
DESCRIPTION PHOTOSENSITIVE SILICONE RESIN COMPOSITION TECHNICAL FIELD
5[0001]       The present invention relates to a photosensitive silicone
resin composition that is useful as a plastic lens primarily for the
purpose of optical applications, replica materials, surface coating
materials or imprint 10materials. BACKGROUND ART [0002]       Although
glass is widely used as an optical material due to its transparency, high
heat resistance and light 15resistance, dimensional stability and the like,
due to the need to replace glass with plastic for reasons such as heavy
weight, susceptibility to cracking, high cost or poor productivity, various
optical resins have been developed. Thermoplastic resins such as
polycarbonate, 20polymethyl methacrylate or cycloolefin polymers are widely
used as optical resins. However, the applications of thermoplastic resins
are limited due to insufficient reflow heat resistance. [0003] 25Although
thermosetting resins of silicone are widely used as optical resins having
superior reflow neat resistance, since the flexibility of the siloxane
bonds of silicone thermosettinq resins is low, only brittle compacts are
attempted to be obtained, he.is the disadvantage of only being able to
obtain compacts having a high coefficient of linear thermal expansion and
low glass transition temperature. 35Various mettods have been proposed for
improving      cone thenmpsetiting resiris, and exarvies of methods for
lowoling coefficie of linear thermal expansion  typically consist of-the
addition of inorganic filler. However, although these methods enable the
coefficient of linear thermal expansion to be lowered, due to the large
particle diameter of the inorganic filler, transparency of the resulting
compact ends up being lost due to a difference in refractive indices
between the inorganic filler and the silicone resin. [0004] Amidst such
circumstances, numerous colloidal 



10silicas having a small particle diameter as described in Patent Document
1, for example, have been reported in order to improve on the
aforementioned problems.        On the other hand, there is also a growing
demand for switching from conventional thermosetting resins to
15photocurable resins in order to simplify the curing process. The
following Patent Documents 2 to 5 report photocurable resins in which
colloidal silica having a small particle diameter is uniformly dispersed
using a 20compound having a photopolymerizable functional group. In
addition, the following Patent Document 5 reports a resin composition
composed of a cubic silsesquioxane, silica particles and acrylate monomer.
Prior Art Documents 25Patent Documents [0005] Patent Document 1: japatm se
Patent No, 2851.915 Patent Document 2: Japanese Patent No 3072193 'It
Document le DubTL,No,. Patent Document 4: Japanese Patent No. 4352847
Patent Document 5: International Publication No. NO 2006-035646 SUMMARY OP
THE INVENTION Prob.1.. ems to be Solved by the Invention [0006] Although
the cu .red. products described in Patent  



- 3 - Documents 2 and 3 have superior transparency and rigidity, since they
were originally designed for hard coating applications, they have the
problem of low crack resistance when deposited as a thick film. 5In
addition, although the cured product described in Patent Document 4 can be
formed into a thick film, it has poor light resistance due to the small
number of siloxane bonds in the composition. Moreover, although a cured
product composed of the 10resin composition described in Patent Document 5
has a low coefficient of linear thermal expansion, there are numerous
photopolymerizable functional groups in the composition, cure shrinkage is
large, and there is also the problem of the resulting cured product
becoming 15brittle when thickness is increased. [0007]       Amidst such
circumstances, there is still a need for a photocurable resin having
superior heat resistance and light resistance as well as excellent crack
resistance 20even when formed into a thick film. In addition, since the
cured products described in Patent Documents 1 to 5 contain a large number
of silanol groups, volume and weight decrease considerably when the cured
products are heated, thereby making precise positioning difficult and
25resulting in the problem of limited applications, particularly with
respect to optical applications.        Thus, with the foregoing in view,
an object of the pre ent Invention is to prov1de a resin composition that
intoick and la capable of maintaining a low coefficie t of linear thermal.
expansiolt 1 ow theweight loss and low cure shxinkuge. Means for Solving
the. Problems 35[0008]       As a result: of conduct:I. 0 C. e x I. e n
sive studies to solve the aforementioned problems, the inventors of the
present  - 4 - 



invention found that the aforementioned problems can be solved by the
unexpected composition described below, thereby leading to completion
of-the present invention.       Namely, the invention of the present
application is as described below. [0009] [1] A photosensitive silicone
resin composition comprising (A) a silica particle-containing condensation
reaction product and (B) a photopolymerization initiator, 10wherein:
the silica particle-containing condensation reaction product (A) is a
condensation reaction product of polysiloxane compound (a), composed of a
hydrolytic condensation product of one or more types of silane compounds
represented by the following general formula (1): RirdSi(1) (wherein, RI
represents a hydrogen atom or organic group containing 1 to 20 carbon
atoms, n1 represents an integer 20of 0 to 3, X' represents a group selected
from the group consisting of a hydroxyl group, halogen atom, alkoxy group
having 1 to 6 carbon atoms and acetoxy group having 1 to 6 carbon atoms,
and ni, 31 and Xi may each be the same or different. in the case a
plurality thereof is 25present) and/or the silane compound, and silica
particles (b), a terminal structure Si--O---Y of the condensation reaction
product (A) (wherein, Y represents R2 or SiR23, and ' represent hydrogen
atoms or organic groups having 1  (2) : 0 <1 (2)  (wherein, R and R3 are as
previously described), and the condensation. reaction product (A) has a
topoiymorszable fus,,tioudi yruup. [0010]   [2] The photosensitive silicone
resin composition described in [1] above, wherein the photopolymerizable
functional group equivalent of the photosensitive silicone resin
composition is 0.5 mmol/g to 4.5 mmol/g. 5[0011]  [3] The photosensitive
silicone resin composition described in [1] or [2] above, wherein the
[Si-O-SiR33] defined in formula (2) is derived from one or more types of a
silicon compound (c) represented by the following 



10general formula (3): R33S1X2(3)  (wherein, R3 is the same as defined in
formula (2), X represents a group selected from the group consisting of a
hydroxyl group, halogen atom, alkoxy group having 1 to 156 carbon atoms and
acetoxy group having 1 to 6 carbon atoms, and the plurality of R3 present
may be the same or different), or the following general. formula (4):
R33SiNHSiR33(4) (wherein, R3 is the same as defined in formula (2), and
20the plurality of R3 present may be the same or different). [0012]  [4]
The photosensitive silicone resin composition described in [1] above,
wherein the silica particle -containing condensation reaction product (A)
is a 25condensation reaction product of the polysiloxane compound (a)
composed of a hydrolytic condensation product of one or more types of
silane compounds represented by general formula (1), or the polysi ()mane
CUJAlpi, Wit' [0013]  [5] The photosensitive silicone resin composition
described in any of [1] to [71] above, wherein the [S1-0- SiR-13] in
formula (2) is obtained by reacting a 35condensation reaction product of
thb polysiloxane compound. (a) and/br the qiiane compound and the s iii.ca
oarticles (b), with the silicon compound (c).  -6 [0014]  [6] The
photosensitive silicone resin composition described in any of [1] to [5],
further comprising a compound (C) having a photopolymerizable functional
group 5in a molecule thereof. [0015]  [7] The photosensitive silicone resin
composition described in any of [1] to [6] above, further comprising (D) an
antioxidant and/or ultraviolet absorber. 



10[0016]  [8] The photosensitive silicone resin composition described in
any of [1] to [7] above, comprising 100 parts by weight of the silica
particle-containing condensation reaction product (A), 0.01 parts by weight
15to 50 parts by weight of the photopolymerization initiator (B), 0 parts
by weight to 900 parts by weight of the compound (C) having a
photopolymerizable function group in a molecule thereof, and 0 parts by
weight to 50 parts by weight of the antioxidant and/or ultraviolet
20absorber (D). [0017]  [9] The photosensitive silicone-resin composition
described in any of [1] to [8] above, wherein the photopolymerizable
function group in. the silica particle- 25containing condensation reaction
product (A) is derived from the polysiloxane compound (a) and/or the
silicon compound (c). [0018] fl.(0The 1; UDC) photopolymerizable functional
group in the silica particle-containing condensation. reaction product (A)
and/or the compound (C) having a photopolymerizable functional group in a
molecule thereof is at least one 35type selected from the group consisting
of a (meth)acryloyl group, styn/I. group, norborneyi group, epoxy group and
mercapto group,  _ 7 _ [0019] [11] The photosensitive silicone resin
composition described in any of [1] to [10] above, wherein the amount of
the silica particles (b) in 100% by weight of the 5silica
particle-containing condensation reaction product (A) is 1% by weight to
80% by weight, and the total amount of the polysiloxane compound (a) and
the silicon compound (c) is 20% by weight to 99% by weight. [0020] 10[12]
The photosensitive silicone resin composition 



described in [1] above, wherein the ratio {component M/ (component M +
component 0 + component T + component Q)} x 100 of a component M to the
total of the component M, a component 0, a component T and a component Q in
the 15silica particle-containing condensation reaction product (A)
excluding the silica particles (b) is 1 mol% to 50 mol%. [0021]  [13] The
photosensitive silicone resin composition 20described in any of [1] to [12]
above, wherein the polysiloxane compound (a) contains a product obtained as
a hydrolytic condensation product of a silane compound which uses at least
the silane compound in which nl of the silane compound represented by
general formula (1) is 251 [0022]  [14] The photosensitive 54. l.icone
resin compos:i..ti on dmscribed in any of [1] to [12] above, wherein the
obtained mo   which at least ni in the silanm compound repre73ented by
general formula (1) is 1, and a silane compound in which n1 is 2. [0023]
Thm photosensitive si: one re::in compoi ion dmscribed in any of [1] to
[14] above, whc.rein the rat 0 of the number of bonds that form siloxane
bonds with  



silicon in the silica particle-containing condensation reaction product (A)
to the total number of bonds that respectively form the siloxane bonds,
direct bonds with hydroxyl groups and direct bonds with hydrolyzable groups
5is 40 mol% to 100 mon. [0024]  [16] The photosensitive silicone resin
composition described in any of [1] to [15] above, wherein the silica
particles (b) are produced from an alkoxysilane by a wet 10method. [0025]
[17] The photosensitive silicone resin composition described in any of [1]
to [16] above, wherein the mean primary particle diameter of the silica
particles (b) is 151 nm to 20 nm. [0026]  [18] The photosensitive silicone
resin composition described in any of [1] to [17], wherein the silicon
compound (c) is a silicon compound in which X2 in the 20silicon compound
represented by general formula (3) is a halogen atom. [0027]  [19] The
photosensitive silicone resin composition described in. any of [1] to [18],
wherein the 25phbtopolymerizable functional group in the silica
particle-containing condensation reaction product (A) and/or the compound
(C) having a. photopolymerizable MunctiornU group in a molecule thereof is
a (metlpq.(Cstyryl group, [0028]   [20] The photosensitive flilicone resin
composition described in any of [t] to [18], wherein the photopolymerizable
functional group in the silica particle-containing condensation reaction.
product (A) and/or the compound (C) having a photopolymerizable fumctional
group in a molecule thereof. is an epoxy group and/or mercapto group  -q
[0029]  [21] The photosensitive silicone resin composition described in any
of [1] to [20] above, wherein the photopolymerizat ion initiator (B) is a
photoradical 



