably
30 from 1 to 10 parts by mass, per 100 parts by mass of the
polyorganosiloxane (a). When the amount added is 0.2
parts by mass or more, the ultraviolet absorber or light
stabilizer is effective in enhancing the weather
resistance and light resistance of the cured molded
35 article, whereas when the amount added is 50 parts by
mass or less, the light resistance and weather resistance

can be enhanced while maintaining high transparency of



25(1 RGANOX(regi stered trademark) 1135, produced by BASF),

2, 4- bi s(dodecyl t hi onet hyl ) - 6- met hyl phenol (1 RGANOX(r egi stered tradenark)
1726, produced by BASF),

2,5,7,8-tetramet hyl-2-(4,8,12-trinethyl t+idecyl)chromané- ol

(1RGANOX(regi stered trademark) E201, produced by 30BASF),

5 7-di-tert-bu enyI n of uran- 2(

(I RGANOX( r egi s%%%egh%? %engkgslnggg %gr)rg u%%%l%n Bﬁﬁwm "Che
tris(2,4-di-tenibueyiphenhybhphosphi ve %i@&ﬁ\FﬁB@be@w@ereﬂ adddenank) t168,
produced by B tri [ 1 kis(1, 1-

35di net hyl et hﬁé?%eﬁgg{jga %fu%ﬁ% g?%ﬁ%%}qosphepl n-6- yl]oxy]ethyl]am ne
(1 RGAFOS( r egi st@+8@1tradenmark) 12, produced by BASF),
bis(2,4-di-tert-butydn6agnedfon gﬁahyéﬁéﬁnyé)eihyﬁ@heégﬁliﬁg agent Jray

(1 RGAFOS( regi stered tradenmark) 38 roduced dodecy ?

t hi obi spr opi ondte @Fﬁ@mﬁi%ﬁl 15 eF%‘EI E’?%H%%?T{}LWS%OEG P o‘a‘ﬁlf&}éﬂsb*ylﬁASF)
di ogt adgc%l 3, 3ft bhebpspsept Oﬂgefgg(éﬁ@jgi@)%f@gt S{e@rieﬂo\t-i@élegar k) P5802,
produce y B tert-bout y-5

et hyl phenyl ) pPORERRGToRDT 7S AoH et PR hyID Sl BLp  hian adherence

t et raoxaspir o[ 6o Squntlecagen { SUM L& ZER( relglbst:eai*eel t s@cke nds kgl £ 88nd produced
by Sum t@ cal), 2,2'- 10nmet hyl enebi s(6-tert-butyl-4-nethyl phenol)
(SUM LI % R( regl stered trademark) MDP-S, produced by Sumitono Chemical),
4,4 -butylidené®l@lb-tert-butyl-3- nethyl phenol ) (SUM LI ZER(r egi st er ed

trademark) BBMS, pfQ e c qlgps t-
15but yl - 3- et h Ipheno?#gfgbﬁt%ER%I?gp%%eﬁd dalegqn%lrgj jRéJBIE%(g%ced by
Sumi t oo Chemi a@}ycqaewwcy@mtyrwetle@mmbae@e| SNt 4 op@b@lb@iaie)

(SUM LI ZER(r egf s4:81 84i £ L pdenad ki 185 D, cpr oducgd, bys Sunit oo Chenical ), 2-
nmer capt oben2| m dazol e (SUM LI ZER(r egi st er ed trademar k) 20MB, produced by
Sunit one Chen]@%ynae5yb%§ﬁ@¥nger%m@@hoxys11ane (KBMZ503, availablie

bi s[ bi s(2, 4- di £t t sk Yl Sa EAd] Phenoxy) phesph] nedd (£SY- P101, produced by
Gsaki | ndustry), of fthese antioxjdants Jc%%be used aI one or

a mxture of t l%?pm%l?ﬁje%b‘?xﬁﬁbl%e uSeeh ~ Yt n 3 ¥l tERE of TARdT

anti oxi dant toEtse Qhehdsensidi yveLt®s) na cONpPestd i o ametla@mtmeeﬂﬂed of
the antioxidant,is preferably fromO0.001 to 30 parts by nmass, nore
preferably froht % 01 to 10 parts by mass, per 100 parts by mass of the

pol yor gdfiosi | ok&h@2] a). 30[ 0106] Xi necessary t he phot osensitive
resin conposition p n 0 ﬁpp opri at bl ended
wi th various addi t%%sm%uéﬁgegséfco gé’(fl‘n‘—il eés%eplér%épell n% a%enit and

i norgani c finelpaetiks epla@t¢$ﬂtgsa’@l\8€5t¢fesmr¢@u@0mm,vetshedoarrmmml nhi bi t
various characi&fdgtd £ eay { etk ol i e photpsensi L iye. Fesiyy coapgsifion of

t he present | nvent i on.
to 100 parts by mass, more preferably from 10 to 50 parts

25 by mass, per 100 parts by mass of the polycrganosiloxane
(a). When the amount added is 1 part by mass or mere, a
cured molded article having excellent adherence toc an
inorganic material substrate, such as glass and metal can
be obtained.

30 [0103]

If desired, a sensitizer for enhancing
photosensitivity may be added to the photosensitive resin
composition of the present invention.

The sensitizer includes, for example, Michler's

35 ketone, 4,4'-bis(diethylamino)benzophenone, 2,5-bis(4"'-
diethylaminobenzylidene)cyclopentanone, 2,6-bis{4'-

diethylaminobenzylidene)cyclohexanone, 2,6-bis(4'-



- 45 - [0107] <Sol vent > A sol vent can be added to the photosensitive
resin conposition of the present invention, so as to adjust the 5viscosity
thereof. Suitable solvents include, for exanple, N, N-dinethylformam de,

N- net hyl - 2- pyrrol i done (hereafter, sonetime$ referred to as "NV ?"),

N-et hyl-2- pyrrolidone, tetrahydrofuran N, N- di et hyl acet am de (hereafter,

somet i nes refeg%gg h&]ﬁﬁlng@%ﬁ %ilgeﬁgﬁhxl 103y hé?éio%@ anOPactohg

hexanet hyl phosphora ¢yc open anone
(hereinafter, baﬁéﬂlné$8tbﬁéﬁmed0benasliGBné) 4amatbyyty9l©neyanbaetone

tetranethylure@ 41.81di Hﬁﬁgxﬂg aﬁghg?éggigﬁﬁg beclohexyl 2-pyrrolidone,
et

propyl ene gl ycol nonomnet propé ene gl ycol nononet hyl ether
acet at e, nethypléﬂﬁyﬁtké@éﬁénohébﬁQPOﬁgob tyf'ket one, anisole, ethyl

acet ate, set hyl dm@Lag;@am@%&hnh@ﬁ%@ksen@; SnaSREnSf phege_solvents may be
used al one, or two or _nore ereo be used in_conbi nati on. Anobng these,

N- et hy1- 2- 2OQ}W?BPVaéﬁé“OQGBEYQ%%?%%ibﬁga%ﬂﬂepr%p9Peﬁe gl ycol nononet hyl

ether acetate argepneiemnigfbiphenylbensotneatoray beszappsopriately added
to the photose ve resin co si,;tio coated film

t dependi n th
o e e BT L oR T n SR T DTt bl L Py P S Be i T4t oant of 0o 200
parts by nass, dpethiDupashbsnbyl bdsse phcehenppl yoB ganesihbboxanei ¢a)- [ 0108]

Sour o TUPOuct 3y P80 RERRALTRIL 61 D PLETENt LINEELL Dy PSR | o

of the present3rﬂVbﬂxyoa¥b©myhmbh@im@bhglamvnomesmmrnmnpbs|t|on conpri si ng

t he polyorganog% @gg %bBQ 9|@egdﬁ%ﬁﬂygﬁﬂﬁg¥ Sﬁ g{hbeg production

process of a poly gan oxa er'EI’I zation initiator
(b). methoxycarbony] e dlethylamlnocoumarln, 3-ethoxycarbonyl-

7-diethylaminccoumarin, N-phenyl-N~-ethylethanolamine, N-

15 phenylidiethanolamine, N-p-tolyldiethanolamine, N-
phenylethanolamine, N,N-bis(2~hydroxyethyl)aniline, 4-
morpholinckenzophenone, iscamyl 4-dimethylaminobenzoate,
iscamyl 4-diethylaminobenzoate, benzotriazole, 2-
mercaptobenzimidazole, l-phenyl-5-mercapto-1,2,3,4-

20 tetrazole, l-cyciohexyl-b5-mercapto-l,2,3,4~tetrazole, 1~
{(tert~butyl)-5-mercapto-1,2,3,4-tetrazole, 2-
mercaptobenzothiazole, 2~ (p=-
dimethylaminestyryl)benzoxazole, 2-(p-
dimethylaminostyryl)benzothiazole, 2-(p-

25 dimethylaminostyryl)naphtho (1, 2-p)thiazole, 2-(p-
dimethylaminobenzoyl)styrene, etc.

One of these compounds may be used alone, or a
mixture of two or more thereof may be used.
In the case ¢of adding a sensitizer to the

30 photosensitive resin composition, the amount added of the
sensitizer depends on the amount of the other additive
components, but is preferably from 0.1 to 10 parts by
mass, more preferably from 1 to 5 parts by mass, per 100
parts by mass of the polyorganosiloxane (a).

35 [0104]

If desired, in order to enhance the viscosity

stability or photosensitivity stability during storage, a



[0109] - 46 - <Production Method of Ml ded Article> The nethod for
produci ng a nol ded article by using the photosensitive resin conposition of
the present invention is described below 5The nolded article includes, for
exanple, a mcroplastic lens or an optical 42l enment for a liquid crystal

pol arizing plate. In the description of the present invention, a
mcroplastic |eny fndicaes a;phastie fine |ens haying g,10di ameter of
general |y several “nm or 1"€ss. mcrof ens array’in i'cha nunber of

m crol enses eapholiavengisidieameten obmabeutitensfofhpnpareentranged i s used
for enhanci ng Hggghtgghtization efficiency in a COD imaging elenment or an
LCD projector, and a mcrolens having a 15di aneter of about hundreds of pm
is used in an opticadhecoAminiEEaEpbhobohnBEbdEor avérhutar bhonecdaner a

mdul e ors the kike.db0110, Theaapibeahyelemmnhofer g-11quid crystal

pol ari zing 20plate is referred to as a structure on a polarized |ight
filter (polariZithgogPaiecphagniaconehekbebrbylaal¢gurd: crystal projector
or liquid cryspakndisphaynel nnaphkfyidaghystabmpasel , generally, a pair of
pol ari zed |i ght gigterg,éﬁola[i;ing g[ates s ?rgvided on the front and
25back of a tr&hEgaFBREEUHBEFEFESFOr - encfboifnglaTi quid crystal, and
al l ows pol ari zegclbghkanalyainhnat gt veacestcil hat ipggticect éoneto pass

t her et hr.ough. The Ll qui rystal polarizi | ate_can._b roduced, for
exanpl e, by stgg?@kb%gegr%?¥§¥éﬁdg?ﬁ§fe%yggggé ?5?7%%t¥§égﬁonposition

30t hereof . A nmatéhyaphhavingbehatracter$shyvdsoaggaipol aneézet-hightsdibter

can be al so pradygedoby 5051 Pgs8-BPREMAL o BL T HChE Solbt -y PLEgH) 9.0 2 to
0.3 pmon a substrate. [01
sulfopropylamino)phenol, N-nitreso-N-phenylhydroxyamine
ammonium salt, N-nitrosc~N-phenylhydroxylamine ammonium
15 salt, N-nitroso-N-(i-naphthyl}hydroxylamine ammonium

salt, bis(4~hydroxy~3,5-di~tert-butyl)phenylmethane, eic.

In the case of adding a polymerization inhibitor to
the photosensitive resin composition, the amount added of

the polymerization inhibitor is preferably from 0.001 to

20 5 parts by mass, more preferably from 0.01 to 1 part by
mass, per 100 parts by mass of the polyorganosiloxane
(a).
[0105]
Tf desired, in order to enhance the thermal
25 stability in the presence of oxygen, an antioxidant may

be added to the photosensitive resin composition of the
present invention.

The antioxidant includes, for example, hindered
phenclic antioxidant, phosphorus-based antioxidant,

30 lactone antioxidant, vitamin E antioxidant, sulfur-based
antioxidant, etc.

Specific examples of the antioxidant include, but
are not limited to, triethyvlene glycol-bis[3-(3-~tert-
butyl-5-methyl-4-hydroxyphenyl)propionate]

35 (IRGANOX (registered trademark) 245, produced by BASF),
1,6-hexanediocl-bis[3-{3,5-di-tert-butyl—-4-
-hydroxyphenyl)propionate] (IRGANCX (registered trademark)



The mcroplastic lens and the optical elenent for a 35liquid crystal
polarizing plate differ only in the size and type, and the production

nmet hods for these two - 47 - nenbers are the sane. Specifically, the
production nmethod of a nolded article of-the present invention conprises:
1) a step of filling a shape-formng nold with the Sphotosensitive resin

conp05|t|on ofzg@e Eggagggdlgveggégpbb?al bg@o&gs§g§g% NEe, fegln conposi tion

conprising (a) anosi ¥ oxane ove- desc |bed
producti on probeégoamdS(byda ph@tob@tyh@hli&@@bﬂllﬁ}5T9¥D@Zlﬂ@2) a step of
pressing the ORﬁﬂbﬂﬂoﬁfr%@?s@@kgdagﬁéﬁé&aékﬁU?éérﬂ%?o&ﬁc@@°$ eEagPl 4,

3) a step of exposing t hot osensitive resin conposition t ig from

t he nol d and/oPe§GB§FV§bél§V§et?6réb%§|% &3photbocuerd-prodlct s 154) a step
of separafing t, @ragpghéﬁgmybbsp§@h§£éat@zR@AN@ﬁpﬁé@Lsﬂgré@etﬂg&gﬁaikpm
bot h surfaces g t he hotocured ﬁro uct g of heating
only the photocdtéd BFBQHE? oPYt %Sﬁhot%c rleBr6ﬁﬁE?Y%?¥%b%ﬁé3su%s?rate
20[0112] 1) Step-etrtibhitpy-a-shapexiprshny) pebdivhibel he photosen3|t|ve
resin conpositi

phot osensi ti ve ' ?ggﬁﬁoééﬁﬁgé???BﬁgpﬁFﬁgﬁﬂafﬁéngégﬁ;ﬁ%L%%$§%? %%gﬁ Lforming

nol d. Al betadetyel ;- (a, §hapetégtﬁbmgyhaﬂdhy&réxypbﬂnylIprbﬁEonaLe
hot t b ti i
Phol oSt | ve (i8EhokPURAFLLLODCY- SAGRPLD0 1hecPROLRSEDE L¥ealERLY, |\

photosen5|t|veNB@febenamehbpéenebMSh&ké @1st@£k—bmtyl 4-hydroxy-
Substrate/phOBQa;@ékghgﬁ he ﬁéﬂ CoORp bik9@59g£9re rtrQ@éﬂéPQ tpgepsi tive

resin conpositi In the case g otoseh5|t|ve
resin 35conposPrPORcEd PHeBPOBPENI ngr of di heexhapety TﬁTng mol d, the

phot osensi ti ven;8shRyEORROSHLS OPn HRYt B3 JE ORPEde st he opening by using a
syrlnge Or a dlsgggggg(reglstered trademark) 295, produced by BASE)
' '

1,3, 5-trimethyl-2,4,6-tris (3, 5-di-tert-butyl-4-
hydroxybenzyl)benzene {(IRGANOX (registered trademark)
1330, produced by BASF), tris-(3,5-di-tert-butyl-4-
hydroxybenzyl)~isocyanurate (IRGANOX (registered

20 trademark) 3114, produced by BASF), octylated
diphenylamine (IRGANOX (registered trademark) 5057,
produced by BASF), 2,4-bis{(octylthio)methyl]-o-cresol
(IRGANOX (registered trademark) 1520L, produced by BASE),
isooctyl=3~ (3, 5-di~tert-butyl~4-hydroxyphenyl)propionate

25 (IRGANOX (registered trademark) 1135, produced by BASE),
2,4-bis(dodecylthicmethyl)-6-methylphencoi
(IRGANOX (registered trademark) 1726, produced by BASF),
2.,9,7,8~tetramethyl~2~{(4,8,12~-trimethylitridecyl) chroman-
6-0l {IRGANOX (registered trademark) EZ201, produced by

30 BASF), 5,7~di-tert-butyl-3-{(3,4-~
dimethylphenyl)benzofuran-2 (3H) -~one (IRGANOX (registered
tradenmark) HP-136¢, produced by BASFE), tris(2,4d-di-tert-
butylphenyl)phosphite (IRGAFOS(registered trademark) 168,
produced by BASYF), tris[2-{[2,4,8,10~tetrakis{l,1-

35 dimethylethyl)dibenzol[d, £][1, 3, 2]dicxaphosphepin-6-
viloxyiethyl]lamine (IRGAFOS{registered trademark) 12,
preduced by BASF), bis(2,4~di-tert-butyl-6-



- 48 - In the case of coating the photosensitive resin conposition on
the substrate side, the photosensitive resin conposition is dropped by
using a syringe or dispenser, and then coated by a spin coater, a bar
5coater, a blade coater, a curtain coater,44 screen printer or the |ike, or
spray-coated by a spray coater or the like, to coat the conposition on a

substrate that 0 ion on a
pretreated sub???gﬁyghmﬁgﬁggth lgﬁﬁﬁ$o?chg ggﬁko%ége %%%&re3|n

conposi tion istredesdrk| 03&4]produce@hbytBA@Ehessld®d®hEip&oﬁosen5|t|ve
resin conposit r from
005 to 1 nm EQPOF%E?%ES?Q b o 1360 T ob R e oatThg the
phot osensi ti vePFedPAedcbipBAFE] nleﬁéa@@ﬁﬁbsﬁt3ohhhﬁ?l%@r@@+gﬁéﬂemnth a

sol vent, ssuch Q§R®MﬁbX@Héqh§téPé§ €§§§@m§r§§eﬁs@®?reﬁPMﬁ@Qe&hﬁyU§§§F§0|Ve”t
by heatl ng is regwre ot osensitive I‘ESI n corrp05|t|on IS

carried 20out By apiéﬁalﬁa ﬁﬁeg%HBfB§bH§|?|0§ d¥@g¥n®conposition thin
LI | m f or med SUfnfaﬁﬁ?lpflebeE p@ap@dnwbﬁwawlt@lﬁ@myy@mpﬂ ?Sdf@él@m
eating appara nown.a tus ar-infrared ray
furnace and ho% EF% ¥ﬁ8§r8é5 ggﬂnggc?%ﬁg?égMﬁig??ﬁér%%hsB%r%%rr|ed out .
The 25heati ng toadethbohs aregdy om-58uted150Ciupt edbes abhymicom 100, £o-140C,
and for to 3 ref I 5 ] s. Incidentally,
even in #he cagg mﬂgégg?ﬁe (8 g%%ﬁe%%% ?C% ?%gF%P%%%%géftion is not diluted
with a solvent (SUMORLERB ( s@am&perad bfaflaoaeksi NPt he pdbdvendeb30o0f t he

photosensi | VesERSLapEomORl LoD, 19, ko abbet sah e 8 sLep:plofeat L2

substrate with't E ot 0sensitive résin conposition
added, and thengpps ﬁh@@ohteésﬁﬁiblZERpi@@E$§%r9dath®@e®$ékb B?Miﬂs] 35As a

pretreat ment O%réﬁﬁcéHb§§r§&ﬁ1L§m§'&ﬁ@ﬁl@gypl'@9489€H10B§¥ (b @k-so
optionally coated on_th - substrate, so as to inpart adherence

propertyto t heusubstraeehvinhenel badeUNi LEDRR { Hgobs sebet r arade Aka si | ane
coupl i ng agentyxthe sibaneegoup! slﬁhgl@gﬁ@tc:hémﬂ@éy; edpém@eﬁ@t@fg@mc

solvent, such as MM s 199 LS o008 88 BY; Y3108, 2 SR PL £08E Pleg B PRl g0 €T
a bl ade
trademark) TP-D, produced by Sumitomo Chemical}, 2-
nmercaptobenzimidazole {SUMILIZER(registered trademark)
20 MB, produced by Sumitomoe Chemical), biphenyl-4,4'~diyl
bis[bis(2,4-di-tert-butyl-5-methylphenoxy)phosphine]
(GSY-P101, produced by Osaki Industry), etc.
One cof these anticxidants may be used alone, or a
mixture of twe or more thereof may be used.
25 In the case of adding an antioxidant to the

photosensitive resin composition, the amount added of the
antioxidant is preferably from 0.001 to 3C parts by mass,
more preferably from ¢.01 to 10 parts by mass, per 100
parts by mass of the polyorgancsiloxane (a).

30 [0106]

If necessary, the photosensitive resin composition
of the present invention can be appropriately blended
with wvarious additives, such as coating film smoothness-
imparting agent and inorganic fine particle as long as

35 the various additives do not inhibit various
characteristics required of the photosensitive resin

composition of the present invention.



coater, a curtain coater, a screen printer or the like, and thereafter, the
sol vent used is renoved by heating. The heating is carried out by using a
known apparatus, such as an oven, far infrared furnace or hot plate.
10Preferred chem cal species of the silanedgoupling agent include, for
exanpl e, 3-gl yci doxypropyl trimethoxysilane (KBM 403, produced by Shin-Etsu
Chem cal ), 3- Tgipq?ryloxypropyltrinethoxysilane (KBM 503, produced by

Shi n-Etsu Chemcal’), 3-acryl oxypropyltrinethoxysilane 15(KBM 5103, produced
by Shin-Etsu Chémieah}y?> 3- ami nopropyltriethoxysilane (KBE-903, produced by

ShinEtsu Cheri cal) ,aeLg;  L01161, The Subshr abe.pbi shocaloher used facl ydes,

for 20exanple, a glass substrate, a quartz Substrate, a silicon substrate,
and a copper stiBsppaiblicgueh bBBechppernEl Adveakiaat esolasthe adasesthehe the

shape-form ng gobdobstJRdgepboa. MaLetisl i BperaRED! entoubéghtora gl ass
substrate or a quartz substrate is_preferred. 25[0117i 2) Step. of pressing

t he opening ofe§ﬂ@p§ﬁap§=WBFh@%Bhﬁ%E%r%@%?ﬂ%t B-BehaY + at ePBF L ahbi®e? nol d
The opening of (hbeeshape; f 06t 0gnsB| de £ &OFc@XOBPLE, "RUPT £f OPlashyT-pens

nold or a nold for an optical elenent _30for Liquid crystal polarizin
olate. is presBUArauATRBE: « REEERIFCTPE T FBr M St Pakay bIot hHaetbst rat o or

anot her nol d. Ahetbastéipesoacpiessurer aayebetappsi eovact) desimethyThe

shape-f gy ng. ool doprter | AL Lpcludes, (UBBST,  ghass,  resin, such as

pol ydi mét'hyl si I'6xane, "ahd a ne anong’ others, a
transparent resynlbopgeptehenspdy-0i18]lactd®: -(hereindMtdhe umolicidon

nmet hod of a nolded article of the present invention, in the case of
pressing the oﬁ%ﬁ?ﬁée%ft@hésnﬁ@%Légai%S%C?ﬁélSlﬁﬁﬁ?%ﬁQ%aQ¥QﬂQﬂa of appl ying

a silane coupl tagragentyPRrthe subsyiateni s-prefieqaably; Saddedybefore a step
of pressing the opening of the nold against the substrate, and the opening

of the mold isC¥f ?}é%%%y%mégg%i%%nslﬁrwél%w ahEY €Ot P R akient -
appl i ed1surf acetpérf hersupstnat @1 dusi ngotbgeshep Ofhpr esskngr & hemopepi ng of
the mold againg£h§fekggg§éra%gthyl isobutyl ketone, anisocle, ethyl
acetate, ethyl lactate, butyl lactate, etc. One of these
solvents may be used alone, or two or more thereof may be

used in combination. Among these, N-methyl-2-

20 pyrrolidone, y-butyrolactone and propylene glycol
monomethyl ether acetate are preferred.

The solvent may be appropriately added to the
photosensitive resin composition depending on the coated
film thickness and viscosity, but is preferably used in

25 an amount of 0 to 200 parts by mass, per 100 parts by
mass of the polyorgancsiloxane {(a).
{0108]
<Cured Product>
In an embodiment of the present invention, a cured
30 product is obtained by photocuring the photosensitive
resin composition of the present invention, or a
photosensitive resin composition comprising the
polyorganosiloxane (a} obtained by the above-described
production process of a polyorganosiloxane, and the
35 photopolymerization initiator (b).
[0109]



10[ 0119] 3) Step of exposing the photosensitive resin conposition to |ight
fromthe nold and/or substrate side to obtain a photocured product In the
state of sandw ching the photosensitive resin 15conposition between a
substrate and a shape-form ng nold, the phétosensitive resin conposition is
irradiated with an ultraviolet ray fromthe side of the shape-form ng nold

or substrate “?%gBdH%LE8R”EQLHEd o@aﬁgﬁdéh R?EEE?Q&G to the exposure |ight.

201 f desired, otosensitive re on" may be irradiated with
an ultraviolet ray Eh@nmbbhhdsidesp@ﬁdacnaglaameldhdchr1$0lﬂ bhieustage of

sandw chi ng th%hBhBB‘é}%%QéhE&‘é?vEe?bQlﬁo%ﬂﬁbgFQE_‘oHeB%’e@He\?\nggéﬁﬁate and a

shape-form ng nold or between a In 25vie pattern
resol uti on andiR#faCeabi LFt jeasrihedpheteeuring resin, the wavel ength of

the exposure |ight seurggihsapheferabl ynkilibes, EQQLZQLam le,4) Step of
separating the nold fromthe substrate or 30sef parating the nol ds_ from both

surfaces of th@lﬁﬁ896§éﬁéFtﬁ@Bsr8§|ﬁnc8ﬁbb§?%|8ﬁement fartarlédiifg the

phot osensi ti veckgsialcpapashking p@gheultraV|olet | ight, the shape-form ng
nold is separated f nmol ds on, bot h, 35surfaces of

ﬁonk he substr e, or %E N
t he photosensitive r&si cgﬁﬁ8§FP 6ﬁ aPt ﬁa?ﬁ?@ﬁn [0133)E1oN51a. 5) Step
of heating onl pithepphetocuiedspiodichtes thplphotocfited pendunbvihthat he

substratg (PEB§§éﬁé£g§“Bk é@ §ES?§2 %99e£§§°%hvgrgigggst gyggggﬁgngy

heati ng the photocur produ enperat ur e of
seconds to 5 heursy mhewbbyhaanDHMEdraoflmkerekeesbeneach bheiheat

resi st ance, for exa opl asti | ens or an opti.cal ele t for a
o e vst o BB St LR PR L L S Rl T4 RE et i TS Tebo b

performed by usphgnalhgt1pgateutam1eaem¢noefﬁi&®éﬂnpenatur@cpro@a@mn@d oven
capabl e of SEtEhggegt or an LCD prejector, and a microlens having a

15 diameter of about hundreds of um is used in an optical
communication connectcr, a cellular phone camera module
or the like.