5polymerization initiator. [0030]  [22] The photosensitive silicone resin
composition described in any of [1] to [21] above, wherein at least one
type of the compound (C) having a phbtopolymerizable 10functional group in
a molecule thereof contains one or more carbon rings and/or heterocycles in
a molecule thereof. [0031]  [23] A production process of a photosensitive
silicone 15resin composition, comprising the following steps:       a first
step for obtaining a polysiloxane compound (a) by hydrolytically condensing
one or more types of silane compounds represented by the following general
formula (1): 201R1,ilSiX14.,d (1) (wherein, R' represents a hydrogen atom
or organic group containing 1 to 20 carbon atoms, n1 represents an integer
of 0 to 3, XI represents a group selected from the group consisting of a
hydroxyl group, halogen atom, alkoxy group having 1 to 6 carbon atoms and
acetoxy group having 1 to 6 carbon atom;, and RI and I/11 may each be the
same or different in the case a plunifity thereof is present), ste3) - by
c0,3(1,-(),))ng tr33--)1) I (a) and/or the silane compound with silica
particles (b),       a third step for obtaining a silica
particle-containing condensation reaction product (A) by condensing the
resulting condensation reaction product 35with a silicon compound (c)
represented by the fol]owing orrfm Ii. a (3) R SiX3(3)  - 10 -  (wherein,
R3 represents a hydrogen atom or organic group containing 1 to 20 carbon
atoms, X2 represents a group selected from the group consisting of a
hydroxyl group, halogen atom, alkoxy group having 1 to 6 carbon atoms and
acetoxy group haying 1 to 6 carbon atoms, and the plurality of R3 present
may be the same or different), or the following general formula (4):
R33SiNHSiR33(4)          (wherein, R3 is the same as defined in general
formula 10(3)), and 



a fourth step for mixing the resulting silica particle- containing
condensation reaction product (A) with a photopolymerization initiator (B).
[0032] 15[24] A production process of a photosensitive silicone resin
composition, comprising the following steps:       a first step for
obtaining a polysiloxane compound (a) by hydrolytically condensing a silane
compound at least including a silane compound represented by the
20following general formula (1): RiniSiX14"1 (1) (wherein, R represents a
hydrogen atom or organic group containing 1 to 20 carbon atoms, n1
represents an integer 25of 0 to 3, X1 represents a group selected from the
group consisting of a hydroxyl group, halogen atom, alkoxy group having 1
to 6 carbon atoms and acetoxy group having 1 to 6 carbon atoms, and R' and
X' may each be the same or y Lhm:e        a second step fo.r obtaining a
condensation reaction. product by condensimg the resulting polysiloxane
compound (a) and/or the silane compound with silica particles (b), a third
step for obtaining a sHica particle- 35containihg condensation reaction
product (A) by condensing the resulMinp condeusr oho I 1 on  compound
represented by the following general formula (1): (1) 5(wherein, RI
represents a hydrogen atom or organic group containing 1 to 20 carbon
atoms, n1 represents an integer of 0 to 3, XI represents a group selected
from the group consisting of a hydroxyl group, halogen atom, alkbxy group
having 1 to 6 carbon atoms and acetoxy group having 101 to 6 carbon atoms,
and R1 and Xi may each be the same or different in the case a plurality
thereof is present) in which n1 is 1 or 2, and             a fourth step
for mixing the resulting silica particle- containing condensation reaction
product (A) 



15with a photopolymerization initiator (B). [0033]  [25] The process
described in [23] or [24] above, wherein in the first step, one or more
types of silane compounds represented by general formula (1) are
hydrolytically 20condensed under acidic conditions in an aqueous alcohol
solution. [0034]  [26] The process described in [23] or [24] above, wherein
in the second step, a condensation reaction product is  25 obtained by
condensing 20% by weight to 99% by weight of I.. he polysiloxane compound
(a) and 1% by weight to 80% by weight of the silica paxticles (b) in an
aqueous solution of an alcohol having 1 to 4 carbon atoms, at a ph of 5 to
[27] The process described. in. [2:3] or [24] above, wherein in the second
step, after adding at least one type of solvent having a boiling point of
].00C to 200C (1 atm) selected from the group consisting of an alcohol.,
ketone, as at and hydrocarbon. solvent to the condensation reaction.
product obtained by condensing. the polysiloxane compound (a) and the
silica particles (b), the water  - 12 - content of the condensation
reaction product is adjusted to 0.001% by weight to 5% by weight by
distilling off the added solvent component by distillation. [0036] [28] The
process described in [23] above, wherein in the third step, after adding at
least one type of solvent selected from the group consisting of an alcohol,
ketone, ester, ether and hydrocarbon solvent to the condensation reaction
product obtained by condensing the polysiloxane 10compound (a) and the
silica particles (b), the silicon compound (c) represented by general
formula (3) is reacted with a scavenger in the form of an organic base in
an amount 0.5 times to 3 times the number of moles of the silicon compound
(c) followed by removing the organic salt formed by washing with an aqueous
solution to obtain the silica particle-containing condensation reaction
product (A), or after adding at least one type of solvent selected from the
group consisting of an alcohol, ketone, ester, ether and hydrocarbon
solvent to 20the condensation reaction product obtained by condensing the
polysiloxane compound (a) and the silica particles (b), the silicon
compound (c) represented by general formula (3) is allowed to react to
obtain the silica particle-containing condensation reaction product (A)]
25[0037]  [29] The process described in [23] or [24] above, wherein in the
third step, after reacting the silicon compound (c) with the condensation
reaction product obtained by 



the, 30fryffici; 00 (a) ) product is distilled off to obtain the silica
particJe - containing condbnsation reacti,wwi product (A). [0038] [30] The
process described in [23] or [24] above, wherein. 35in the fourth step, a
compound (C) having a. photopolymerizabile functional group in a. molec -I
thereof and/or an antioxidant and/or ultraviolet absorber (0) are  - 13 -
further mixed. [0039]  [31] A production process of a cured product of a
photosensitive silicone resin composition, comprising: a step for
irradiating the photosensitive silicone resin composition described in any
of [1] to [22] above with light having a dominant wavelength of 200 nm to
500 nm. [0040]          [32] A cured product obtained according to the
process 10described in [31] above. [0041]  [33] The process described in
[31] above, further comprising a step for baking at 130C to 300C. [0042]
15[34] A cured product obtained according to the process described in [33]
above. [0043]  [35]A plastic lens produced according to the process
described in [31] above. 20[0044]  [36] A replica material produced
according to the process described in [31] above. [0045]           [37] A
surface coating material produced according to the 25process described in
[31] above. 



Effects of the Invention [0046]       The ph.o to sans I ti. ye silicone
resin composition (If the pr([Le t shrinkageor excellent crack resistance
after curing by irradiating with light. even1 wnen a cured product of the
resin formed into a thick film, has a low coefficient of linear thermal
expansion, and has low thermal, weight loss. BRIEF DESCRIPTION OF THE
DRAWINGS  - 14 - compounds (a) used to synthesize a silica
particle-containing condensation reaction product (A). FIG. 2 shows the
results of 29Si-NMR for a polymer 1. FIG. 3 shows the results of 29Si-NMR
for a polymer 1 that has undergone waveform separation for a Q component.
EMBODIMENTS OF THE INVENTION [0048]       The photosensitive silicone resin
composition of the present invention at least contains (A) a silica
10particle-containing condensation reaction product and (B) a
photopolymerization initiator, and may further contain (C) a compound
having a photopolymerizable functional group in a molecule thereof, and/or
(D) an antioxidant and/or ultraviolet absorber. The following provides a
15detailed explanation of each component that composes the photosensitive
resin composition according to the present invention. [0049]
<Photosensitive Silicone Resin Composition> 20[Silica Particle-Containing
Condensation Reaction Product 



(A)] One aspect of the present invention is a condensation reaction product
of at least a polysiloxane 25compound (a) and/or a silane compound and
silica particles (b), a terminal structure Si-O-Y (wherein, Y represents R2
or SiR33, h a ridR represent h.ydrogen atoms or organic groups having 1 to
20 carbon atoms, and the same or 0 < fir) C-SiR3,))/([[5i-O-SiiI) 7. (2)
(wherein, P1 andare as previously described), and the condensation reaction
product has a photopolymerizable functional group. The stiLiTia
patticie-con1aihing condensation. reaction product 0)0 has high.
transparency, which is a characteristic of silicone resins, and has a
excellent crack resistance when a cured molded product is in the form of a
thick film as a result of the polysiloxane compound (a) and/or silane
compound having a condensed structure. In addition, as a result of having
the silica particles (b), the hardness of a cured molded product is
improved, coefficient of linear thermal expansion and volumetric shrinkage
during photocuring can be decreased, and as a result of the terminal
structure (Si-O-Y) satisfying the aforementioned formula (2), water
10absorption, volumetric shrinkage caused by heating and thermal weight
loss can be decreased, and a cured molded product can be obtained that has
a excellent crack resistance. [0050] 15[Polysiloxane Compound (a)] The
polysiloxane compound (a) used in the present invention contains a reaction
product obtained by hydrolyzing (although not required in the case the
component has a silanol group) and then condensing one or 20more types of
silane compounds, or condensation products thereof, represented by the
following general formula (1): RI,ilSiX1 ani(1) (wherein, RI represents a
hydrogen atom or organic group 