[0110]
The optical element for a liquid crystal polarizing

20 plate is referred to as a structure on a polarized light
filter (polarizing plate} that is one member of a liguid
crystal projector or liquid crystal display. In a ligquid
crystal panel, generally, a pair of polarized light
filters (polarizing plates) is provided on the front and

25 pack of a transparent substrate for enclosing a liqguid
crystal, and allows polarized light only in a given
oscillating direction to pass therethrough. The liquid
crystal polarizing plate can be produced, for example, by
stretching a film and thereby orientating the compositicn

30 thereof. A material having characteristics as a polarized
light filter can be alsc produced by forming a specific
structure with a pitch of 0.2 to 0.3 pm on a substrate,.
[0111]

The microplastic lens and the optical element for a

35 liguid crystal pclarizing plate differ only in the size

and type, and the production methods for these two



tenperature program The atnosphere gas during heating may be air, but it
is preferable to use an inert gas, such as nitrogen and argon.
Incidentally, this heating step is a step that can be optionally added so
as to 15increase the hardness of the nolded7article, for exanple, a

m croplastic lens or an optical elenment for a liquid crystal polarizing
plate. [0122] y perfor t-he eps descri ed. _above, the
mol ded 20arti cl'€ 0 Ithrﬁréggnﬁamﬁvengkgglﬁ§cgﬁﬁglneg F6T%§ftéﬁﬁthod for
Form ng Cured Reltitefd Pt terwlard RoltyorgardsichexamesEntmenmrnexanpl e of the
met hod for forq;g&n?;ggged relief 25pattern by using the photosensitive
resin conposition of the present invention is described bel ow. The
production met hod ofl)aacwred® pdlifefllpact ér ghepapirsadng mold wjith shep of

coating the ph%k%&%@@h%h%%v%e§b%1%0€BR?bEhQ@on Eh%hgr?§@QEnkHVe”t'0” or a
phot osensi tive 30resin conposition containing (a) a po %an05|loxane

obt ai ned by thénﬁF@&&@Pvoﬁlpﬁo€€§§oéﬁ“§1béV?oF@§ﬁ65PP@?Qﬁé 0PNt he present

invention and (hpaiphelone)yrepbiabirganbBitbatae bprabhabunnLg epated film
2) a step of |rrad|at|n%%tge coat d fi.lmw th an 35%gt|ve ray to photocure
the exposed ar 8X°3ECRE f pro UC§}O§ Br8pesf PBRoVPhg®t he uncured

portion of thepﬁbkmpbyym&mmgaaldevehapeéxoand - 52 - 4) a step of heating
t he curgﬂ)portlon mnéh thg sub§tr%te nate%h % 124] L Ste f coating
the photoSensitive Fésin c6hpSsi PronSsef the BPES&RE Phv H?Ig o obtain a
coated film agaiRistst, stbetphotosensnbierrsild; conp05|t|on of the

present invention is,cqa on.a e e -
al um num substrate § g %ggpvgﬁlSggbggggrﬁggséggﬁgggéggkig gggﬁﬁe coatlng
appar at us or c@@mp@gJL@@@th@dllah§pfﬁomoah@rmOéddaedé@at@nbsarspﬁayndeater

di ppi ng, printiagqonazblade;, ﬁggggﬁreaohkoggé§lng and the like may be
utilized. The substrate coated hot osensi tive resin conposition is

sof t - bakled at 80 t 04200CSf-6P thﬁﬁﬁdéﬁt10gsé58nﬂ§lﬁofioﬁoﬁhe substrate,
or separating the molds from both surfaces of the

photocured product; and

5) a step of heating only the photocured product or

the photocured product with the substrate.

20 [0112]
1) Step of filling a shape-forming mold with the
photosensitive resin composition

A shape-~forming meld is filled with the
photosensitive resin composition through the opening of

25 the shape-forming mold.

Alternatively, a shape-forming mold is filled with
the photosensitive resin composition by dropping the
photosensitive resin composition on a substrate or mold;
and pressing a substrate or mold to the photosensitive

30 resin compoesition make a stack of
"substrate/photosensitive resin composition/mold" or
"mold/photosensitive resin composition/mold".

[0113]

In the case of applving the photosensitive resin

35 composition to the opening of the shape-forming mold, the
pheotosensitive resin compesition may be dropped in the

opening by using a syringe or a dispenser.



15[ 0125] 2) Step of irradiating the coated filmw th an active ray to

phot ocure the exposed area of the film The coated filmis irradiated
with an actinic ray through a desired phot omask by using an exposure
20pr oj ecti on apparatus, such as contact al#gner, mrror projection and
stepper. As the active ray, an X—ray, an electron beam an ultraviolet ray,

a visible |ight ray ,an the | ik e utilize i.n.the present
Cvent fom an act Lvelr 3 haro A wegerehgthoor 3608t 35505 g
preferably use¢©QOamuwmnobnpahEeﬁnbﬁesatatB@deandhhapdbEQBDhBuy;vehe | i ght

source “ave'e”Q&QHHFth@o%E%QB% 2 W, bﬂebg3§§ §¥28léggt?gét89per 'S

preferred as the exposure projection a ar at er step 2), for
t he purpose of cHritvencieny ehd pherosensedi bivt § éplﬂhéoﬁﬁké; & pest - exposure

baking (FEB) or.aye- %e&%%%%”%%%tg%k'Qgcﬂgia@ﬁ pertarned, si-t-odgsired, by
optionally conbining the tenperature and t time (preferably a

t enper at ur e ofF&G“F@IZGGCtQﬁd1ék€vn€l3§8FaIOC§éESHd§Yt6 80TRIYNGPEERY PO127]

3) Step of remengitke wacubed @@étb@ﬂ @El%h@nfbhnhbyub55§ateUShag ds
devel oper This step c%g be c%rrled out g hod, such as dlgplng met hod,
puddl i ng et hod“RRE6at g “gpriaydmetRo Oaﬁst ReCHBPEPSbEP™ 8'gBod sol vent
for the photOS@myﬂueaeeﬁesunscaﬁpeslWhemebp bhelmmesenthenventlon may be

used al a g%od sol vent andnaC QQr. S0 ggngsnﬁé appropriately m xed
and use The 6b8 S6PTént VnéFidBs SO er % ARDI & ne?ﬁ -2-pyrrolidone,
N—acetyl 2- pyrli0dliddone, N, N—dlnethylacetanlde N, N- 10d|nethylfornanide,

di net hyl squOX|de,nganlCQHgggol§CEHerh?t gﬁghtgggng Pygyrolactone

cycl opent anone, cycl ohexanone, nononet et her, propyl ene
gl ycol nnnonetﬁwﬁp@ﬁhéﬂoaceﬁapéefﬁéahyV éfhylok@ﬂoh@ Jénmmnemhyb i sobutyl

ketone. 15The BQ%&@%%EX?”%rbﬁcbuggstof@rmﬁxagPhﬁl HSEQaBQEfeEEB@POkrom

i sopropanol, and water. ter fhe conpletion of devel opnent,
washi ng lis perﬂ@ﬂnﬁd ﬂ@ﬂhua r|WSengcsetmngothOphehovensh9126deeehnper,

whereby a coati gﬁp %i%&%&ﬁhtﬁer85&8&s9@55§rﬂay be diluted with a
solvent, such as NMP, but in this case, a step of
removing the used solvent by heating is required.

Heating the photosensitive resin composition is carried

20 out by arranging the photosensitive resin composition
thin film-formed surface of the coated substrate to face
upward. As for a heating apparatus, any known apparatus,
such as oven, far—-infrared ray furnace and hot plate may
be used as long as heating can be carried out. The

25 heating conditions are from 50 to 150°C, preferably from
100 to 140°C, and for 1 to 30 minutes, preferably from 5
to 10 minutes. Incidentally, even in the case where the
photosensitive resin composition is not diluted with a
solvent, from the standpoint of increasing the adherence

30 of the photosensitive resin composition te the substrate,
a step of heating substrate with the photosensitive resin
composition may be optionally added, and the apparatus
used here is preferably a hot plate.
[0115]

35 As a pretreatment of the substrate, a silane

coupling agent may be also optionally coated on the



is obtained. As the rinsing solution, distilled water, methanol, ethanol,

i sopropanol , propylene glycol nononethyl ether and the |ike may be used

al one or as an appropriate m xture or nmay be used by stepw se comnbi ni ng
25t hese. [0129] 4) Step of heating the eudéd-portion with the substrate
material ((final) heating step, PEB treatnment) The relief pattern obtained

as above is conyer 1o 30a_cured.relief ttern at 150 to 260C__The heat
curing may’ be BUEFSTHEE by Cuainyoa ier o PRS- EhlenbrPgrby, B] the
t enper at ur e- pr egatred coveAnc apabkesef ofetbhhgng tempbrhtrate program or

the like. The at her durt.i h AF | i g i nert
gas, such as 3%%??§%g§ﬁ%§ggﬁgrégﬁggéy%gg gg%éagi?gﬁggﬁPgdégf§&3g? The cured
relief patternddBtiichediby BReCppoBict foaventp4spshhod B¥Bveand dsed as any

one nenbey sel echeddf LM ERE0RO0UB1GORSLSELNY0h 8 SURTAEE RrategLive film
an interlayer insulating fil'mand an a-ray shielding filmof a _
sem conduct or G&FEEf 6r iBdEANaCSAbEEY aPeSCEHER BELBSFFi e6ntREf ét keand a

support (partithentwakkhrbetweeneashl ¢eASr USEHr €5 sEEBvas Bi,Chehenggarray
and a package teélal.theneof, and fur%hgr subéecte to other steps in the
u

known manuf act APFngSAEEREd 6 CaTEeRfcBHAUBY oF S4BT BeXGHBr 8BY253VaPr ety of
sem conduct or devhces bncbudnpgfam 10dptiredl fekeaeat prsheh pasaCMOS | mage

avi ng o Doat i PECLE L HoRbsuea 81 SEFRarnoB0r A nad BJCcup Ry Piecuent Y @
phot osensi ti veinesdizdecofiposikiroplean3atdgcheopypdupedt ribe EXAKNPLEESaHO131]
e by 2ok "SREMLAD, SprSpL ey, SuohenLen FRgtLobel 0w by Telerring Lo
[ Exanpl e 1] methacryloxypropyltrimethoxysilane (KBM-503, produced by
Shin-Etsu Chemical), 3-acryloxypropyltrimethoxysilane
15 (KBM-5103, produced by Shin-Etsu Chemical), 3-
amincpropyltriethoxysilane (KBE-803, produced by Shin-
Etsu Chemical), etc.
[0116]
The substrate which can be used includes, for
20 example, a glass substrate, a quartz substrate, a silicon
substrate, and a copper substrate, such as copper clad
iaminate. In the case where the shape-forming mold is
made of a material impermeable to light, a glass
substrate or a gquartz substrate 1s preferred.
25 [0117]
2) Step of pressing the opening of the shape-forming mold
against a substrate or another mold
The opening of the shape-forming mcld, for example,
a micropilastic lens mold or a mold for an optical element
30 for a liquid crystal polarizing plate, is pressed against
the thin-film formed surface of the substrate or another
mold. At this time, a pressure may be applied, if
desired. The shape-forming mold material includes
rubber, glass, a resin, such as polydimethylsiloxane, and
35 a metal, such as Ni, and among others, a transparent
resin is preferred,.
[0118]



Phot osensi ti ve Resin Conposition: A 2-L separable flask was charged
with 1.37 nol (275 g) of dicyclopentylsilanediol as the silanol conpound,
251. 37 nol (341 g) of (CH30)3-Si-(CH2)3-0-(C=0)-C(CH3)=CH2 as the

al koxysi | ane conmpound and 0.00858 nol (1-63Cg) of Ba(OH)2-H20 as the
catal yst, and equipped with a Liebig condenser for renoving the al cohol
produced, and in thi.s ate, the,m. xtur S _gradua heated-from room
30tenperature to 50& Iﬁ%gnpgpﬁugggﬁn %hW% agced pbeégure%o 1%0 ?ng?
Si nce the initiratisemtofi nveactioon, 1whehetheseeaétpmassmhgttbn beecarmeg of
transparent (t a4t C e I edi.o i t he
pressure was rggﬁbe i ggggh%éakg%bgﬁgﬁ%kgggne%a%g ?gkéé%hﬁ?géhe
35stirring wasS@d@m@dc@Vpﬂh@gLﬁéﬁhg gontibasepbatidakeqief Pedfcanblaft er

confirmng thatdag Hqu§gl%ds%%bhemoprgggéﬂgdmﬁ@habgh@agteftBEGOHgiade of
the system - 55 - the reaction was further continued for 2 hours. The

degree of vacu@¥ewastgliguarPytraitéedans AU6i areReURr 8hcED8f "Blifipig at the

same tenperat Upgedsrbhal, bRekBedpPressHEe rREUStiAAe abdpWhhbeahunther
renovi ng the 5nethanol at 8 to e reaction was continued for 2

hours. FinallyZ2PPédesy SHéfPRas %eFE?nEBEFBrFHE dPro8BhelrRcSpPrBsSlire to

term nate the pe&@%aththﬁEbbathg thetnbt abnedawhihetctpadyursseaus. | i quid
was dlsgﬂjved Bliﬁﬁlohexane and then filtered, and the 10sol vent was
removed by an vapo ator. Subsequently, vacuum suction was perforned at 80C
for 30 m nutes3)ABtep sﬁaadpnglhg tbel phohenethetsyst easnascoepusnedoho

rOO”‘te”peratUé% n@hQP%ES QHLORoﬁﬂdgﬁg/ggtgﬁﬂgkrBQ eg§g%y§59 tﬁghré'”g

the m xture an e super nat was repea ree
Remai ns nethan@hctpéﬁﬁﬁﬁepébﬂaphed nethanol-lnsoluble part was rennved by

using an evaporator 13t §0Cs apd E@eséﬁékgeﬁlﬂgstgé'?Ho%&s@QQEEQGe rBoyf, and

30 m nutes. The wei ght average nol ecul ar wel t al ned
pol yor garbsi | oxaRecoRasisnapet W?ﬁHZGtﬁébéEFaFﬁeanﬁoﬁyéh@ﬁﬁo§PF@%aﬁem039®6by

nunber of Si aggas ﬂ@&@s@ﬁ@&@hﬂ@drbﬂlhh@oﬁb&ﬁQtﬂ&ﬁ ¥ epr esgnt ed-hyyabpve
general formula (Zi (in the fornul_a, based on, 13C- NWVR

X wa
spectrum. In fheY HPNWRoéﬁECFFMnfrPﬁetB@aﬁlé@rP@egh?r6 BecAPBEBXYFi ¢ aci d
of the ester mabetyc25waBsdeateasrichyidl¥% rand b thaaGPOiehapkrmbhBiarea
havi ng a meigh% ggra%e nnlecuéar gelght of 1,050 or nore was 83% of the
whol e GPO peak “8r R it A [0132]
20 If desired, the photosensitive resin composition may

be irradiated with an ultraviclet ray from both sides of
a laminate which is in the state of sandwiching the
photosensitive resin compoesition between a substrate and
a shape~forming mold cr between a meld and a mold. 1In
25 view of pattern resclution and handleability as the
photocuring resin, the wavelength of the exposure light
source is preferably i-line.
[0120]
4) Step of separating the mold from the substrate or
30 separating the molds from both surfaces of the
photosensitive resin composition
After curing the photosensitive resin composition
with ultraviolet light, the shape-forming mold is
separated from the substrate, or the molds on both
35 surfaces of the photosensitive resin composition are

separated.
[0121]



2 Parts by mass of radical photopol ynerization 30initiator

DAROCURE(regi stered trademark) 1173 (produced by BASF) was added per 100
parts by nass of the pol yorganosil oxane to obtain a photosensitive resin
conposition. [0133] 35The decrease ratio-ofblthe peak derived froma
carboxylic acid of the ester noiety was cal cul ated by conpari son between

-C=CH2 and Si 2- 0] 0 0 |n t he
1H NVR spectru%ﬁ F&%§4%%Héx%§lpg %%T gposgn5| F&Ee&e %ﬁgﬁbnpégl

5Synt hesi s of @hpdbyumgdnpspﬁuxapslmasLbarsuédtoltelmPEHetsaHEmaghmer as in
(C80) 5 S (O2) 5 0- (D%oy " Iy TrCry s daot b Exaapra i ang?r abet 8% or
75 m nut es, andhasphbeosokednprbdmcmashiagtémgeiaobtalnédlSo to 270°C

polyorgaqp5|lo§%ge ﬁ%ga |Ie grgseghe ge 8EFnEthgglcleThe wei ght

aver age nol ecular mel t he”obtai ined p ganosSi 'oxane was "1,582. In
t he obt ai ned p@ky@ﬂganbsnhokaﬁeheQ?@&bylﬁuﬁbee,ofOS|eaemn%emeae cont ai ned

in the structu e a I 2 was
a8y s (hasel SSeBAERRE Sa0, BEONR BROTPRLSA LR Bol2) 1200, e

deri ved fron1aCéaﬁb@kyppéaéeréngfpﬂﬁéees@éﬂ h@u@bpa%aéddec?haséaabyngg%)

(Fig. 4). 2 Paphg by pR$Soehehadi,CakiRhoLopatypeRLZAt hANLLBLTIT 8LOE Lucirin
(registered 20trademark) TPO (produced by BASF) was _added per 100 parts by

mass of ‘the obF&MREd2pBIF§oPEaHbSITELaREC oCBBRAlR G pfiBtbsBHSHti ve resin
conposi tion. [@isbkrihaerdegi-easem at rReOhthibeppeak gdeki MedifigoRtating

may be air, but it is preferable to use an inert gas,
such as nitrogen and argon. Incidentally, this heating
step 1s a step that can be optionally added so as to
15 increase the hardness of the molded article, for example,
a microplastic lens or an optical element for a liguid
crystal polarizing plate.
[0122]
By performing the steps described above, the molded
20 article of the present invention is obtained.
[0123]
<Method for Forming Cured Relief Pattern and
Polyorgancsiloxane Film>
An example of the method for forming a cured relief
25 pattern by using the photosensitive resin composition of
the present invention is described below. The production
method of a cured relief pattern comprises:
1) a step of cecating the photosensitive resin
composition of the present invention or a photosensitive
30 resin composition containing (a) a polyorganosiloxane
obtained by the production process of a
peclyorganosiloxane cof the present invention and (b) a
photeopolymerization initiateor to cobtain a coated film,
2) a step of irradiating the ccoated f£ilm with an
35 active ray to photocure the exposed area of the film,
3} a step of removing the uncured pcrtion of the

fiim by using a developer, and



25carboxylic acid of the ester noiety was cal cul ated by conpari son between
-CH=CH2 (the peaks near 5.80 ppm 6.10 ppmand 6.37 ppm) and Si-CH2- (the
peak near 0.65 ppm of (OH30)3-Si-(CH2)3-0-(0-0)-CH=0H2 in the 1H NWR
spectrum [0136] 30[ Exanpl e 3] Phot osensitb¥e-Resi n Conposition: Synthesis
was carried out in the same manner as in Exanple 2, except for changing the

reaction tine of Ex% Ies% FyOQOhg%@g%§xthh%u@g?ggéggyﬁha? ggkﬁgular

35wei ght of the obtalned poFyorganosi ane was bt ai ned
pol yor ganosi | oxametr21% by teudbér of Si atons were contained in the
structure reprg@QQq?d by - 57 - above general formula (2), and X was
-(CH2) 3- (base 3C-NWR spectrunm). In the 1 H NVR spectrum the peak
derived from a daﬁﬁ@?ypﬁcCQéﬁénéft@ﬁePé@?éﬁeﬁﬁﬂéﬂyewé§sééc?@@§@§1b902296

5[0137] [#xanplog %eP@Qte%%%@S'lh'v‘é%tB%% RoCoppasht kORHASKAt Resls was carried
out in the sanme manner as in Exanpl e except for changing . the reaction

time of 10Exanple 2 g sks ﬁpﬁu93§t0?ﬁésﬁéﬂ§ﬁtrﬁ@éPaﬁ@mﬁﬁﬁé tPAEr “hefgRt of

t he obt ai ned p@k}é@ﬁa@anQ&IVIeQXQBQ was c3a380. ohnat Beiebbai mgﬁeé, a C@ramlc
nt al ne in th

ol yor ganosi | oxa 12% b er._of Si ons _were
e r ot tr e r epr SOBREEd hy HBoVA GARAPAFPBERGES 05) OCand. XeGdS|S( CRoj8ed 1 n
the 1H 15NWR spéctramest heApedkrdenevedatiam apparboxyl be ackdiaty t he

ester moj gty vas decr eased, by La%, [ 0138] o[ Example 51 Photosgnsiiive Resin
Conp05|t|on ési's S carrred out ' In'the sane manner "as In

dipping, printing, a blade coater, roll coating and the

like may be utilized. The substrate coated with the

photosensitive resin composition is soft-baked at 80 to

200°C for a time of 10 seconds to 1 hour.
15 [0125]
2) Step of irradiating the ccated film with an active ray
to photocure the exposed area of the film
The coated film is irradiated with an actinic ray
through a desired photomask by using an exposure
20 projection apparatus, such as contact aligner, mirror
projection and stepper. As the active ray, an X-ray, an
electron beam, an ultraviolet ray, a visible light ray
and the like may be utilized, but in the present
invention, an active ray having a wavelength of 200 to
25 500 nm is preferably used. In view of pattern resoclution
and handleability, the light source wavelength is
preferably a UV-1i line (365 nm), and a stepper is
preferred as the exposure projection apparatus.
[01286]
30 After step 2}, for the purpose of enhancing the
photosensitivity or the like, a post-exposure baking
(PEB) or a pre-development baking may be performed, if
desired, by optionally combining the temperature and the
time (preferably a temperature of 40 to 200°C and a time
35 of 10 seconds to 30 minutes).
[0127]
3) Step of removing the uncured portion cf the film by



Exanpl e 2, except for changing the reaction tinme of Exanple 2 to 30

m nutes. The wei ght average nol ecul ar wei ght of the obtained

pol yor ganosi | oxane was 1, 260. In the obtained pol yorganosil oxane, 9% by
nunber of Si atonms 25were contained in theb8tructure represented by above
general formula (2), and X was -(CH2)3- (based on 13C-NMR spectrun). In the

1H NWVR spectrum,_.the p rived froma carboxylic acid of the ester
noi ety was decﬁgéégdabé%gag%§8%0139] [ Exanpl e 6] Phot osensitive Resin

Conposi tion: Ahphotdsensiani ve resiraedorpssiyi enmaasodbt ainadaby
carrying out the Sare pLecessi RO bR kxamebe by ¢Xeept 35.phay after
en n o anpl e ture

cool ing the phot itive res to room tenper , 5 mass%
of A-600 (prodid€édosy ShisniRgkdriyeaoeckem eapycangodBertis§9% othA- DCP

(produceds by pre8osealiitiNekaguna chepbeak) webe added taggihenhywhihohhe
radi cal photopol ynerization _initiator. [0140] [ Exanple 7] 5Photosensitive
Resi n Conposi t M6y: Pe usedaadritosenspt PPedr 8i-HeRENPBSI B BROWa§CoBERned by
carrying out theysaeeppecessknelgsnincBxanpl esdd.exeapt gbbat safiyertcool i ng
t he photosensitiv resinfof Exanﬁhe 2.to rBOH] e erahgre, 10 nass@bgf
A-600 (produced’Sy 8fin- 26 RERERUFa BRBRTEHIY “aRd"5°mags9Sor NAZpERY 1~
(produced by Shi-pyNakaddeacChEpivedli pevkyeaaddeditiegethsr with the radi cal

phot opol.yqreri zat.i i Riti r...[014 a 8] .15Ph ensitive Resin
Conposi 13 bon: %Hﬁ%@25§§%r§é§§935|él&%gégfmggagﬁgﬁg%d QRPREE"S o (49.8 @)
of (CH30) 3- Si - (CHR)-318c(Cre) - GHaCHR vas gkheaabkeyysikanenepnpound, 0.001 nol

(0.19 g) of Ba%&%%z-lh%zo as,the gabalgst gnd 0.18 gnl gi.24 g) of water,
and equi pped 2 RPENEPERTG  cOGNEERSEFPEPCr eROIPXYCPRe¥AFEBhol produced,
and in this stabepmthayl xtiuee, wasogyadual byyheat ednbnenhydosthenperat ure
L O | o oceRaER UALEL,ASIUESY BLERRHT 48h 730,00, JELDTCL pener oL o
and after> conf Thri pgorhavlvhet| igoéfided, for example, methancl,
ethanol, isopropanol, and water.
[0128]
After the completion of development, washing is
performed with a rinsing solution to remove the
20 developer, whereby a coating film with a relief pattern
is obtained. As the rinsing solution, distilled water,
methanol, ethanol, isopropanol, propylene glycol
moncmethyl ether and the like may be used alone or as an
appropriate mixture or may be used by stepwise combining
25 these.
[0129]
4} Step of heating the cured portion with the substrate
material ((final) heating step, PEB treatment)

The relief pattern obtained as above is converted to

30 a cured relief pattern at 150 to 260°C. The heat curing
may be performed by using a hot plate, an inert oven, a
temperature-programmed coven capable of setting a
temperature program, or the like. The atmosphere gas
during heat curing may be air, or an inert gas, such as

35 nitrogen and argon may be used, if desired.

[0130]

The cured relief pattern obtained by the production



met hanol began di scharging to the outside of the system the reaction was
further continued for 2 hours. Thereafter, the reaction tenperature was
gradually raised to 80C and the reaction was further allowed to proceed
30for 2 hours. Subsequently, the degree ef 5vaeuum was gradually raised to
avoi d occurrence of bunping, and while further renoving the nmethanol at 8
to 15 hPa, them%%g%%j% Jhas continued for 2 hours. Finaglén t he s¥st?n1mas
returned to t hE°&ospherte ' fr 88§0r 65t 8"¥ePATnAER FRe>35PEHEVal “6F the

met hanol . The obcapnednahistengl otidy vlsceus brquediwas didsel wad in

cycl ohexane and _then filtered nd the_sol vent was renoved. by an .,
evaporator. - < éeyqﬁﬁﬁfhépﬁ89§?l9gcE&ﬁmsGegiSH %é§a§eFP6Fﬁ§énﬁthé@ Pér 30
m nut es. After astandicogdtiereaolevivhenfoheegyshem wasstebueneduta Eeom
tenperatwe, an.gperation_of adding nmethanol,, stirring t ] Xxture_and
rennvingq{he 5§&§éFRQt§% “was T pgaﬁgapPﬁFeép?F%%é?OﬁeWﬁ?ﬁénh%%HﬁﬁBlafrom

t he obtai ned netkapsi-uctsokubkecpart wasrréppwedrbyyusndgaapaekaper at or at
60C, and the resi i at 80 . 3 ] S i ght
aver age nol ecu a?g3§F§ﬁ?hg?b§ﬁé oB?a?ﬁ%358%|$g§3%§g§?|gQQ%gHégss&%§$2§§. In
t he obt ai ned péhyfokganosiroxanetutdgwbyehbnabepfof Semactongumkre demtiaened
in the structupgcrepuesenbedopy ahovengenghakhor AUl ac£2) ;nan

-(CH2) 3-) (basedeon ESC—NNR Spgctrunjé In the 11-1-N R spégtrgﬁ?n h%npeak
derived % om a®BirBdryFi-engeld 6PChheseSteP ABrEEYSRASCLISEREr BEsed by 16%

[0142] [ Conparabhveabxamphe lhnPhotesepsiti ¥emBegbnt CORPOst EORuA:300- L
separable flask was charged with 0,150 npl