25containing 1 to 20 carbon atoms, n1 represents an integer of 0 to 3, XI
represents a group selected from the group consisting of a hydroxyl group,
halogen atom, alkoxy group having 1 to 5 carbon atoms and acbtory group
having rCaN each. be oilAI present). [0051]        RI in the ,olysiloxane
compound (a.) is a hydrogen atom or an organic group having 1 to 20 carbon
atoms. 35Examples of organic groups having 1 to 20 carbon     i a oea
cyclic: or cyclic aliphatic hydrocarbon groups such as a methyl, ethyl,
n-propyl, lapropyl, butyl (n-  - 16 - butyl, i-butyl, t-butyl or
sec-butyl), pentyl (n-pentyl" i-pentyl, neopentyl or cyclopentyl), hexyl
(n-hexyl, hexyl or cyclohexyl), heptyl (n-heptyl or i-heptyl), octyl
(n-octyl, i-octyl or t-octyl), nonyl (n-nonyl or i- nonyl), decyl (n-decyl
or i-decyl), undecyl (n-undecyl or i-undecyl) or dodecyl (n-dodecyl or
i-dodecyl) group, acyclic or cyclic alkenyl groups such as a vinyl,
propenyl, butenyl, pentenyl, hexenyl, cyclohexenyl, cyclohexenylethyl,
norborneylethyl, heptenyl, octenyl, 10nonenyl, decenyl., undecenyl,
dodecenyl or styrenyl group, aralkyl groups such as a benzyl, phenethyl, 2-
methylbenzyl, 3-methylbenzyl or 4-methylbenzyl group, aralkenyl groups such
as a Ph.CH.-CH- group, aryl groups such as a phenyl group, tolyi group,
styryl group or 15xylyl group, substituted aryl groups such as a 4-
aminophenyl group, 4-hydroxyphenyi group, 4-methoxyphenyl group or
4-vinylphenyl group, and groups containing a polymerizable bonding group
such as a methacryloyl group, acryloyl group, styryl group, norbornyl
group, glycidyl 20group or mercapto group.        In addition, a portion of
the main chain backbone of the various types of the aforementioned organic
groups containing 1 to 20 carbon atoms may be partially substituted with a
substituent selected from polar groups 25 (polar bond) such as an ether
bond, ester group (bond), hydroxyl group, thiol group, thioether group,
carbonyl group, carboxyl group, carboxylic anhydride bond, thiol group,
thioethbr bond, sulfone group, aldehyde group, (bond), urethane group
(bond),ocyanate group or cyanb group, or a halogen. atom such as a fluorine
atom, chlorine atom or bromine atom. R may respectively be the 



same or different in the case a plurality thereof is 35present. [0052] nil.
n the aforementioned general formula (1) is an  - 17 - integer of 0 to 3.
XI respectively and independently represents a group selected from the
group consisting of a hydroxyl group and hydrolyzable substituents in the
form of a halogen 5atom, alkoxy group having 1 to 6 carbon atoms and
acetoxy group having 1 to 6 carbon atoms, and specific examples thereof
include hydroxyl groups, halogen atoms such as a chlorine atom, bromine
atom or iodine atom, alkoxy groups such as a methoxy group, ethoxy group,
n-propyloxy group, 10iso-propyloxy group, n-butyloxy group, t-butyloxy
group, n-hexyloxy group or cyclohexyloxy group, and acetoxy groups, and
among these, halogen atoms such as a chlorine atom, bromine atom or iodine
atom, alkoxy groups such as a methoxy group or ethoxy group, and acetoxy
15groups are preferable since they demonstrate high reactivity in the
condensation reaction when synthesizing the polysiloxane compound (a). XI
may respectively be the same or different in the case a plurality thereof
is present. 20[0053]       Examples of the s lane compound represented by
the aforementioned general formula (1) include vinyltrichlorosilane,
vinyitrimethoxysilane, vinyitriethoxysilane, 2-(3,4-epoxycyclohexyl)
ethyltrimethoxysilane, 3-glycidoxypropyltrimethoxystlane,
3-glycidoxypropylmethyldiethoxysilane, 3- glycidoxypropyitriethoxysilane,
p-styryitrimenoxysilano, 3-methacryloxypropylmethyldimethoxysilane, 3-
YP0L)Y..0I hyiTh methacryloxypropyltriethoxysilore 3-
acryloxypropyitrimethoxysilane, N-2(aminoethy1-3
aminopropylmethyldimethoxysilane, N-2(aminoethyl)-3-
aminopropyltrimethoxysilane, N-2(aminoethyl)-3-
35aminopropyitriethoxysilone, 3- aminop/opylhrim(Hhoxysilane,
aminopropyitriethoxysjlone, 3-triethc ysityi-N-(1,3-  - 18 -
dimethyl-butylidene)propylamine, N-phenyl-3- aminopropyltrimethoxysilane,
N-(vinyibenzy1)-2- aminoethyl- 3-aminopropyitrimethoxysilane hydrochloride,
3-ureidopropyltriethoxysilane, 3- 



5chloropropyitrimethoxysilane, 3- mercaptopropylmethyldimethoxysilane, 3-
mercaptopropyitrimethoxysilane, bis(triethoxysilylpropyl) tetrasuifide,
3-isocyanatopropyltriethoxysilane, vinyltris (2-methoxyethoxy)silane,
10vinylmethyldimethoxysilane, 3- mercaptopropyitriethoxysilane,
3-octaonyithio-1- propyitriethoxysilane, 3-
isocyanatopropyltrimethoxysilane, 3-triethoxy
lyl-N(1,3-dimethyl-butylidene), 3- 15acryloxypropyltrimethoxysilane,
N-(p-vinylbenzy1)-N-  (trimethoxysilyipropyl)ethylenediamine hydrochloride,
3- glycidoxypropylmethyldimethoxysilane, bis[3-
(triethoxysilyi)propylidisulfide, vinyitriacetoxysilane,
vinyitriisopropoxysilane, allyltrimethoxysilane, 20diallyidimethylsilane,
3-mercaptopropyitriethoxysila e, N-(1,3-dimethylbutylidene)-3-
mercaptopropyltriethoxysilane, methyltrimethoxysilane,
dimethyldimethoxysilane, phbnyitrimethoxysilane, tetraethoxysi lane,
methyltriethoxysilanh, 25dimethyldiethoxysilane, phenyltriethoxysilano, n-
propyitrimethoxysilane, n-propyitriethoxysilane, hexyltrimethoxysilare,
hexyltriethoxysilane, trumgthy1ch1ciL(31Tv3, dimethylchlorosilane, One
.L.... dichluvoiric-1,91other alkyichlorosilanes,
dimethylvinylchlorosilaho, dimethylvinyldichlorosilane,
vinyitrichlorosilanb and other unhaturated hydrocarbon group-containing
chlorosilanes, triphenylchlorosilane, 35diphenylmethylchlorosilane,
dimethylphenylchlorosilane, dipl3elkii{ML3n3.3iM-33,
phenylmethyldAhhioronilanb, phenyitrichlorosilane and other aromatic
group-containing  - 19 - chlorosilanes, dimethylcyclohexylchlorosilane,
dicyclohexylmethylchlorosilane, dicyclohexyldichlorosilane,
methylcyclohexyldichlorosilane, 5cyclohexyltrichlorosilane,
dimethylcyclopentylchlorosilane, dicyclopentylmethylchlorosilane,
dicyclopemtyldichlorosilane, methylcyclopentyldichlorosilane,
10cyclopentyltrichlorosi lane and other aromatic group containing
chlorosilanes, acryloxypropyldimethylchlorosilane,
acryloxypropylmethyldichlorosilane, acryioxypropyltrichlorosilane,
15methacryloxypropyldimethylchlorosilane, 



methacryloxypropylmethyldichlorosi lane, methacryloxypropyltrichlorosilane,
styryldimethylchlorosilane, styrylmethyldichlorosilane and
styryltrichlorosilane. 20[0054]       Although the silane compound
represented by the aforementioned general formula (11 may be used alone,
the use of a plurality of types of silane compounds makes it possible to
control fluidity prior to curing as well as 25control refractive index,
hardness and the like, thereby making this preferable.                In
addition, the use of at least one siianp. cornpoun.d amen the _lane
compounds represented by general formul weigM.; clnc L.hcuse of a compound
represented by general. formula (1) in which ni is 1 in combination with a
silanb compound represented by general. formula (1) i.n which ni is 2 is
preferable from the viewpoint of crack resistance after curing a cured
"7.1:molded product. [0055] Although the foilowino provides am explanation
of  - 20 -- the production of the polysiloxane compound (a) using as an
example the case of using a silane compound represented by the
aforementioned general formula (1) and/or condensation product thereof-,
the present 5invention is not limited thereto.        The polysiloxane
compound (a) is preferably produced by adding water to one or more types of
silane compounds represented by general formula (1) and/or a condensation
product thereof. The amount of water added is preferably 10within the range
of 1 equivalent to 10 equivalents (molar basis), and more preferably 0.4
equivalents to 8 equivalents, of the total number of moles of X1 in the
silane compound represented by general formula (1). If the amount of water
added is 0.1 equivalents or more, the 15molecular weight of the
polysiloxane compound (a) increases, thereby making this preferable, while
making the amount of water to be 10 equivalents or less is preferable from
the viewpoint of extending the pot life of a solution of the polysiloxane
compound (a) obtained 20by a condensation reaction. Condensation may be
carried out without adding water in the case all X1 of the silane compound
represented by general formula (1) used in polycondensation are hydroxyl
groups. 



In the case of producini the polysiloxane compound 25(a) by a condensation
reaction in the presence of a catalyst, the hydrolysis and condensation
rate increase, thereby making this preferable. [0056] 1 alkomiu. examples
of acid catalysts include inorganic acids and organic acids. F x mmples of
the aforementioned in acids include hydrochloric acid, nitric acid,
sulfuric acid, hydrofluoric acid, phosphoric acid and boric acid.
35Examples of the aforementioned organic acids include acetic acid,
propicnic acid butanoic acid, peraafli.c acid, Ii ax an a ic acid,
heptanoic acid, octaneacid,  - 21 -- nonanoic acid, decanoic acid, oxalic
acid, maleic acid, methylmalonic acid, benzoic acid, p-aminobenzoic acid,
ptoluenesulfonic acid, benzenesulfonic acid, trifluoroacetic acid, formic
acid, maionic acid, sulfonic acid, phthalic acid, fumaric acid, citric
acid, tartaric acid, citraconic acid, malic acid and glutaric acid.
Examples of base catalysts include inorganic bases in the manner of
alkaline metal hydroxides such as inorganic bases such as lithium
hydroxide, sodium hydroxide, 10potassium hydroxide or cesium hydroxide,
alkaline earth metal hydroxides such as calcium hydroxide, strontium
hydroxide or barium hydroxide, alkaline or alkaline earth metal carbonates
such as lithium carbonate, potassium carbonate or sodium carbonate, and
metal bicarbonates 15such as potassium bicarbonate or sodium bicarbonate.
Examples of organic bases include ammonia, trialkylamines such as
triethylamine or ethyldiisopropylamine, N,Ndialkylaniline derivatives
having 1 to 4 carbon atoms such as N,N-dimethylaniline or
N,N-diethylaniline, 20pyridine, and pyridine derivatives that may or may
not have an alkyl substituent having 1 to 4 carbon atoms such as
2,6-lutidine. In addition, examples of metal alkoxides include
trimethoxyaluminum, triethoxyaluminum, tri-n-propoxyaluminum,
trl-iso-propoxyalumi.num, tri-n- 25butoxyaluminum, tri-iso-butoxyaluminum,
tri-sec- butoxyaluminum, tri-tert-butoxyaluminum, trimethoxyboron,
friethoxybbron, tri-n-propoxyboron,iso-propoxyboron, tri-n-butoxyboron,
tri-iso-butoxyboron, tri-sec- 



propoxysilane, tetra-n-butoxysilane tetra-isobutoxysilane,
tetra-sec-butoxystlane, tetra-tertbutoxysilane, tetramethoxygermanium,
tettaethoxygermanium, tetra-n-propoxygermanium, tetra-
35iso-propoxygermanium, tetra-n-butoxygermanium, tetra-iso-
butoxygermanium, cetra-scm334mttoxygermanium, tetra-tertbutoxybermanium,
tetramethoxytitanium,  - 22 - tetraethoxytitanium, tetra-n-propoxytitanium,
tetra-isopropoxytitanium, tetra-n-butoxytitanium, tetra-isobutoxytitanium,
tetra-sec-butoxytitanium, tetra-tertbutoxytitanium, tetramethoxyzirconium,
5tetraethoxyzirconium, tetra-n-propoxyzirconium, tetra-
iso-propoxyzirconium, tetra-n-butoxyzirconium, tetra-isobutoxyzirconium,
tetra-sec-butoxyzirconium and tetratert-butoxyzirconium. One type of these
catalysts can be used or two or more types can be used as a mixture. In
10addition, an amount of catalyst used that adjusts the pH of the reaction
system during production of the polysiloxane compound (a) to within the
range of 0.01 to 6.9 is preferable since the weight average molecular
weight of the polysiloxane compound (a) can be favorably  15 controlled. In
addition, pH may also be adjusted with acid or base after producing the
polysiloxane compound (a) [0057] The condensation reaction for producing
the 20polysiloxane compound (a) can be carried out in an organic solvent.
Examples of organic solvents that can be used in the condensation reaction
include alcohols, esters, ketones, ethers, aliphatic hydrocarbon compounds,
aromatic hydrocarbon compounds and amide compounds. 25Examples of the
aforementioned alcohols include monovalent alcohols such as methyl alcohol,
ethyl            propyl alcohol or butyl alcohol., polyvalent alcohols such
as ethylene glycol, ditathyleno ge-or ht ma nmt rimit)1S,)is ss' as
ethylene glycol monomethyl ether, ethylene glycol 



moncethyl ether, ethylene glycol monopropyi ether, ethylene glycol
monobutyl ether, diethylene glycol monomethyl ether, diethylene glycol
monoethyl ether, 35diethylene glycol monopropyl ether, diethylene glycol
monobutyl ether.,ylene glycol monomethyl &gash/. propylene giycel monoethyi
ether, propylene glycol  monopropyl ether or propylene glycol monobuty]
ether. [0058] Examples of the aforementioned esters include methyl acetate,
ethyl acetate, butyl acetate and y-butyrolactone. Examples of ketones
include acetone, methyl ethyl ketone and methyl isoamyl ketone. [0059]
Examples of the aforementioned ethers Lqclude the aforementioned monoethers
of polyvalent alcohols as well 10as polyvalent alcohol ethers obtained by
alkyl etherification of all hydroxyl groups of polyvalent alcohols in the
manner of ethylene glycol dimethyl ether, ethylene glycol diethyl ether,
ethylene glycol dipropyl ether, ethylene glycol dibutyl ether, propylene
glycol 15dimethyl ether, propylene glycol diethyl ether, propylene glycol
dipropyl ether, propylene glycol dibutyl ether,  diethylene glycol dimethyl
ether, diethylene glycol methylether ether or diethylene glycol diethyl
ether, tetrahydrofuran, 1,4-dloxane, anisole and propylene 20glycol
monomethyl ether acetate (abbreviated as PGMEA). [0060]       Examples of
the aforementioned aliphatic hydrocarbon compounds include hexane, heptane,
octane, nonane and decane. 25Examples of the aforementioned aromatic
hydrocarbon compounds include benzene, toluene and xylene. Examples of the
aforementioned amide compounds include dimethylformamide,
dimethylacetoamide and N L. i.y jp7; no H clan a, thiong the
formentioflvents, alcohol based 



solvents such as methanol, ethanol, isopropanol or butanol, ketone-based
so]vents such as acetone, methyl ethyl ketone or methyl isobutyl ketone,
ether-based solvbnts such as ethylene glycol monomethyl ether, di ethylene
glycol monobutyl ether, propylene glycol mbnomethyl ether, propylene glycol
mbnoethyl ether or  PGMEA, as well as dimethylformamide, dimethylacetoamide
and N-methylpyrrolidone are preferable since they are readily soluble with
water and facilitate dispersion of the silica particles (b) in the
polysiloxane compound (a) during the condensation reaction between the
polysiloxane compound (a) and the silica particles (b).      These solvents
may be used alone or a plurality of solvents may be used in combination. In
addition, the reaction may also be carried out in bulk without using 10the
aforementioned solvents. [0062]       Although there are no particular
restrictions thereon, the reaction temperature during production of the
polysiloxane compound (a) is preferably within the 15range of -50C to 200C
and more preferably within the range of 0C to 150C. By carrying out the
reaction within the aforementioned ranges, the molecular weight of the
polysiloxane compound (a) can be favorably controlled. 20In addition, the
polysiloxane compound (a) may also contain an element that forms an oxide
such as titanium, zirconium, aluminum, germanium, boron, phosphorous,
nitrogen, carbon, gallium or chromium. [0063] 25[Silica Particles (b)]
The silica particles (b) in the present invention Indicate those for which
shape and palitcle diameter. thereof can. be. confirmbd with a. i e le
t11011)e, Examples at  bi](b) us act,nclude Fried sUica pieddry TTIP
.....ca produced using a wet. methocb       The aforementioned fumed silica
can be obtained by reacting a compound contaihing silicon atoms with oxygen
and hydrogen in. the gaseous phase. Examples of raw mgterial silicon.
compounds _nclude silicon halides (suc5. as stittsu LtAtachlulide). [0064] 



- 25 -       Colloidal silica can be synthesized by a sol gel method
consisting of hydrolysis and condensation of a raw material compound or by
condensation of sodium silicate. Examples of colloidal silica obtained with
sol gel 5methods include that obtained by hydrolytic condensation
polymerization using ammonia, an amine catalyst of an alkoxysilane (such as
tetramethoxysilane, tetraethoxysilane, methyltrimethoxysilane or
phenyitrimethoxysilane) or a halogenated silane compound 10(such as
diphenyidichlorosilane). The alkoxysilane or halogenated silane compound
may be respectively be used alone, or a plurality of compounds may be used
as a mixture. In particular, those having low levels of impurities such as
metals or halogens are preferable, and 15colloidal silica produced by a wet
method from an alkoxysilane such as tetramethoxysilane or tetraethoxysilane
is more preferable from the viewpoint of having a small coefficient of
linear thermal expansion_ 20[0065]       The range of mean primary particle
diameter over which the silica particles can be used is preferably 1 nm to
100 nm, more preferably 1 nm to 20 nm and even more preferably 2 nm to 15
nm. The aforementioned mean 25primary particle diameter is preferably 1 nm
or more since hardness of a cured product improves, and in the case of
being 100 nm or less, transparenby impr thereby ma hi...this prefe)12, f y
2 no to 2.50 preferably 2 nm to 80 nm. In the case thb aforementi-led mean
secondary particle diameter is 2 nm or mbrb, hardness improves thbreby
making this preferable, while in the case the mean secondary particle
diameter is 250 35mg or less, transparenby of a cured product improves in.
She wavelengthof 300 nm oh. 1.s" thereby making. this preferable. 