0 g 20(30.0 g) _of _ )
di cycl opent yl sPFYAEGT BRVAEYt ReCSPFansl feohpoufa®sed 18t ngl rean2ogfabped
(CH30) 3- Si - (CHBY3eb)406=0he LLEHB)=LER: a8t hesahkoxysblaneogoapauadsand
0. 0003 nol (0'%%45rgé of Ba(OH) 2-1420 as the catal yst, and equi pped with a
Li ebi g condenseér Por-t ﬁ%Ving t he al cohol 25produced, and in this state,
the m xtliure was gradually heated fromroomtenperature to 50C in an oi
bat h under redggggpgﬁgssure of 500 hPa. Since the initiation of reaction,
when the reaction solution becane transparent (that is, the
di cycl opent yl silPAR&di ol was dissolved), the 30 pressure was reduced to 250

hPa. Met hanol gener d pi tiLri ool e the,lLiebig
condenser and Iique?ﬁgdPgéﬁgﬁgf%gge%gﬁ?ﬁr%%n%ggﬁg?§?§e9+igﬁ%%%%g %%%%g%ol
began di schar ghfigorobyhecarside bp Ehergyssenputheheeaeepbenohasheurt her

continueg for grBeURs. iABEntion is not limited thereto.
[Example 1]
Photosensitive Resin Composition:
A Z-L separable flask was charged with 1.37 mol (275

g) of dicyclopentylsilanediol as the silancl compound,

25 1.37 mel (341 g) of (CH30)3-8i-(CHj)3-0~(C=0)}-C(CHs)=CH, as
the alkoxysilane compound and 0.00858 mol (1.63 g) of
Ba (OH)2 H0 as the catalyst, and equipped with a Liebig
condenser for removing the alcohol produced, and in this

state, the mixture was gradually heated from room

30 temperature to 50°C in an oil bath under reduced pressure
of 500 hPa. Since the initiation of reaction, when the
reaction sclution became transparent (that is, the
dicyclopentylsilanediol was dissolved), the pressure was
reduced to 250 hPa. Methanol generated by keeping the

35 stirring was cooled by the Liebig condenser and
ligquefied, and after confirming that the liquefied

methanol began discharging to the outside of the system,



35degree of vacuumwas gradually raised to avoid occurrence of bunping at
the sane tenperature as that in the - 60 - pressure reduction, and while
further renoving the nethanol at 8 to 15 hPa, the reaction was continued
for 2 hours. Finally, the systemwas retur Aéd-to the atnospheric pressure
to term nate the renoval of 5nethanol. The obtai ned white cl oudy viscous

| iquid was d|s§94ved |n ;G Iohe§an% and th§n %llt%red gnd t.he §8Ivent was
renmoved by an evaporgt ubsequenPFy, vacutm suc |on was carriéd out at
80C for 30 nlnuk@&eeThé wengmm aver ggedomellégulrar. sedi ght agbithecobtained

10p°'y°r9a”°5"9¥%%&1 ?’%tOQ%e sBmEh%eﬁgéébﬁﬁ eDQEYQEQQ”QE'kﬂéa”e 1% or

| ess by nunber of were containe e structure represented by
above gener al m}ermlua;e( Zedughdox, wasd- pti4e) urtpasedennvidc- NVE spectrun.

In the 1H5NN|Rn§R?£$ﬁMUbtt@e t@eqreass, r ahkoreh-15the pReakoder hyed %69”&3
carboxylic acid of the ester noiety was 1% or |ess. 2 Parts by mass of

radi cal phot op&IyHeri zALFan 1vmi £1&t 6¥SEGRI FPA FPEYFSeer 88 FR&demark) TPO

(produced by BAShLspasraddesdepenrt0@opakifihytABEBe0tchibeaobbai ned
pol yor ganosi | oxane to _obtain a ZOQhotosenS|thge resin co ogatlon 0143]

[ Perf or mance CBfp&FISIn Reb6l OPIF1#RE BB 6r aRedY of 15C8Y ﬂPFﬂ]B%Falned
by sandw chi ngdeachlekd he resibheaapeskhbionseabrailnedetin 2b8Bxanples 1 to 8

and Co ative | ass substrate nder the condition
o o ST Fah g e R T ER BYERE RS R p e ak D ra bt
3,000 m)/ cn? i sashownsuatTabl @ad bekewrnkn bhegewual tat i DM of ndhes mal

shock(crack, pe ng) resi stance, a_col d-hea 30c cle test (a tes
alternately re@gé?FnﬁiépgﬁBQnéofSPOiS Wﬁﬁﬂtéb i nY Eeﬁtﬁﬁ§pﬁéFBr8?d+&?50 and

standi ng for lhomimnykeperatanecat Mspperetobn- 40Ckdwasgcaethedoutobyhdsi ng
TSE- 11 ”a”“fa0%§r%%m?ys§§§§§ngb£8e n208, 508 g removing the supernatant
15 was repeated three times. Remains methanol from the
obtained methancl-insoluble part was removed by using an
evaporator at 60°, and the residue was dried at 80°C for
1 hour and 30 minutes. The weight average mclecular
welght of the obtained polyorganosiloxane was 5,329, In
20 the obtained polyocrganosiloxane, 30% by number of Si
atoms were contained in the sftructure represented by
above general formula (2) (in the formula, X was - {CHz):~)
(based on C-NMR spectrum). In the 'H-NMR spectrum, the
peak derived from a carboxylic acid of the ester meciety
25 was decreased by 31%, and in the GPC chart, the area
having a weight average molecular weight of 1,050 or more
was 83% of the whole GPC peak area (Figs. 1, 2 and 3).
[0132]
2 Parts by mass of radical photopolymerization
30 initiator DARQCURE (registered trademark) 1173 (produced
by BASF) was added per 100 parts by mass of the
polycrganosiloxane to obtain a photosensitive resin
composition.
[0133]
35 The decrease ratio of the peak derived from a
carboxylic acid of the ester moiety was calculated by

comparison between —-C=CH; and Si-CH;- of (CH30)3-Si~ (CH;) 3~



presence or absence of cracks generated in the resin 35deposited as a film
on the gl ass substrate and the presence or absence of film peeling were

i nspected by - 61 - eye. Ratings are: A. no crack in the resin and
no filmpeeling even after 100 col d- heat ~c§él es, B: no crack in
the resin and no filmpeeling after 510 col d- heat cycles, but cracks and

filmpeeling re _obsery fter .10Q . cyales,.and C. cracks and film
peel i ng were 3@%e§@2§ éﬁ?gPﬁféitﬁfhgﬁgﬁthc@%ﬁegpefbiﬁ%] 10[ Tabl e 1]
Exanpl eExanpl eERd®glleExanpl e 1 2 3 4 Percentage of Si bonds form ng

----- Si-C>X—SiQ%§g%%h939}27

Photosensitive Resin Compeosition:

5 Synthesis of a polyorganosiloxane was carried out in
the same manner as in Example 1, except that (CH30);-Si-~
{CHz) 3=C= (C=0) -CH=CH; was used in place of {CH3;0)3;~5i-
(CHz) 3~0~ (C=0) ~C (CH3)=CH (CH3;) used in Example 1 and reacted
fer 75 minutes, and as the solvent for washing the

10 obtained polyorganosiloxane, acetonitrile was used in
place of methancl. The weight average molecular weight
cf the obtained polyorganosiloxane was 1,582. In the
obtained polycorganosiloxane, 27% by number of 35i atoms
were contailned in the structure represented by above

15 general formula (2), and X was =-{CHp)s~ (based on C-NMR
spectrum). In the 'H-NMR spectrum, the peak derived from
a carboxylic acid of the ester moiety was decreased by
29% (Fig. 4). 2 Parts by mass of radical
photopolymerization initiater Lucirin (registered

20 trademark) TPO (produced by BASFE) was added per 100 parts
by mass of the obtained polycrgancsiloxane to cbtain a
photosensitive resin composition.
[0135]

The decrease ratio of the peak derived from a

25 carboxylic acid of the ester moiety was calculated by
comparison between -CH=CH, (the peaks near 5.80 ppm, 6.10
ppm and 6.37 ppm) and Si-CHz- (the peak near 0.65 ppm} of
(CH30) 3-Si- {CHp) 30— (C=0) -CH=CH; in the ‘H~NMR spectrum.
[0136]

30 [Example 3]
Photogensitive Resin Composition:

Synthesis was carried out in the same manner as in

Example 2, except for changing the reaction time of
Example 2 to 60 minutes. The welght average molecular

35 weight of the obtained polyorganosiloxane was 1,495, 1In
the obtained polyorganosiloxane, 21% by number of Si

atoms were contained in the structure represented by



21 12 Decrease ratio of peak area derived fromcarboxylic acid in 1H NWR
spectrum(9%9 31 29 22 13 Thermal shock resistance* A AAB
Exanpl eExanpl eExanpl eExanpl eConpar ati ve 56 7 8 Exanple 1
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above general formula {(2), and X was - (CHz)3—- (based on
“C-NMR spectrum). In the 'H-NMR spectrum, the peak

derived from a carboxylic acid of the ester moiety was
decreased by 22%.

[0137]

[Example 4]

Photosensitive Resin Composition:

Synthesis was carried out in the same manner as in
Examplie 2, except for changing the reaction time of
Example 2 to 45 minutes. The weight average molecular
weight of the obtained polyorganosiloxane was 1,380. In
the obtained polyorgancsiloxane, 12% by number of Si
atoms were contained in the structure represented by
above general formula (2), and X was ~{(CHz)s~. In the -
NMR spectrum, the peak derived from a carboxylic acid of
the ester moiety was decreased by 13%.

[0138]
[Example 5]
Photosensitive Resin Composition:

Synthesis was carried out in the same manner asg in
Example 2, except for changing the reaction time of
Example 2 to 30 minutes. The weight average molecular
welght of the obtained polyorganosiloxane was 1,260. 1In
the obtained polyorganosiloxane, 9% by number of Si atoms
were contained in the structure represented by above
general formula (2), and X was - (CH,)s—- (based on SC-NMR
spectrum). In the 'H~NMR spectrum, the peak derived from
a carboxylic acid of the ester moiety was decreased by
9%.

[0138]
[Example 6]
Photosensitive Resin Composition:

A photosensitive resin composition was obtained by
carryilng out the same processing as in Example 1, except
that after cooling the photosensitive resin of Example 1
to room temperature, b5 mass% of A-600 (produced by Shin-

Nakamura Chemical) and 45 mass% of A-DCP {(produced by



Percentage of Si bonds forming [eSi-O 9 30 27 14 <1 X-Sii E bond(%
Decrease ratio of peak area derived fromcarboxylic acid in 1H ND4R
spectrum9 31 29 16 <1 (9% Ther mal shock resi stance*
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Shin-Nakamura Chemical} were added together with the
radical photopolymerization initiator.

[0140]

[Example 7]

Photosensitive Resin Composition:

A photosensitive resin composition was obtained by
carrying out the same processing as in Example 2, except
that after cooling the photosensitive resin of Example 2
to room temperature, 10 mass% of A-600 {(produced by Shin-
Nakamura Chemical) and 5 mass% of A-DCP (produced by
Shin-Nakamura Chemical} were added together with the
radical photopolymerization initiator.

[0141]
[Example 8]
Photosensitive Resin Composition:

A 2-1 separable flask was charged with 0.2 mol (49.8
g) of (CH30)3-Si-{CHz)3~0~(C=0}~CH=CH, as the alkoxysilane
compound, 0.001 mol {0.19 g) of Ba(OH); MH.0 as the
catalyst and 0.18 mol (3.24 g) of water, and equipped
with a Liebig condenser for removing the alcohol

produced, and in this state, the mixture was gradually

heated from room temperature to 50°C in an oil bath under
reduced pressure of 250 hPa. Methanol generated by
keeping the stirring was cooled by the Liebig condenser
and liquefied, and after confirming that the ligquefied
methanol began discharging to the outside of the system,
the reaction was further continued for 2 hours.

Thereafter, the reaction temperature was gradually raised

to 80°C and the reaction was further allowed to proceed
for 2 hours. Subsequently, the degree of vacuum was
gradually raised to aveid occurrence of bumping, and
while further removing the methanol at 8 to 15 hPa, the
reaction was continued for 2 hours. Finally, the system
was returned to the atmospheric pressure to terminate the
removal of methanol. The obtained white cloudy viscous
liquid was dissolved in cyclohexane and then filtered,

and the solvent was removed by an evaporator.



B AABC *Cold-heat cycle test: A indicates >100 cycles, B indicates from
10 to 100 cycles, and C indicates <10 cycles. 15 [0145] [Exanple 9]
Phot osensi ti ve Resin Conposition: Synt hesis was carried out
in the sane manner as in 20Exanple 1, exeept for changing the reaction
tenperature to 95C, the reaction pressure to atnospheric pressure, the
reaction time to 30 mnutes, the drying tenperature - 62 - to 130C, and
the drying timéYs SEERut §&CUMES SEELT ¢8| yePnPEXARPIE“12ETHE R‘ne%ﬁt
average nol eculnarndwbght Aqtetrh@t@haah@edop@bmr gan@su kaxapeswas %z830. In
t he obt ai ned po zlloxanezt 48% nunber of atonsfmerg SContalned
in the structurrg){ Esétit 64°By &B‘B\‘?é%&ﬁ&raﬁnf BP%F‘El?E)O afd“x"{a

-(CH2)3-. In thethHﬂNMR spectiug theempeakrdesndedefivoima caaboxyllc acid
of the ester et ecreased b 4 and_.i.n the C.chart rea
avi g & el ght BUAPASE ol BeuT SP Werant "o 0BG 0 TOMBY 8 CWAE" BSSR LR gs.
5 and 6). [0146]rcfExaspleti0hePhotosensiltinecResin Qenposas|@nmoALd by
phot osensitive resin co ositi tai ned, by 15carryi ng out  the sanme
processi ng as Iﬁl@gaﬁal pog§£85t % %B @; and yﬁe r851g gwas dried at

80°C for 1 hour and 30 minutes. The weight average

molecular weight of the obtained polycrganosiloxane was

10 5,256, In the obtained polyorganosiloxane, 14% by number
of 5i atoms were ccontained in the structure represented
by above general formula {2), and X was -~ (CH:)s~) {(based
on ’C-NMR spectrum). In the 'H-NMR spectrum, the peak
derived from a carboxylic acid of the ester moiety was

15 decreased by 16%.