- 26 - [0066] The aforementioned mean primary particle diameter is a value
determined by calculating from BET specific surface area and/or a value
determined by observing with 5a scanning electron microscope, while the
mean secondary particle diameter is a value measured with a dynamic light
scattering spectrophotometer.       Although the shape of the silica
particles (b) can be spherical, rod-shaped, plate-shaped, filamentous or a
10combination of two or more types thereof, the silica particles (b) are
preferably spherical. Furthermore, spherical as referred to here includes
being perfectly spherical as well as being roughly spherical such as being
in the shape of an oblate spheroid or ovate 15spheroid. The specific
surface area of the silica particles (b) is preferably 25 m'/g to 1400 m2/g
and more preferably 35 m2/g to 1400 m2/g in terms of BET specific surface
area from the viewpoints of viscosity of the condensation 20reaction
product of the polysiloxane compound (a) and the silica particles (b) and
the hardness of a cured product. The aforementioned BET specific surface
area refers to a value measured using a method in which it is calculated
from the pressure of N2 molecules and the amount of gas 25adsorbed.
In addition, the silica particles (b) may also contaTh an element that
forms an oxide such as fitani zirconium, aluminum, gerfronium, boron,
phosphorous,  The silica particles (b) used in. the present invention. must
have silanol groups and/or alk.oxy groups on the surface thereof in order
to condense with the polysiloxane compound (a) and/or a silane compound
represented by the aforementioned. general formula. The sMmihiles (b) may
be modified with other organic qrou pa provided they have s. lanai groups
and/or aik.oxy  



- 27 - groups. [0068]       The number of silanol groups on the surface of
the silica particles (b) is preferably 0.5 groups/nm2 to 15 5groups/nm2 and
more preferably 1 group/nm2 to 3 groups/nm', and from the viewpoint of
reactivity, preferably 0.5 groups/nm7                               or
more, while from the viewpoint of lowering water adsorption of a cured
molded product, preferably 15 groups/nm2 or less. The ratio of 10silanol
groups can be determined by 29Si-NMR, for example, by adding a relaxation
enhancement agent to an aqueous solution or organic solution.
Examples of solvents that disperse the silica particles (b) include water,
alcohol-based solvents such as methanol, ethanol, isopropanol or butanol,
ketone-based solvents such as acetone, methyl ethyl ketone and methyl
isobutyl ketone, ether-based solvents such as ethylene glycol monomethyl
ether, diethylene glycol monobutyl ether, propylene glycol monomethyl
ether, 20propylene glycol monoethyl ether or PGMEA, dimethylformamide,
dimethylacetoamide and Nmethylpyrrolidone. These solvents are preferable
since they facilitate dispersion of the silica particles (b) having silanol
groups, and these solvents may also be  25 used as a mixture. The type of
dispersing solvent used varies according to the surface modifying groups of
the silica particles (ID) used. [0069]  the silica particles (19), there
are no restrict thereon. and commercially -vailahle products can -iso be
used. Examples of colloidal silica commercially available products include
members of the Levasi series (H.C. Starck GmbH), Methanml Silica Sol TPA-
CT, Methanol AMii Sol NBA-ST, Methanol Silica Sol XBA -ST, Methanol Silica
- 28 - Sol DMAC-ST, Methanol Silica Sol ST-UP, Methanol Silica Sol ST-OUP,
Methanol Silica Sol ST-20, Methanol Silica Sol ST-40, Methanol Silica Sol
ST-C, Methanol Silica Sol ST-N, Methanol Silica Sol ST-0, Methanol Silica
Sol ST-50 5or Methanol. Silica Sol ST-OL (Nissan Chemical Industries 



Co., Ltd.), members of the Quatron PL series (Fuso Chemical Co., Ltd.) and
members of the Oscal series (Nippon Shokubai Kagaku Kogyo Co., Ltd.),
examples of powdered silica particles include Aerosil 130, Aerosil 10300,
Aerosil 380, Aerosil TT600 or Aerosil 0X50 (Nippon Aerosil Co., Ltd.),
Sildex H31, Sildex H32, Sildex 551, Sildex 552, Sildex H121 or Sildex H122
(Asahi Glass Co., Ltd.), E220 or E220 (Nippon Silica Co., Ltd.), Sylysia
A470 (Fuji Sylysia Chemical Ltd.) and SG Flakes (Nippon 15Sheet Class Co.,
Ltd.), and examples of powdered silica particles include Aerosil 130,
Aerosil 130, Aerosil 300, Aerosil 380, Aerosil TT600 or Aerosil OX50
(Nippon Aerosil Co., Ltd.), Sildex H31, Sildex H32, Sildex 551, Sildex 552,
Sildex 5121 or Sildex H122 (Asahi Glass Co., 20E220 or E220 (Nippon Silica
Co., Ltd.), Sylysia A470 (Fuji Sylysia Chemical Ltd.) and SG Flakes (Nippon
Sheet Glass Co., Ltd.). [0070] <Production of Silica Pa.rti.
cI.e-Containing 25Condensation Reaction Product (A) The silica
particie-confdn Cia n a a Lion rea c ici product (A) of the present
...nvention is obtained by (-) ona- formula LC with the silica particles
(b). Although the reaction, between the polysiloxane compound (a) and/or a
silane compound represented by the aforementioned general formula (1) and
the silica particles (b) may be an 35interaction in the manner of hydrogen
bonding or covalert bonding,preferably covalent bonbiug by a condensation
reaction from the viewpoint of cxack - 29 - resistance of a cured molded
product. [0071] 



During the condensation reaction, the silica particles (b) can be reacted
with the polysiloxane 5compound (a) and/or a silane compound represented by
the aforementioned general formula (1) while dispersed in a solvent. Water,
an organic solvent or a mixed solvent thereof can be used for the solvent.
The type of organic solvent used varies according to the dispersion medium
of 10the silica particles (b) used. In the case the dispersion medium of
the silica particles (b) used is an aqueous dispersion medium, the silica
particles (b) may be reacted with the polysiloxane compound (a) or a silane
compound represented by the aforementioned general. 15formula (1) after
adding water and/or alcohol-based solvent-to the aqueous dispersion medium
of the silica particles (b), or the silica particles (b) may be reacted
with the polysiloxane compound (a) or a silane compound represented by the
aforementioned general formula (1) 20after replacing the solvent of an
aqueous solution of the silica particles (b) with an alcohol-based solvent.
[0072]       Although the silica particle-containing condensation reaction
product (A) is obtained by reacting the silicon 25particles (b) with the
polysiloxane compound (a), the sill ca particles (b) with the polysiloxane
compound (a) and a silane compound represented by the aforementioned
general formula (1), or the silica particles (b) with a genefmm FL OW Hier?
cured molded product,le si.li, ca particle-containing  condensation
reaction product. (-4/A) is preferably obtained by reacting the silica
particles (b) with a compound that contains the polysilexane compound (a).
35[0073] Examples of solventad during the comidensat.torc reaction between
the polysiloxane compound (a) and/or a  - 30 - 



silane compound represented by the aforementioned general formula (1) and
the silica particles (b), and examples of alcohol-based solvents able to be
used as a replacement solvent of the silica particles include methanol,
5ethanol, n-propanol, 2-propanol, n-butanol, methoxyethanol and
ethoxyethanol, and these are preferable since they are readily miscible
with water. [0074] In the case the dispersion medium of the silica
10particles (b) used is a solvent such as an alcohol, ketone, ester or
hydrocarbon, a solvent such as water, alcohol, ether, ketone or ester can
be used. Examples of alcohols include methanol, ethanol, n-propanol, 2-
propanol and n-butanol. Examples of ether solvents 15include
dimethoxyethane and PGMEA. Examples of ketone solvents include acetone,
methyl ethyl ketone and methyl isobutyl ketone. Examples of ester solvents
include methyl acetate, ethyl acetate, propyl acetate, ethyl     formate,
propyl formate and y-butyrolactone. Examples of 20hydrocarbon solvents
include hexane, heptane, octane, nonane, decane, benzene, toluene and
xylene. [0075] The condensation reaction between the silica particles (b)
and the polysiloxane compound (a) may be  25 carried out in an acidic
atmosphere or basic atmosphere. The pH range is preferably 3 to 10 and more
preferably 5 to 9. If the condensation Leaolgiou is cart ed out within the
aforementioned ranges, the condensation reaction is hence Car gelling (DI
storable. Ac ayma be used during the condensation reaction, and examples of
acid cutalysts, base catalysts and metal alkoxides able to be used are the
same as those listed as examples of catalysts used during production of the
polysiloxane 35compound (a), and although the catalyst may be removed
follC) wing p roe u C. t 1. on of. the polyshilccompound (a),  - 31 - 



without removing the catalyst following production of the  polysiloxane
compound (a), the reaction between the polysiloxane compound (a) and the
silica particles (b) can be carried out with the catalyst used when
reacting the polysiloxane compound (a) without having to additionally add
catalyst. In addition, catalyst may also be additionally added during
reaction of the polysiloxane compound (a) and the silica particles (b). In
addition, in the case of haying added an acid 10catalyst during production
of the polysiloxane compound (a), the condensation reaction may be carried
out by shifting towards the neutral or basic side by adding a base catalyst
to the polysiloxane compound (a) when reacting the silica particles (b) and
the polysiloxane 15compound (a). [0076]       Although there are no
particular restrictions on the reaction temperature when producing the
condensation reaction product of-the polysiloxane compound (a) and the
20silica particles (b), it is preferably within the range of -50C to 200C
and more preferably within the range of  0C to 150C. By carrying out the
reaction within the aforementioned ranges, the condensation ratio between
the polysiloxane compound (a) and the silica particles (b)
25(polysiloxanb-silica condensation ratio) can be controlled. Water used
di. r rig the co n.den )tion reactictho polysi.lome compound (a) and the
silica :rtices (b) preferably removeb by amrsaI 1 ptH 0 p 30huHn(rmnth r,h
rhr solvonts to reduce the amount of water and/or alcohol in the reaction
condensation product to 1% by weight or less, if the content of water
an.dior alcoholic within the aforementioned range, cure shrinkage is
reduced and 1. ti becomes dilifli(ault to form cracks when curing the
phule6ensitive silicone resin composition of the present invention, thereby
making this preferable.  - 32 - [0077] 



The pH of the silica particle-containing condensation reaction product (A)
is preferably adjusted to 6 to 8 by removing the catalyst by a method such
as 5distillation, washing by extraction or ion exchange either after the
condensation reaction when synthesizing the polysiloxane compound (a) or
after the condensation reaction of the polysiloxane compound (a) and the
silica particles (b). If the pH is within the aforementioned 10range, the
pot life of the silica particle- containing condensation reaction product
(A) can be extended. [0078]        The silica particle-containing
condensation. reaction product of the present invention is such that the
15terminal structure Si-O-Y (wherein, Y represents R2 or SiR33, 112 and R3
represent hydrogen atoms or organic groups having 1 to 20 carbon atoms, and
the plurality of R3 may each be the same or different) satisfies the
following formula (2): 200 < (Si-O-SiR' 1/([Si-O-R2] F [Si-O-SiR33])1 (2)
(wherein, R2 and R3 are as previously described).       112 and/or R3 are
hydrogen. atoms or organic groups having 1 to 20 carbon atoms.       A
terminal structure 5i-0-R2 can have an Si-0 bond or have an Si-0-Si bond by
a polycondensation reaction with another molecule. [0079] p.202.3311
.t.bir2 si  (wherein, repr:es ents H or SiR33, H and H rem)resei..t
hydrogen atoms or organic groups having I. to 20 carbon atoms, and the
plurality of R3 may each be the same or different) in which the silicon
atom is not bonded to an oxygen atom* Further.the silica
particle-containing. condensation reaction product (A) of the present
invention may contain a terminal structure other than the  - 33 -
"terminaistructure Si-O-f". [0080] In addition, the [Si-O-SiR33] and
[Si-O-R2] in 



formula (2) are defined in the manner described below.        In the
present description, a component in which the number of Si atoms contained
in the silica particle-containing condensation reaction product (A) bonded
to the 0 atom is one is referred to as "component M", a component in which
the number of Si. atoms bonded to the 0 10atom is two is referred to as
"component D", a component in which the number of Si atoms bonded to the 0
atom is three is referred to as "component I", and a component in which the
number of Si atoms bonded to the 0 atom is four is referred to as
"component Q". Moreover, a component M 15in which the single Si-0 bond
present is an Si-O-Si bond is referred to as "component Ml' while a
component M that does not have an Si-O-Si bond is referred to as "component
MO", a component D that does not have an Si-0- Si bond among the two Si-0
bonds present is referred to 20as "component DO", a component D in which
one of the Si-0 bonds is an Si-O-Si bond is referred to as "component D1",
and a component D in which both of the Si-0 bonds are Si-O-Si bonds is
referred tp as "component D2", a component T that does not have anbond
among the 25three Si-0 bonds present is referred to as a "component TO", a
component T in which one of the Si-0 bonds is an Si-O-Si bond is referred
to as "component Tl", a component T in which two of the Si -0. bonds are
Si-O-Si  referred to as "component T3", and a component. Q that does not
have an Si-0 J.:Ji bond among the four Si-0 bonds present is referred to as
"component Q0", a component Q     which one of the Si-0 bonds is an Si-O-Si
bond is referred to as "component Ql", a component Q in which Of the Si-0
bonds are Si-O-Si bends is refeld::ed to as "component 02", a component Q
in which three of the Si-0  - 34 bonds are 51-0-Si bonds is referred to as
"component Q3", and a component Q in which all four of the 51-0 bonds are
Si-O-Si bonds is referred to as "component Q4". [0081] 5The value of each
component in the silica particle- containing condensation reaction product
(A) can be measured or calculated by 295i-NMR, and when the peak area of
component M1 as measured by 29Si-NMR is represented as (M1), then the
[Si-0-SiR33] in the aforementioned formula 10(2) is represented as (M1) and
[Si-0-R2] is represented as the sum of twice the amounts of (D1) and (Ti),
three times the amounts of (T2) and (Q1), twice the amount of (Q2) and
(Q3). 



The value of [Si-O-SiR.33]/([Si-0-R2][Si-0-SiR331) 15is preferably greater
than 0 and less than or equal to 1, more preferably greater than 0.15 and
less than or equal. to 1, and even more preferably greater than 0.3 and
less than or equal to 1. Since the number of radical groups in the
photosensitive silicone resin composition 20decreases if-the value of
[51-0-SiR33]/([Si-0-R2] 4 [5i-0- SiR33]) is greater than 0, a cured molded
product can be obtained that has low thermal weight loss during heating as
well as low water absorption. [0082] 25[Silicon Compound (c)]       The
silica particle-containing condensation reacti.on product (A) has an
[S.L-0h-SeiR33] structure derived from component Mi. The [Si-0-SLW31
structure derived from 0 In the polyellosane uitally reactanc a sillcon
compound (c) represented by the following general formula (1) and/or
general formulas (3) to (8) when reacting the polysiloxane compound (a) and
the silica particles (b), or can be obtained by further reacting following
re ction of the polysiloxane compound and the b.cies (b) , [0083]  - 35 -
Although there are no particular limitations on examples of the silicon
compound (c) serving as component M1 provided it is able to form Si-O-Si
bonds by reacting with silanol groups or alkoxy groups, examples thereof
include silane compounds represented by general formula (1) :
1R1n1SiX14"(1)  (wherein, R1 represents a hydrogen atom or organic group
containing 1 to 20 carbon atoms, n1 represents an integer 10of 0 to 3, Xi
represents a group selected from the group consisting of a hydroxyl group,
halogen atom, alkoxy group having 1 to 6 carbon atoms and acetoxy group
having 1 to 6 carbon atoms, and nl, R1 and X1 may each be the same or
different in the case a plurality thereof is 15present) in which n1 is 3,
disilazane compounds  



represented by the following R533iNHSiR63 (wherein, R5 and R6 represent
groups having 1 to 10 carbon  general formula (4): (4) hydrogen atoms or
organic atoms, and R5 and R6 may each  20be the same or different in the
case a plurality thereof are present), silane compounds represented by the
following general formula (5): R7-3Sifi(5) (wherein, R represents a
hydrogen atom or organic group 25having 1 to 10 carbon atoms, and the
plurality of R7 present may be the same or different), disilane compounds
represented by the following general to(6): R83SisiR'33  present may be the
same or different), urea compounds represented by the following general
to(7):       1:93S.H4HCONHS112(93(7) (Wherein, R- represents a hydrogen
atom or organic group 35having 1 to 10 carbon atoms, and the plurality of
R9 Scthe same or different.), compounds re esented by the following general
formula  - 36 - 



(8): R93SiOSiR3(8)  (wherein, R9 represents a hydrogen atom or organic
group having 1 to 10 carbon atoms, and the plurality of R9 present may be
the same or different), N,Obis(trimethylsilyl) trifluoroacetoamide and
trimethylsilyitrifluoro- methanosulfonate, and the polysiloxane compound
(a) and/or a silane compound represented by the aforementioned general
formula (1) and 10the silica particles (b) are condensed by including these
components Ml. [0084]       Moreover, from the viewpoints of reactivity and
crack resistance, among those compounds represented by 15the aforementioned
general formula (1), component M1 is preferably one or types of the silicon
compound (c) represented by the following general formula (3), in which RI
is a hydrogen atom or organic group having 1 to 10 carbon atoms and n1 is
3: 20RI3SiX8(3) (wherein, RI represents a hydrogen atom or an organic group
having 1 to 10 carbon atoms, X- represents a group selected from the group
consisting of a hydroxyl group, halogen atom, al.koxy group having 1 to 6
carbon atoms and 25acetoxy group having 1 to 6 carbon atoms, and R4 may be
the same or different in the case a plurality thereof are present), or. the
following general formula (4): RmSINHSiRm or (..i to 10 aarbnno may be the
same or different in the case a p1 ura tity thereof is present). [0085]
One type of the silicon compound (c) can be used or 35two or more types can
he used in combination, In h Cm aforementioned 1 con compound (c) may be
added undiluted or may be added after diluting in a  - 37 - 



solvent not having an active hydrogen to be subsequently described. In the
case of using a combination of two or more types, the two or more types of
silicon compounds (c) may be added all at once or added incrementally
5during production. [0086]       R4 in the aforementioned general formula
(3) represents a hydrogen atom or organic group having 1 to 10 carbon
atoms, and specific examples thereof include 10organic groups listed as
examples of R1. In particular, from the viewpoint of heat resistance, R4 is
preferably a hydrogen atom, vinyl group, methyl group, ethyl group, phenyl
group, acryloxymethyl group, acryloxyethyl group, acryloxypropyl group,
methacryloxymethyl group, 15methacryloxyethyl group, methacryloxypropyl
group, styryl group or norborneyl group. [0087]       X' in the
aforementioned general formula (3) represents a hydroxyl group or
hydrolyzable substituent, 20examples thereof include substituents
previously listed as examples of Xl, and in particular, from the viewpoint
of ease of forming a Si-O-Si bond, is preferably a halogen atom such as
chlorine, bromine or iodine, an alkoxy group such as a methoxy group, or an
acetoxy 25group. a compound of general formula (3) used for the silicon
compound (c), X' is Dna-feral-ply a more preferably a C] atom. from the
viewpoint of atom and           Specific examples of silane ha.li.des i.n
wh.ich XCi atom inalkylchlorosnes such a trimethylchilorosilane,
dimethylchlorosilane, methyltrichlorosilane or dimethylchlorosilane,
unsaturated. hydrocarbon group-containing chior osi.1.a es such. as
dilriothiyivinylchlorosijaney aromatic y )p 



containing. chlorosiianes such. as triphenylcihioros I e,  - 38 -
diphenylchlorosllane or dimethylphenylchlorosilane, aliphatic
group-containing chiorosilanes such as dimethylcyclohexylchlorosilane,
dicyclohexylmethylchlorosilane, dimethylcyclopentylchlorosilane or
dicyclopentylmethylchlorosilane, and chlorosilanes having a radical
polymerizable unsaturated carbon double bond such as
acryloxypropyldimethylchlorosilane, methacryloxypropyldimethylchlorosilane
or 10styryldimethylchlorosilane. [0089]       R6 and R6 in general formula
(4) represent a hydrogen atom or organic group having 1 to 10 carbon atoms,
and specific examples thereof include the organic groups 15listed as
examples of RI. In particular, from the viewpoint of heat resistance, R3
and R6 are preferably methyl groups, ethyl groups, cyclohexyl groups or
phenyl groups. Specific examples of silylamines represented by 20general
formula (4) include hexamethyldisilazane, tetramethyldisilazane,
divinyltetramethyldisilazane, lithium hexamethyldisilazane, sodium
hexamethyldisilazane, sodium divinyltetrampthyldisilazane, potassium
25hexamethyldisilazane, potassium tetramethyldisilazane and potassium
divinyitetramethyldisilazane. [0090] Thb amount if the s:.Ll:i. con
compound. (c) used in terms Y - 1 ,CO 5 preferably 0.7 times to 2 times,
and most preferably 0,7 times to 1.5 times thb silanbl content of the
polysaioxanb compound (a) and/or silane compound represented by the
aforementioned general formula (1) other than the silicon compound (c) (in
the case of also reacting the silicon compou.d (c) dunHng conbensation of
the polysiloxane compound (a) and the silica particles  - 39 - 