[0142]

[Comparative Examplie 1]
Photosensitive Resin Composition:

A 300-mL separable flask was charged with 0.150 mol

20 (30.0 g} of dicyclopentylsilanediocl as the silanol

compound, 0.15 mol (37.2 g) of (CH30)3-8i-(CHz)3-0-(C=0) -
C{CH3)=CH; as the alkoxysilane compound and C.C003 mol
(0.0945 g) of Ba(OH),'H;0 as the catalyst, and eguipped
with a Liebig condenser for removing the alcohol

25 produced, and in this state, the mixture was gradually

heated from room temperature to 50°C in an oil bath under
reduced pressure of 500 hPa. Since the initiation of
reaction, when the reaction sclution became transparent
(that is, the dicyclopentylsilanedicl was dissolved), the

30 pressure was reduced to 2500 hPa. Methanol generated by
keeping the stirring was cooled by the Liebig condenser
and liguefied, and after confirming that the liquefied
methanol began discharging to the outside of the system,
the reaction was further continued for 2 hours. The

35 degree of vacuum was gradually raised to avoid occurrence

of bumping at the same temperature as that in the



that after cooling the photosensitive resin of Exanple 1 to room
tenperature, 50 mass% of di cycl opentanyl oxy acryl ate (FA-513AS, produced by
Hi tachi Chem cal) was added together with the radi cal photopol ynmerization
20initiator. [0147] [Conparative Exanpl e-2F0Phot osensitive Resin
Conmposition: A photosensitive resin conposition was obtained by 25using a
polyorgan03|loxane s¥nthe? 9 accar |n 15 %Ertggthog descrhggd in

Synt hesi s ExanB f pat'ent "Bocufent means of “P'Ré 84 fret hod as in
Exampl e 1. [Olmsrhpﬁeﬂfetnﬁnce Cﬁﬁb@ﬁhsbheRESHbtlQﬁ 86Fhecperfiordahoe 8f a

cured film obtai @eg giﬁgQQQE hgg §§EQmOL he@%3§5@gcggpgﬁétlons obt ai ned

in Exanples 1, ative et ween gl ass
subst r at es, anGtWﬁéeheﬁﬁé eéﬁéﬁvrenteftermtaﬁEeeﬁheerGOWﬂﬂaﬁé a thickness

of 500 pif, pepkenahRg . exmﬁeuaet§§9fed3w999err%teﬁ@ '%1%@9% hnglahl §a2
bel ow. In the evaluation of thermal shock(crack, pee I nQg) re5|stance a

col d-heat cycl €¢€8t-ved {8sEY6fOBPEaPRapEy ChEBeAt L AL S 6300 §h&nding f or

15 minutes in aplatARSPAREr eefbval2bC andeshphdhnerf or sdbshhjauhesyin an
atmosphere of -40C) was carried out, and the presence or absence of cracks

generated in tNeCHe8] Auaépesi ved a3raiefl Anenath80YF aker 53UHBIMEERS and t he

presence or ab@%@C%eQBhE'EGEQQGE'ﬁgl@@ﬁ@akn§@?65§do?yt§¥eob8§3h@93 are.
A. no crack in the resin and Eee ing even after 100 col d- heat

cycles, 'ahd  P© Yorgan051éOXéP§cW§Sl PHE - resPntaAdOPFPHBEel i ng were

polyerganosiloxane, 1% or less by number of $Si atoms were
contained in the structure represented by above general
formula (2), and X was - {(CH,)3;— (based on **C-NMR
spectrum). In the 'H-NMR spectrum, the decrease ratio of
15 the peak derived from a carboxylic acid of the ester
molety was 1% or less. 2 Parts by mass of radical
photepolymerization initiator Lucirin (registered
trademark) TPO (produced by BASF) was added per 100 parts
by mass of the obtained polyorganosiloxane to cobtain &
20 photosensitive resin composition.
[0143]
[Performance Comparison Result 1]
The performance of a cured film obtained by
sandwiching each of the resin compositions obtained in
25 Examples 1 to 8 and Comparative Example 1 between glass

substrates, and under the condition of a diameter of 10

mm and a thickness of 500 um, performing exposure of
3,000 mJ/cm® is shown in Table 1 below. In the evaluation
of thermal shock({crack, peeling) resistance, a cold-heat

30 cycle test {a test of alternately repeating standing for
15 minutes in an atmosphere of +125°C and standing for 15
minutes in an atmosphere of -40°C) was carried out by
using TSE-11 manufactured by ESPEC Corp., and the
presence or absence of cracks generated Iin the resin

35 deposited as a fiim on the glass substrate and the

presence or absence of fiilm peeling were inspected by



10observed after 100 cycles. [0149] [Table 2] Table 2 1 6

Exanpl eExanpl eExanpl eExanpl eConparative 9 10 Exanple 2 Ml ecul ar wei ght
5329 5329 7830 5329 6629 Content percentage of high nolecular weight u 83%
83% 89% 83% 67% Ther mal shock resistance* AlA-

eye. Ratings are:

A: no crack in the resin and no film peeling even
after 100 cold-heat cycles,

B: no crack in the resin and no film peeling after

5 10 cold-heat cycles, but cracks and film peeling were
ohserved after 100 cycles, and
C: cracks and film peeling were observed after 10
celd-heat cycles.
[0144]
10 [Table 1]
Example|Example|Example|Example
1 2 3 4
Percentage of $i bonds 30 27 21 1z
forming =5i-0-X-Si= bond (%)
Decrease ratioc of peak area 31 29 22 13
derived from carboxylic acid
in 'M-NMR spectrum (%)
Thermal shock resistance* A A A B
Example|ExamplelExample|ExampleiComparative
5 6 7 3 Example i
Percentage of Si 9 30 27 i4 <1
bonds forming =8i-0-
X-8i= bond (%)
Decrease ratio of 9 31 29 16 <l
peak area derived
from carboxylic acid
in 'H~-NMR spectrum
(%)
Thermal shock B Fi A B C
resistance*
*Cold~heat cycle test: A indicates >100 cycles, B
indicates from 10 to 100 cycles, and C indicates <10
cycles.
15
[0145]
[Example 9]
Photosensitive Resin Composition:
Synthesis was carried out in the same manner as in
20 Example 1, except for changing the reaction temperature

to 95°C, the reaction pressure to atmospheric pressure,

the reaction time to 30 minutes, the drying temperature



A AB *Col d- heat cycle test: A indicates >100, and B indicates
15<100. 1): The content percentage of high nol ecul ar wei ght indicates the
area of portions having a weight average nol ecul ar wei ght of 1,050 or nore
in the chart by R detector of GPC. 20 [©615Q] -[ Exanpl e 11] Phot osensitive
Resin Conposition: A photosensitive resin conposition was obtained by

25performng the s proceSS|ng as. in Exanple 7, except that 0.28 parts by
mass of antloxfiﬂhrjrgr6§ (?%@lgfé%%ﬂ F%%%eh%r%? BB BT odtRBE By BASKE)

and 0. 11 parts iby raspief jant ireel ganyhGS¥vBEeYe( peoduced rby-Osaki ofndust ry)

were further ad d to the.photosensitive resin,.c osi tion. of ample 7.
A sanpl e was pf%’ﬁé@&dbyoégPFgﬁpﬁé13?ﬁ38ﬁewﬁﬁag$%g8 &- EUSSng?énﬁﬁonla
cured fil m whi ¢ghlwas gebbaiinedaby, séﬁéwbghmngbeacbfoﬁitheomeswareonp05|t|ons

obtained 4 n Examplies LAY Hhcbeturen glass subshigtes, andondercthe

condition of a thickness ng exposur
The transm tt adeende IQghtaaﬁ a wavekéﬁgbhyof ﬂ@OtﬁwaﬁﬁeNMRhepebtaumed

sanpl e vas subiiget o408 fheals LLeAl TeRL BL,490C LA a13shots cLpcpltf ogen

or in a nitrogen a here having an oxygen”concentration of t r eat ment
in nitrogen |s“@é@ﬂgnﬁﬁédd@9§§aAﬁdaﬁﬁ Phat PAJamnathesphEr ehairth 9sof

oxygen is desi gratetadsnh2), w@@ghkhsVE&aaénhkﬁéeggakowehbahto@t]4@@on6kwhen
the heat-treated sanple above was furth er subjected to a heat treatnent (B)

in nitrogen at "66CYESr 826 dE&d6Rds Ot AFEe i mes, are shown in Table 3 bel ow.
The {0146]

[Example 10]
Photosensitive Resin Composition:
A photosensitive resin composition was obtained by
15 carrying out the same processing as in Example 1, except
that after cooling the photosensitive resin of Example 1
to room temperature, 50 mass% of dicyclopentanyloxy
acrylate (FA-513AS, produced by Hitachi Chemical)} was
added together with the radical photopolymerization
20 initiator.
[0147]
[Comparative Example 2]
Photosensitive Resin Composition:
A photosensitive resin composition was obtained by
25 using a polyorgancsiloxane synthesized according to the
method described in Synthesis Example I of Patent
Document 3, by means of the same method as in Example 1,
[0148]
[Performance Comparison Result 2]
30 The performance of a cured film obtained by
sandwiching each of the resin compositions obtained in
Examples 1, 6, 9 and 10 and Comparative Example 2 between

glass substrates, and under the condition of a diameter

of 10 mm and a thickness of 500 pm, performing exposure
35 of 3,000 mJ/cm?® is shown in Table 2 below. In the
evaluation of thermal shock(crack, peeling) resistance, a

cold-heat cycle test (a test of alternately repeating



15 transmttance of the cured filmwas neasured by using an

ul traviol et-visible spectrophotoneter V-550 manufactured by JASCO with
reference to an untreated glass substrate. It is seen that the

phot osensitive resin conposition of Exanpl 6310 where an anti oxi dant was
added, is inproved in 20the thermal stabi lity in the presence of oxygen.
[0151] [ Tabl e 3 IE|gble 3 le 7, Transn1ttance£/a 0ExarT(EIe 11
Transm ttance( %-* épgtF@ét&én@lFﬂFfSQG“Q?“H@&POFPESFﬁEH TEARY4(B)9 96 96

Heat treatnent s¢A2Hing for 15 minutes in an atmosphere of -40°C) was
carried out, and the presence or absence of cracks
generated in the resin deposited as a film on the glass

5 substrate and the presence or absence of film peeling
were inspected by eye. Ratings are:
A: no crack in the resin and no film peeling even
after 100 cold-heat cycles, and

B: cracks in the resin and film peeling were

10 chserved after 100 cycles.

[0149]

[Table 2]
Table 2
Example|Example|Example|Example|/Comparative
1 6 9 10 Example 2

Molecular weight 5329 5329 7830 5329 6629

Content percentage 83% 83% B89% 83% 67%

of high molecular

weight *

Thermal shock A A A A B

resistance®

*Cold-heat cycle test: A indicates >100, and B indicates
15 <100.

. The content percentage of high molecular weight
indicates the area of portions having a weight average
molecular weight of 1,050 or more in the chart by RI

detector of GPC.

20
[0150]
[Example 11]
Photosensitive Resin Composition:
A photosensitive resin composition was obtained by
25 performing the same processing as in Example 7, except

that 0.28 parts by mass of antioxidant IRGANOX (registered
trademark) 245 (produced by BASF) and C.11 parts by mass
of antioxidant GSY-P101 (produced by Csaki Industry) were
further added to the photosensitive resin composition of
30 Example 7.
A sample was produced by stripping off one glass



83 94 Heat treatnents (A2)+(B) 78 93 251 NDUSTRI AL APPLI CABI LI TY [ 0152]
According to the present invention, a photosensitive transparent resin
conposition having excellent thermal shock resistance in the production of
products with 30i ntegrated el ectronic parté4or solid-state i magi ng el enents
that requires a reflow soldering process at 260C, can be obtained, and in

turn, a pl as“%g%%t%a%r %@om fa6§ur<=8ptf&§f%' WSIJ_SHEQ% o aihh ”b CrySta'

polar|2|ng pl at h~Fequ 8at “resi's e, can be
obt ai ned. - 6@and@lmm/sg[ @Iaahmoi] tA@ph@ﬁ@QengmppvetnesﬁnObbﬁpogdt iion

conpri si ng: Examples 7 aQ@)liogeE@EEE BXaggs%uBEt@aQQEYOQQQnQﬁH%Q?gH%O

havi ng 5a pol yneri zabl e functional group; and fromO0.0
parts by nass cbrndiphonopdl gnehiizatkeen phi BDAt pm; performlng exposure

5 of 3,000 mJ/cm?. The transmittance for light at a
wavelength of 400 nm when the cobtained sample was
subjected to a heat treatment at 150°C for 13 hours in
nitrcgen or in a nitrogen atmosphere having an oxygen
concentration of 7% (treatment in nitrogen 1s designated

10 as Al and that in an atmosphere with 7% of oxygen is
designated as AZ), and the transmittance for light at 400
nm when the heat~treated sample above was further
subjected to a heat treatment (B) in nitrogen at 260°C for
10 seconds three times, are shown in Tabie 3 below. The

15 transmittance of the cured film was measured by using an
ultravioclet-visible spectrophotometer V-550 manufactured
by JASCO with reference to an untreated glass substirate.
It is seen that the photosensitive resin composition of

Example 10 where an antioxidant was added, is improved in

20 the thermal stability in the presence of oxygen.