(b)), or the silanol content of the condensation product of the
polysiloxane compound (a) and/or a silane compound represented by the
aforementioned general formula (1), other than the silicon compound (c),
and the silica particles (b) (in the case of further reacting the silicon
compound with the condensation reaction product). From the viewpoint of
heat resistance, the aforementioned amount used is preferably 0.1 times or
more, and from the viewpoint of yield, is preferably 10 times or less.
10Furthermore, the aforementioned silanol content can be measured according
to the method described below. Namely, after calculating the hydrolysis
ratio by gas chromatography analysis, the condensation ratio is calculated
by nSi-NMR to calculate the amount of silanol 15contained in the
polysiloxane compound (a) or in the condensation reaction product of the
polysiloxane compound (a) and the silica particles (b). [0091] In obtaining
the silica particle-containing 20condensation reaction product (A), the
polysiloxane compound (a) and/or a silane compound represented by the
aforementioned general formula (1) and the silica particles (b) may be
condensed by a one-pot reaction, the silica particles (b) may be condensed
after producing the 25polysiloxane compound (a), or the silica particles
(b) may be condensed after producing the polysiloxane compound (a),
followed by further condensing the polysiloxane compound W and/or a silane
compound ou, In w WIjj compound (c), although the polynilexane compound
(-:,) and/or a silane compound represented by the aforementioned general
formula (1), the silica particles (D) and the silicon compound (c) may be
condensed simultaneously, the silicon compound (c) may be simultaneously
condensed dniing thP hydrolytiC condensation reaction of the polysiloxano
compound (a)  and/or a silane compound represented by the aforementioned
general formula (1) followed by condensing the silica particles (b), the
silica particles (b) may be reacted after obtaining the polysiloxane
compound (a) and 



5reacting with the silicon compound (c), the silica particles (b) and the
silicon compound (c) may be reacted first followed by reacting the
polysiloxane compound (a) and/or a silane compound represented by the
aforementioned general formula (1), or the silicon 10compound (c) may be
reacted after obtaining the condensation reaction product of the
polysiloxane compound (a) and/or a silane compound represented by the
aforementioned general formula (1) and the silica particles (b), from the
viewpoint of reactivity, the silicon compound (c) is preferably reacted
after obtaining the condensation reaction product of the polysiloxane
compound (a) and/or a silane compound represented by the aforementioned
general formula (1) and the silica particles (b). 20[0092]       In the
case the silicon compound (c) is an alkoxysilane, the silicon compound can
be condensed and reacted using a method similar to the method used to react
the aforementioned polysiloxane compound (a) and 25the silica particles
(b).       In the case the silicon compound (c) has high reactivity with
active hydrogen in the manner of a silane halide or disiJazane derivative
and the like, reaction of 01;1 soialechoj thti does not ] active hydrogen.
Preferable examples of solvents include esters, keA.onbs, ethers, aliphntic
hydrocarbon compounds, aromatic hydrocarbon compounds and amide compounds.
Examples of the aforementioned esters include methyl acetate, ethyl
acetate, butyl acetate and 7-butyrolactone. Examples of he In acetone,
metImy J ethyl ketone and methyl lsoamyl ketone.  - 41 - [0093]
Examples of the aforementioned ethers include polyvalent alcohol ethers
obtained by alkyl etherification of all hydroxyl groups of polyvalent
5alcohols and polyvalent alcohol esters obtained by alkyl etherification
and/or etherification of all hydroxyl groups of polyvalent alcohols in the
manner of ethylene glycol dimethyl ether, ethylene glycol diethyl ether,
ethylene glycol dipropyl ether, ethylene glycol dibutyl 10ether, propylene
glycol dimethyl ether, propylene glycol diethyl ether, propylene glycol
dibutyl ether, diethylene glycol dimethyl ether, diethylene glycol
methylethyl ether, diethylene glycol diethyl ether, as well as
tetrahydrofuran, 1,4-dioxane, anisole and PGMEA. [0094]       Examples of
the aforementioned aliphatic hydrocarbon compounds include hexane, heptane,
octane, nonane and decane. 



Examples of the aforementioned aromatic hydrocarbon 00compounds include
benzene, toluene and xylene.       Examples of the aforementioned amide
compounds include dimethylformamide, dimethylacetoamide and
Nmethylpyrrblidone. These solvents may be used alone or a plurality of
25types thereof may be used in combination. In addition, the reaction may
be carried out in bulk without using the aforementioned solvents, In
addition, the reaction can be carried out using 41:. con compound (c), and
more speca silanb compound in which n1the aforemention'd general. formula
(1) is 1 or 2. [0095] 35The reaction is preferably calmed out such that the
water contbnt in the teaction system is 0,0001]. by weight t 0by weightDm
the viewpoints of reducing the  - 42 -  formation of polymers by low
molecular weight components and obtaining a resin having favorable heat
resistance.       An organic base is preferably used as a catalyst or
silicon compound scavenger in the reaction when using a compound
represented by the aforementioned general formula (3) for the silicon
compound (c) from the viewpoint of condensation rate.       Examples of
organic bases include pyridine, pyrrole, piperazine, pyrrolidine, picoline,
monoethanolamine, 10diethanolamine, dimethylmonoethanolamine,
monomethyldiethanolamine, triethanolamine, diazabicyclooctane,
diazabicycloundecene, tetramethylammonium hydroxide, tetraethylammonium
hydroxide, tetrapropylammonium hydroxide, 



15tetrabutylammonium hydroxide, ammonia, methylamine, ethylamine,
propylamine, butylamine, N,N-dimethylamine, N,N-diethylamine,
N,N-dipropylamine, N,N-dibutylamine, trimethylamine, triethylamine,
tripropylamine and tributylamine. One type of these organic bases can be
20used alone or two or more types can be used as a mixture. [0096]
The amount of organic base used varies according to the type of the silicon
compound (c), and in the case the silicon compound (c) is a silanb halide,
an amount equal 25to 0.1 times to 20 times the equivalent of thb silicon
compound is preferable from the viewpoint of facilitating progression of
the silylation reaction, while an amount equal to 0.5 to 10 times the
equivalent of thb s db3r thb t scavbnger of siJa.ne halides.       An
organic base similar to that used with the silicon compound (c) can also he
used and reacted when reacting a silane halide other than the silicon
compound 35(c), and more specifically, a silane compound in which n1 of the
aroremeotroned genen mlm. (1) is 1 or 2, the amount of organic base used in
t.h.i. s case s preferably  - 43 - 0.1 times to 20 times the equivalent of
halogen in the silane compound from the viewpoint of facilitating
progression of the silyiation reaction, and the amount of organic base is
more preferably 0.5 times to 10 times the 5equivalent of halogen in the
silane compound       In the case the silicon compound (c) is an
alkoxysilane, the amount of the silicon compound (c) used is preferably
0.001 equivalents to 2 equivalents of the organic base. 10[00971
Although there are no particular restrictions thereon, the reaction
temperature when using a compound represented by the aforementioned general
formula (3) for the silicon compound (c) is preferably within the range
15of -78C to 200C and more preferably within the range of -20C to 150C. 



Following the reaction when using a compound represented by general formula
(3) for the silicon compound (c), the hydrochloride formed and organic base
20present in the reaction system are preferably removed and purified by a
method such as rinsing with water, extraction, precipitation, ion exchange
or filtration. The pH of the silica particle-containing condensation
reaction product of the present invention is preferably 25adjusted to 6 to
8 wit.h. these methods. If the pH is within the aforementioned range, the
pot life of the condensation reaction predut of. the present lvention is
extended, thereby m6 ng f.his prej-xj( In addition, reOrltiliura. ;:m.ci
organ Lpoi val and auffgr to trwgc g the silicon compound kj can also be
used when reacta silane halide other than the silicon compound. (c), and
more specifically, a sil.ane compound. in which nj of the aforementioned
general formula (1) is 1 or 2. 35[0098]       When us.inq a compound
represented by general form Pri (4) forthe silicon compound (c), the
reaction in the  - 44  case an organic base is formed may be carried out by
bubbling using an inert gas in order to remove the formed organic base from
the system from the viewpoi.nt of condensation rate and controlling the pH
of the system. 5Following the reaction, the hydrochloride formed, metal
amide and organic base present in the reaction system are preferably
removed and purified by a method such as rinsing with water, extraction,
precipitation, ion exchange or filtration. The pH of the silica particle-
10containing condensation reaction product of the present invention is
preferably adjusted to 6 to 8 with these methods. If the pH is within the
aforementioned range, the pot life of the condensation reaction product of
the present invention is extended, thereby making this 15preferable.
Although there are no particular restrictions 



thereon, the reaction temperature when using a compound represented by
general. formula (4) for the silicon compound (c) is preferably within the
range of -78C to 20200C and more preferably within the range of -20C to
150C. [0099]       When purifying the silica particle-containing
condensation reaction product, water in the system is 25preferably removed
by a method such as liquid separation after having added a solvent selected
from the aforementioned solvents or distijlatiorL The amount of water
conta.ined in theca ickie- conta-)docsa t ion   little weight loss, cure
shrinkage is reduced and there is less susceptibility to crack formation
when curing the condensation reaction product, thereby making this
preferable. The water content can be measured by a method such as gas
chromatography or the Karl Fischer method,  -        in addition, the
amount of solvent contained in the silica particle-containing condensation
reaction product is preferably 1% by weight or less. In this case, there is
little weight loss, cure shrinkage is reduced and there is less
susceptibility to crack formation when curing the photosensitive silicone
resin composition, thereby making this preferable. The solvent content can
be measured using a method such as gas chromatography. [0100] 10The silica
particle-containing condensation reaction product (A) of the present
invention is obtained by a condensation reaction of a reactive component at
least containing the polysiloxane compound (a) and/or a silane compound
represented by general formula (1) and the 15silica particles (b).       In
the present description, a "reactive component" refers to a component that
forms a condensed structure in the silica particle-containing condensation
reaction product. The content of the silica particles (b) in the 