[0151]
[Table 31
Table 3
Example 7, Example 11,
Transmittance (%)|Transmittance (%)

Heat treatment (Al) 96 97
Heat treatments (Al)+({B) 96 96
Heat treatment {A2) 83 94
Heat treatments {(AZ2)+(B) 78 93

25 INDUSTRIAL APPLICABILITY
[0152]

According to the present invention, a photosensitive
transparent resin composition having excellent thermal
shock resistance in the production of products with

30 integrated electronic parts or solid-state imaging

elements that requires a reflow soldering process at

200°C, can be obtained, and in turn, a plastic lens or an



wherei n the pol yorganosil oxane is obtained by neans of a nethod of m xing
at | east one al koxysil ane conpound 10represented by foll owm ng general
formula (1): RlaR2bSi (OR3) 4-a-b(1) {wherein RL is an
ester bond-contai ni ng organi c group havi rgéad earbon nunber of 2 to 17, and
at |l east one Rl has an acryloyl group or a nethacryloyl 15group; R2 is,
when a plurality of R2s.are present, .each .is_independently, an aliphatic
O oup havi ng & A RBEPTor ol fo 100 it EHomay Reva d i TBeP e BNt R
i's, when a pl urakirty cof-oR2s cack preesemtingeaehti sesndépendenthby, ba nmet hyl
group or an ethyl. graup; a is an integer of 1 or 202; b is an integer of O,
1 or 2; and atb is or less} and a catalyst to obtain a m xture, and

pol ymeri zi ng the m xture, wherei n the pol yorganosi | oxane contains a
structure represented by followi ng general formula (2): 25(2)

{wherein X is an organic group having a carbon nunber of 1 to 15}, and
wherein from5 to 60% by nunber of Si atons in the pol yorganosil oxane are
contained in the structure 30represented by general forrmula (2). [Caim?2]
The photosensitive resin conposition according to claim1, wherein the

pol yor ganosi | oxane i s obtained by neans of a nmethod of m xing the at |east
one al koxysi |l ane 35 conpound represented by general fornula (1), at |east
one silanol conpound represented by followi ng general formula (3): - 67 -
RAR5SI (014) 2(3) {wherein each of R4 and R5 is an

al i phatic, alicyclic or aromatic group having a carbon nunber of 3 to 10,
whi ch may have a substituent} and a catalyst to 5obtain a m xture, and

pol ymeri zing the mxture. [Claim3] The photosensitive resin conposition
according to claim1 or 2, wherein from10 to 40% by nunber of S

atons in the polyorganosil oxane are contained in the 10structure
represented by general formula (2).



[Claim4] A photosensitive resin conposition conprising: (a) 100 parts by
mass of a pol yorganosil oxane; and (b) fromO0.01 to 30 parts by nass of a
15phot opol yneri zation initiator; wherein the pol yorganosi |l oxane is
obt ai ned by neans of a nethod of m xi ng at 6keast one al koxysi |l ane conpound
represented by follow ng general fornmula (1): RlaR2bSi (OR2) 4-a-b(1)
20{wherein R is an ester bond- contalnlnglggﬂgnlc group having a carbon
nunber of 2 to 17, and at |east one Rl has-ar-acryl oyl group or a

met hacryl oyl gﬁ@up;mRz is, when a plurality of R2s are present, each is

i ndependent |y, an al| ﬁ%%b%earggev@a%wgqn <6RpB80 BUIbEL 2800 ot o 10,

whi ch may have a substituent It s°are’ present,
each is independent I{y) H@@r@géﬁs §YW@ﬁH§IOér@uQoéwoaﬁaépﬁyﬂogﬁﬁephaalng an

integer of 1 on ol@me%1%@bﬂ@t%ﬂﬁEtQEnQ& §rBlp2; »ARd a+b is 3 or less} and
a catalyst to obtain a m xture, and 30pol ynmeri zing the m xture, and wherein

the ratio of the pedk’afé8"dérMdedOf PONPATEar BuxFEEE &éi @ of the ester bond

and the peak a@a@t@%bqyggrﬁ@g@h@ﬁ aheehaloef the ester bond in the
pol yor ganosi | oxane HéegH_NNR spectrumis degreased by 5 to 3560% conpar ed

to the mxture of t FREXYEFI EHEYESHﬁBﬁ d1BERERe L FoPYRBFE5t PENTCRCFai m
5] - 68 - of ﬁhaethHOSQn&ukumg Ees&@aeﬁﬁbﬁélb&@ﬂx@é@@édengompoﬁhain14

wherein the poI or.gang o an obt ai ned b met hod of m xing
e at | 11hst " oRECAPRBL) 511 KN ERABaNa PehrosdntBaTsy 2ganbral formil a (1.
at | east one 5sil anol conpounﬁ;ﬁép$e$@hiadaby fol (@M ng general fornul a

(3): RARSSI (OH)2( 3) {wherein R} {¥h§£eé§{§ CQOB&H§§h9§$n§§gIS an

aliphatic, alicyclic or aromatic group having a car on nu
organi¢ group having a carbon number of 2 to 17, and at

least one R' has an acryloyl group or a methacryloyl

15 group; R? is, when a plurality of R%s are present, each is
independently, an aliphatic group having a carbon number
of 1 te 10, which may have a substituent; RrR> is, when a
plurality of R’s are present, each is independently, a
methyl group or an ethyl group; a is an integer of 1 or

20 Z; b is an integer of 0, 1 or 2; and a+b is 3 or less}
and a catalyst to cbtain a mixture, and polymerizing the
mixture,

wherein the polyorgancsilexane contailns a structure
represented by following general formula (2):

25 =51-0-X-Si= {(2)
{wherein X is an organic group having a
carbon number of 1 to 15}, and

wherein from 5 to 60% by number of $Si atoms in the
polyorganosiloxane are contained in the structure

30 represented by general formula (2).
[Claim 2]

The photosensitive resin composition according te
claim 1, wherein the polyorganosiloxane is obtained by
means of a method of mixing the at least one alkoxysilane

35 compound represented by general formula (1}, at least one
silancl compound represented by following general formula
(3):



10to 10, which may have a substituent} and a catalyst to obtain a m xture,
and polynerizing the mxture. [C ai m 6] The phot osensitive resin
conposition according to claim4 or 5, wherein the ratio of the peak area
derived 15from a carboxylic acid of the estér-bond and the peak area
derived froman al cohol of the ester bond in the I HNVR spectrum of the

pol yor ganosi | oxane is decreasgﬂRQ%‘éﬁﬂto 40@6§?npared to the mxture of the
al koxysi | ane conpound and the silan €onpouﬁ bef ore $olynerization.
20[ O aim 7] A photosensitive resemedonpesiht pénkEompdiRi g an aliphE)icd,00
parts by mass oft 12,Ral0GaRgsiLexangy A8dnay ing al BhrbEAMA:BL,1 839 parts
by mass of a photopolynerization initiator,; Eémﬂereln t he

pol yor ganosi | oxX@nd U,s wobrdi ned bpveeansubbtatwenkodast mi xphglast| éast one

al koxysi | ane coppeynd or epresert ednhy phokkewi g gengralikenmila (1)
R aR2bSi (OR3) 4- a- b( 1) &MMEFEIH Rl is an ester bond-containing 300rganic
group havi ng a [&d@88h *dunber of 2 to 17, and at |east one Rl has an

acryl oyl group or armet haekykeyk:groepreB2ni sompbentacpl HEabi-tyngf tR2s are
present, each is ind pendgntlg, an aLIphaEICMgFQHQ EaV|ng a car.bon nunber

of 1 to 10, whiS ﬁlﬁh§ Ravé a"8GBStNt GERT; 1R3PsAVinBY RU3BBFuPal Pty of R3s
are present, eathuss inndepepdenblryganasiebhyhegeoapcontannetihyh gheup; a is

an inte of 1.or 2: b is _an_inteqger of l.or. 2: and atb is 3 or |ess},
60 - o0 | east S L PahgP CSRBoONA Y epFLRERL OBy Bl ol ng gener al
formula (3): RAR3SI(OM)2(3) (wherein each of R4 and R5 is an aliphatic,

LAty ot RS OUR YL 08, 8cG8HORBEUVEL oA cin 21301t o ey
{a) 100 parts by mass of a polyorganosiloxane; and
(b from 0.01 to 30 parts by mass of a
15 photopolymerization initiator;

wherein the polyorgancsiloxane is obtained by means

of a method of mixing at least one alkoxysilane compound

represented by following general formula (1):

R*.R%,81 (OR®) 4-amp (1)

20 {wherein R' is an ester bond-containing
organic group having a carbon number of 2 to 17, and at
least one R' has an acryloyl group or a methacryloyl
group; R® is, when a plurality of R®s are present, each is
independently, an aliphatic group having a carbon number

25 of 1 to 10, which may have a substituent; R> is, when a
plurality of R’s are present, each is independently,
hydrogen, a methyl group or an ethyl group; a is an
integer of 1 or 2; b is an integer of 0, 1 or 2Z; and a+b
is 3 or less} and a catalyst to obtain a mixture, and

30 polymerizing the mixture, and

wherein the ratio of the peak area derived from a
carboxylic acid of the ester bond and the peak area
derived from an alcohol of the ester bond in the
polycrganosiloxane by 'H~NMR spectrum is decreased by 5 to

35 60% compared to the mixture of the alkoxysilane compound
before polymerization.

[Claim 5]



obtain a m xture, and polynerizing the m xture, and wherein an area
havi ng a wei ght average nol ecul ar weight of 1,050 or nore in terns of
standard pol ystyrene 10as neasured by gel perneation chromatography (GPO
is 70% or nore of the whol e GPO peak area. 6BCai m 8] The photosensitive
resin conposition according to any one of clains 1 to 7, wherein the

al koxysi | ane 15conp QQ r%Ryes%%t%qV%y %g%r%omf%%l (1%Clsd§t %ast one
al koxysi | ane conpoun presente& fo I"owi ng eneral " f ormira P ).

H2C=C(R6)-(C—0yﬂeu®CH2)thrR1®(@ﬁ®)@©4yO?whepeanR6neslhydb@ggnedrba met hyl
group, R7 is, 20uhen g pl y %'h'o‘dyo%f %ﬁn@r %Per %%eﬁlﬁsz%the' El'kBﬁﬁgﬁﬁgﬁ'ét'y’
an aliphatic group haV|ng a carbon nunb may have a
substituent; R@qwoumeﬁeﬁe@rﬁlsl@méﬁﬁt@yOgeR%aéréogmééént Jeadh ilgast one

|ndepende§tly 3 1NRLNY lo o %%Bdo&e%@e%%BXEdgb?UEol§oh§n%ngbﬂ%?gﬁrf%&mgﬁa
250r 2; d is an _integer o or 3; ctdis 3 or less; and nis froml to

14} . [C1a|n19] {(3): The photosen3|t|ve resin conposition according to any
one of claims 2, 3 and 5 to 8r'mhereimn.at | easty one 30o0f R4 and RS in

general fornmula (3) is an ali lic roup havi ng a pan nunber, of 3 to
10, which may have a substitug% ?rﬁéﬂ CoPtThe %a%séﬁ%ﬁTq

conposi tion aceﬂﬁd@ngito035am¢mamecobreb@|ﬁavanOaQca?bbhhﬁﬁmbempbfsBng (c)

fromo.Ligo 1. 090 parts by Wegspabean ehiulenieally wosat uiatedey oo

addi ti on- polynerlzable Fonomne per "1 6o art
obtain a mixture, and polymerlzlng the mixture,

[Claim 6]
The photosensitive resin composition according to
claim 4 or 5, wherein the ratio ¢f the peak area derived

15 from a carboxylic acid of the ester bond and the peak
area derived from an alcohol of the ester bond in the ‘H-
NMR spectrum of the polyorganosiloxane is decreased by 10
to 40% compared to the mixture of the alkoxysilane
compound and the silancl compound before polymerization.

20 [Claim 7]

A pheotosensitive resin composition comprising:

{a) 100 parts by mass of a polyorganosiloxane; and

(by from 0.01 to 30 parts by mass of a
photopolymerization initiator;

25 wherein the polyorganosiloxane is obtained by means
of a method of mixing at least one alkoxysilane compound
represented by following general formula (1):

RY%aR%pS1 (ORY) 4-amp (1)
{wherein R' is an ester bond-containing

30 organic group having a carbon number of 2 to 17, and at
least one R' has an acryloyl group or a methacryloyl
group; R? is, when a plurality of R*s are present, each is
independently, an aliphatic group having a carbon number
of 1 to 10, which may have a substituent; R? is, when a

35 plurality of R’s are present, each is independently, a
methyl group or an ethyl group; a 1s an integer of 1 or

2; b is an integer of 0, 1 or 2; and atb is 3 or less},



t he pol yorganosil oxane. [C aim 11] The photosensitive resin conposition

according to claim 10, wherein the ethylenically unsaturated
addi ti on-5pol yneri zabl e nononmer is a conpound containing an alicyclic
group. [ aim12] The phot osensitirvé9resin conposition according to

any one of clainms 1 to 11, further conprising at |east 10one additive

sel ected from the,graup ¢onsi; 09 abAB.Hh! [aYLOLER 80SRIDE, 8, hght
stabilizer, an adhesion aid, a polymerization rnhrbitor, sensrtiz r, an
anti oxi dant andeaeswdotiomesdai nparti ng agent. [Cd aim13] 15The

phot osensi tive resin conpositiegpaceqndi ng tgzany one of clains 1 to 12,
wherein the concentration of the alkali metal or alkaline earth netal in

t he photosensitive resin conpd¥hersani §affom 0R1 4% 500 ispd pAi&hAtI4), 20A
production progeseyefiia pel ueraangsi Lexapena¢onpr hskhgpbhentigbbew,ng3st eps
of : i) produ§|n% éa% a pol yor ganos] | oxane b% m xing at | east one

al koxysi | ane c&fpolind “Péprelént 8aVBy3f 81 PBIM-hYchenefaf fofftfaYEs) to

25R1aR2bSi (OR3ph¥aanbelhixture, and polymerifgWhgr ehd Rixtsran ester
bond- cont ai ni ng organi c grou having a.carbon nquer of 2 toﬁ%? ?nd at

| east one Rl has an“S&F§ir8yPlgrbtp of 'a Heth4&ribyRVGFodp: "ReCFel“hhen a
plurality of R2sighé presdedt eachcirs 30i hdependénstyndandabophatiyeegeoup
havi ng ar bon _nyr t 0 L.ch. npy it ' LSs
when a gﬁﬁraligﬁ oggggggéréypggie ??ﬁéggﬁgﬁscﬁﬁﬁgggﬁgg%§%$,vgp%%tgglbgfoup
or an ethyl greoupmroaei ¢fahhinweger 6FClpepk2arpais an integer of 0, 1 or 2;
and a+b is 3 ogggg§ﬁ}8]35 from0.01 to 0.5 equivalents of water per one

equi val ent of contained in the al koxysilane conpound present in the
reaction system andh&g hP&PYSTSE61¥Ht HPALR APXRPOFetion FEcordhddracti ng

the mxture at 420 bRe130C1QEn0Q.1 to 20 hRUE&iwhthe herBY8918Rcal cohol
produced by the reaction fromthe reaction syste

. m and , i)
washi ng lthe poF§BPEERGsFPBXGARMREENCYE BNGERL BPARAPADI ) of SdREsbEFPhg t he
pol yor ganosi | o¥aBealkoxysilane compound represented by following

general formula (4):
HpC=C (R®) = (C=0) ~0~ (CH,) »~SiR'¢ (OR") 4 (4)
{wherein R® is hydrogen or a methyl group; R’ is,
20 when a plurality of R's are present, each is
independently, an aliphatic group having a carbon number
of 1 to 10, which may have a substituent; R® is, when a
plurality of R%s are present, each is independently, a
methyl group or an ethyl group; ¢ is an integer of 0, 1
25 or 2; d is an integer of 1, 2 or 3; c+d is 3 cor less; and
n is from 1 to 14}.
[Claim 9]
The photosensitive resin composition according to
any one of claims 2, 3 and 5 to 8, wherein at least one
30 of R* and R® in general formula (3) is an alicyclic group
having a carbon number of 3 to 10, which may have a
substituent.
IClaim 10]
The photosensitive resin composition according to
35 any one of claims 1 to 9, further comprising (c) from 0.1
to 1,000 parts by mass of an ethylenically unsaturated

addition-polymerizable monomer per 100 parts by mass of



[ C ai m15] A production process of a pol yorganosil oxane, conprising

the foll owi ng steps of: i) producing (a) a pol yorganosil oxane by
m xi ng at 10l east one al koxysil ane conpound represented by foll ow ng
general formula (1): R aR2bSi (OR3) 4-a-b(1y0 - {wherein R

is an ester bond-containing organic group having a carbon nunber of 2 to

17, and at 15'%§%§€Qﬂ§o@é§%%%i§%xgﬁéylOyl group or a nethacryloyi group; R2
i ty “of S

is, when a pluralit S are present, each is independently, an
al i phatic group@aimmgld carbon nunmber of 1 to 10, which may have a

substituents R3 is ReBr3BlUnalklye0koRIS BbRoBLeseRh 2€8ERAIY to

i ndependently, a 20 nethyl group or an ethyl group; a is an integer of 1 or
2; b is an intégdéimofllp, viegeip: tagdesiE1pEigasry| BEsRtugRtpdagedafdon-

si | anol conpouns raRresentedmbyohel! 9w RgceepRenal Eentukaihd) an

RAR5SI (014) 2(3) .25(wherein each of R4 and R5 is an aliphatic, alicyclic or
aromatic group ®Havividi& €&PH8n number of 3 to 10, which may have a
substituent} andiaigataljyst to obtain a mxture, and reacting the

m xture at 20 to 13&5 fOé %.1 to.%ovhoursimhilgrrengying an a&coho%
produced by 30the reatt PORFrom’thid Fedefion“SystEm ~8hd™““° " y°washi ng
t he pol yor ganosinlyoxare odii thaamsollvent lipcdpabherotodpsseliugngtt heast

pol yorg silo e ali p ctiagn e cecording.to claim 14
e L A el e AT
group consi sti ndtekvanlakkabisomeeal hydiokidetahdlanesl kahi adheaith net al
hydr oxi de. - - I : - - ~Qduct.i o according to
any one of claﬁﬁgfl%éFgl%%%z%ﬁgFéPﬁ %ﬁggggggﬁys% ggngg?%gﬁg'aﬁglor a
hydrat e ther eofNtBPEidpRt18c a smoFRBrBEsdLBPREALPPoeESE taccording to any
one of clainms 141tenl7zjwherein the amount of the catalyst is from0.05 to
30 nol % based on a total nunber of noles of silicon (Si). 10[C aim 19]

The produttion proce8€ BBESPEFRGItOVENYCEBAB BPTEPALhECH42E6C18I Ghefei n t he
anount of the gatabyst ofsclieoms011t60120 wek%baseHeoBoactnt ahtnyaber of

mol es  of SiliC%ge(gakél}Skg%gEnggoglkaline earth metal in the
photosensitive resin composition is from 0.1 to 500 ppm.
[Claim 14]
20 A production process of a pelyorganosiloxane,
comprising the following steps of:

i) producing (a) a polyorgancsiloxane by mixing at
least one alkoxysilane compecund represented by following
general feormula (1):

25 RY%R*,81 (OR?) goamp (1)

{wherein R! is an ester bond-containing
organic group having a carbon number of 2 to 17, and at
least one R' has an acryloyl group or a methacryloyl
group; R? is, when a plurality of R?s are present, each is

30 independently, an aliphatic group having a carbon number
of 1 to 10, which may have a substituent; R® is, when a
plurality of R®s are present, each is independently, a
methyl group cr an ethyl group; a is an integer of 1 or
2; b is an integer of 0, 1 or 2; and a+b is 3 or less},

35 from 0.01 to 0.5 eguivalents of water per one equivalent
of OR® contained in the alkoxysilane compound present in

the reaction system, and a catalyst to obtain a mixture,



The production process according to any one of clains 14 to 19, wherein the
solvent is an al cohol or an acetonitrile. [Caim21] 20A cured product
obt ai ned by photocuring the photosensitive resin conmposition according to
any one of clainms 1 to 13, or a photosensit/iiive resin conposition conprising
(a) a polyorganosil oxane obtai ned by the production process according to

[Gaim22] Ok eaeRdaY o e g ROl d8d BPr ol LohprPerfg the
foll ow ng stepscafrs fuhlilliengeacshape ahoatcogotmbdowiut-bdt bg phet esersiibnve

30resin conposEtrgp %pc%r%b%gogosag¥e%ne of claims 1 to 13, or a

phot osensi tive Tesi n compositi r|s|ng (a) a pol yorganosil oxane
obt ai ned by the produdtM@ﬁhpm@céQs podordigngoto lapynengivh el acdwedd to 20

and (0) & phot QoL uIenicZ 8! o LRl koL <3581 53308 LS 0GR NG of the mol d

agai nst a substrate or anothe expos hot'osensitive resin
conposi tion to [Clazg 15]ight fromthe nDId and/or substrate side to obtain

a photocured product, %%@%t:%tllortg thecanl ¢ ff féaOEFbt:t%rgHQéEB@E%an@r separating
the nmolds from both surfaces of F phot ocur ed 5product, and heat i ng

only the phot o6GFediFiaguéhe éPlﬂﬁélﬁﬁoﬁé€Hﬁe8 product with the substrate.

[Aaim 23] A noldediar bireliecebbaiagdabyot e rerhhed1a66aedbpgmt @1k@chai m 22.

[Claln]%ﬁJ least one alkoxysilane compcund represented by following

general formula ({1):

RYR%pS1 (OR®) 4-am (1)

{wherein R! is an ester bond-containing
organic group having a carbon number of 2 to 17, and at
15 least one R' has an acryloyl group or a methacryloyl

group; R? is, when a plurality of R%s are present, each is
independently, an aliphatic group having a carbon number
of 1 to 10, which may have a substituent: R* is, when a
plurality of R’s are present, each is independently, a

20 methyl group or an ethyl group; a is an integer of 1 or
2; b is an integer of 0, 1 or 2; and atb is 3 or less},
at least one silanol compound represented by following
general formula (3):

R'R°S1 (OH}, (3)

25 {wherein each of R® and R® is an aliphatic,
alicyclic or aromatic group having a carbon number of 3
to 10, which may have a substituent} and a catalyst to
obtain a mixture, and reacting the mixture at 20 to 130°C
for 0.1 to 20 hours while removing an alcohol produced by

30 the reaction from the reaction system; and

i1) washing the polyorganosiloxane with a solvent
incapable of dissclving the polyorganosiloxane.
[Claim 16]

The producticn process according to claim 14 or 15,

35 wherein the catalyst is at least one compound selected
from the group consisting of an alkali metal hydroxide

and an alkaline earth metal hydroxide.



A pol yorganosi | oxane obtai ned by neans of a nethod of m xing at |east one
al koxysi | ane conpound represented by follow ng general formula (1): 15 nil?2
aRbSi (OR2/ 4-a-b(1) (wherein R1' is an ester

bond- contai ni ng organi ¢ group having a carB@n-nunber of 2 to 17; R2 is,
when a plurality of RQs are present, each is independently, an aliphatic
group having a nber 20 of 1 to 10, which may have a substituent;
R3 is, when a Iura |ty of R2s are present, each is independently, a nethyl
group or an ethyl gﬁ@@ppr@dM§tawni@K@g@ﬁsohcﬂogﬂiZQ boi sngnoinet eger of 0, 1

or 2; and a+b b%a% Me%%}&g wh%}%gg ?%}55%3Q95s%0EB°%QQOh?Qr§§§P%Fd by

follomﬁng 25genera fornu a

each of R4 and R§I3§eaﬁhéﬁeﬁﬁatlc alicyclic or aromatic group having a
car bon nugrber th%lhpl%q which may have a substituent} and a catalyst to
30obtain a m xture, and polynerizing the m xture, wherein the

pol yor ganosi | oxane é@ﬁtQﬁﬁ§u§t§PPuEﬁ8F§SPeﬁP@@éﬁﬁéﬁ % ﬁBVIS%Pn@fgeneral

formula (2): (2Qaims 14 to 17, wherein the éﬁh@h@lﬂfxthé @@t@&?@mlﬁsgr0Up
havi ng a 35car ein from5 tgo 60%0Db

on n 0.15
number of Si &5?9 5g%gh§°p§ y@P&éngéﬁnggﬁe aFQLéEnPBWHga Ph TR e§tloﬂcture
represent ed bysgédecal (Bdannula (2). [C aim 25] The
pol yorg silo C ding to claim?24, wherein RI' in general formula
(1) is a'ﬂgroup>i%g$’|ﬁ"gcigr% 5acrylic acid ester and/or a nethacrylic acid
ester. The production preocess according to any one of

claims 14 to 18, wherein the amount of the catalyst is
from 0.1 to 10 mol% based on a teotal number of moles of
silicon (8i).

15 [Claim 20}

The production process according to any one of
claims 14 to 19, wherein the solvent is an alicohol or an
aceteonitrile.

[Claim 21]

20 A cured product obtained by photocuring the
photosensitive resin composition according to any one of
claims 1 to 13, or a photosensitive resin composition
comprising (a) a polyorganosiloxane obtained by the
production process according to any one of claims 14 to

25 20 and (b} a photopolymerization initiator.

[Cilaim 22]

A method for producing a molded article, comprising
the following steps of:

filiing a shape-forming mold with the photosensitive

30 resin composition according to any one of claims 1 to 13,
or a photosensitive resin composition comprising (a) a
pelyorgancosiloxane obtained by the production process
according to any one of claims 14 to 20 and (b) a
photepolymerization initiator,

35 pressing the opening of the mold against a substrate
or another mold,

exposing the photosensitive resin composition to
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light from the mold and/or substrate side to obtain a
photocured product,

separating the mold from the substrate, or
separating the molds from both surfaces of the photocured
product, and

heating only the photocured product, or the
photocured product with the substrate.

[Claim 23]

A molded article obtained by the method according to
claim 22.

[Claim 24}

A polyorganosiloxane obtained by means of a method
of mixing at least one alkoxysilane compound represented
by following general formula (I):

R'' RS (OR?) g-ap (1)

{wherein R'' is an ester bond-containing
organic group having a carbon number of 2 to 17; R? is,
when a plurality of R%s are present, each is
independently, an aliphatic group having a carbon number
of 1 to 10, which may have a substituent; R? is, when a
plurality of R’s are present, each is independently, a
methyl group or an ethyl group; a is an integer of 1 or
2; b is an integer of 0, 1 or 2; and a+b is 3 or less},
at least one silancl compound represented by following
general formula (3):

R'R’Si (OH) » (3)

{wherein each of R and R® is an aliphatic,
alicyclic or aromatic group having a carbon number of 3
to 10, which may have a substituent} and a catalyst to
obtain a mixture, and polymerizing the mixture,

wherein the polyorgancsiloxane contains a structure
represented by following general formula (2):

=5i-0-X-Si= {2)

{wherein X is an corganic grocup having a
carbon number of 1 to 15}, and

wherein from 5 to 60% by number of Si atoms in the

polyorganosiloxane are contained in the structure



- ] 4 -

represented by general formula (2).
[Claim 25]

The polyorganosiloxane according to claim 24,
wherein R'' in general formula (I) is a group having an

acrylic acid ester and/or a methacrylic acid ester.