20reactive component is preferably 1% by weight to 80% by weight. The
aforementioned content is preferably 1% or more from the viewpoint of
improving the hardness of a cured film, and is preferably 80% by weight or
less from the viewpoint of the viscosity of the condensation 25reaction
product. The aforementioned content is more preferably 10% by weight to 70%
by weight and even more preferably 20% by weight to 60% by weight. Thb
content of the silica particles (b) is expressed as a weight MA.J Lhs
condensation. reaction product. (A) and the silica particles (b), and the
weight percentage of the reactive component:. of the silica particles (b)
is calculated from the weight of the silica particles (b) used in the
reaction_ Reactive components other than the silica pa.rtic.lc:n.; OD)
inAJude the polys-ilex,The compound (a) and/or a silane compound
represented by general formula  - 46 -  (1) and the silicon compound (c),
and the content thereof is preferably 20% by weight to 99% by weight.
[0101]       Reactive components of the silica particle-containing
condensation reaction product (A) other than the silica particles (b) can
be calculated as a molar ratio of raw materials used in the reaction or as
a molar percentage from 114-NMR and 29Si-NMR measurements based on a value
of 100 mol% for the reactive components other 10than the silica particles
(b). The molar ratios of the component D, component I and component Q used
in the reaction can be calculated from the raw materials used, and the
molar ratio of component M can be calculated from the area ratio of nSi-NMR
measurement and the area ratio 15of specific functional groups observed in
1N-NMR. The molar ratio {component M/ (component M + component D +
component T + component Q)I x 100 of component M to the total number of
moles of component M, component D, component T and component Q in the
portion 20of the silica particle-containing condensation reaction product
(A) excluding the silica particles (b) is preferably 1 mol% to 50 mo1%.
Making this ratio to be 50 mon or less is preferable from the viewpoint of
reactivity, while makih.g this ratio to be 1 mol% or more 25 is preferable
from the viewpoints of-the pot life of the silica particle-contai ing
condensation reaction product (A). [0102] of the number of bonds that form
siloxano bonds to the total number of bonds that respectively form siloxano
bonds, direct bonds with hydroxyl groups and direct bonds 



with the aforementioned hydrolyzable groups in the condensation reaction.
product, is preferably 40 moil to 100 molt, more pr(Je.:(6.iibly 50 molt to
100 mol.%, and even more preferably 60 mai% to 100 mol% from the viewpoint
of  4'7 - favorably obtaining the effects of increased hardness and reduced
tackiness due to the formation of a condensed structure. [0103] 5The
aforementioned condensation ratio of the condensation reaction product can
be calculated by confirming components MO, Ml, 00, 01, D2, TO, Ti, T2, T3,
QO, Ql, Q2, Q3 and Q4 by analyzing by 29Si-NMR. The condensation ratio of
the silica particle- 10containing condensation reaction product can be
calculated in the manner indicated below from the area ratio of each
silicon peak in 729Si-NMR.       For example, the peak area of component 01
is expressed as (D1). 15The condensed silicon area becomes: {(M1)+ (01) +
(02) x 2 + (Ti) + (T2) x 2 + (T3) x 3 +  (Q1) + (Q2) x 2 + (Q3) x 3 + (Q4)
x 41, and the total silicon area becomes: HMO) + (MD) + ((DO) + (01) +
(D2)I x 2 + f(TO) + 20(Ti) + (T2) + (T3)I x 3 + {(0) + (Q1) + (Q2) + (Q3)
(Q4)} x 4, and condensation ratio - (condensed silicon area)/(total silicon
area) x 100 [0104] 25The weight average molecular weight of the silica
particle- containing condensation reaction product (A) is preferably within
the range of 1,000 to 200,000 and more nreferably within !Mermen of 1,000
to 100,000. Weigrr ;,,LvetrIfle Trrnir,C11H-fl.r wpight- can 1444 dfltp444
30example, gel permeation. chromatography (GPC) using polymethacrylate for
the standard. In the case the weight average molecular weight of the
condensation reaction product is 1,000 or more, the heat resistance of 



a cured product increases and pot life of the silica particle-contdining
condensation reaction product W becomes longer, while in the case the
weight average  - 48 - molecular weight is 200,000 or less, mold filling
improves and shape transferability improves since the viscosity of the
silica particle-containing condensation reaction product (A) can be
lowered. 5[0105]        The silica particle-containing condensation
reaction product (A) has a photopolymerizable functional group. A
photopolymerizable functional group in the present description refers to a
functional group that can be 10polymerized by irradiating with light, and
includes that for which a polymerization reaction due to irradiation with
light occurs with a single type of functional group, or that for which
polymerization only occurs with a combination of two or more types of
functional groups, in the presence of-he photopolymerization initiator (B).
Examples of types of photopolymerization include radical polymerization,
cationic polymerization and an addition reaction by an ene-thiol reaction.
[0106] 20Examples of photopolymerizable functional groups include a
(meth)acryloyl group, epoxy group, glycidyl group, oxetane, vinyl ether,
mercapto group, styryl group, norborneyi group, vinyl group, ally1 group
and other groups having an unsaturated carbon bond, and 25hydrogen groups
of-these various hydrocarbon groups or a P0 rtion of the main chain
skeleton may be partially substituted with itiddierdis selected from polar
groups (polar bonds), such as a hydrocarbon group, ether bond, -,  bond,
thioether bond, sulfone group, aldehyde group, epoxy group, amino group,
substituted amino group, anddo group (bx.1) imido group (bond), imino
group, urea group (bond), urethane group (bond), isocyanate group or cyano
35group, or a halogen atom such as a fluorine atom, chlorine atom or
bromine atom. In particular, the photopolymerizahle functional 



- 49 - group in the silica particiegcontainang condensation reaction
product (A) is preferably a (meth)acryloyl group, styryl group, norborneyl
group, epoxy group or mercapto group from the viewpoint of reactivity
during 5synthesis of the silica particle-containing condensation reaction
product (A), more preferably a (meth)acryloyl group and/or styryl group
from the viewpoint of curability, and even more preferably an epoxy group
and/or mercapto group from the viewpoint of cure 10shrinkage. [0107] In the
present invention, although a photopolymerizable functional group may
modify the surface of the silica particles (b) in the condensation
15reaction and the like, from the viewpoint of crack resistance, the
polysiloxane compound (a) and/or the silicon compound (c) preferably
contain photopolymerizable functional groups. In particular, at least
either of a silane compound 20represented by the aforementioned general
formula (1) or a condensation product thereof and the silicon compound (c)
represented by the aforementioned general formula (2) or the aforementioned
general formula (3) preferably contain radical polymerizable unsaturated
carbon double 23bond groups, and the ratio of silicon atoms to which the
radical polymerizable unsaturated carbon double bond groups are bonded is
preferably 5 mon to 80 mol%, more prefraily 10 molt% to 70 mol.%, and even
more preferably 'yil...........1.0].'C.Of aforementioned ratio to be 5 moil
or more, the cured product can he made to have high hardness, and as a
result of making the aforementioned ratio to be 80 mol% or less, the cured
product can be made to have high heat 35resistance, high light resistance
and low cure shrinkage. -  hp calculated from the 100la ratve components of
the silica  - 50 - 



particle-containing condensation reaction product (A), or can be calculated
from the molar ratio of raw materials used in the reaction and 1H-NMR
analysis and 293i-NMR analysis in a solution or solid. 5[0108]
[Photopolymerization Initiator (B)]       The photopolymerization initiator
(B) is added to the photosensitive silicone resin composition according to
the present invention for the purpose of imparting 10photosensitivity.
Photoradical polymerization and/or photocationic polymerization of the
photosensitive silicone resin composition can be allowed to proceed by
adding the photopolymerization initiator (B). The photopolymerization
initiator (B) is preferably a 15compound listed below having absorption at
a wavelength of 365 nm. Photoradical Polymerization Initiators:        (1)
benzophenone derivatives: examples include benzophenone,
4,4'-bis(diethylamino)benzophenone, methyl 20o-benzoylbenzoate,
4-benzoy1-4'-methyl diphenyl ketone, dibenzoyl ketone and fluorenone;
(2) acetophenone derivatives: examples include trichloroacetophenone,
2,2'-diethoxyacetophenone, 2- hydroxy-2-methylpropionphenone,
2,2-dimethoxy-1,2-  25 diphenylethan-1-one, 1-hydroxycyclohexylphenyi
ketone, 2- methy1-1-[4-(methylthio)phenyl]-2-morpholinopropan-l-one,
2-hydroxy 1 (4-
Plc(2-hydroxy-2-methylpropiony1)-benhyllphenyl}-2-methylpropanth-one,
methyl phenylglyoxylate, ()3yth-(2-i:.yd.roxyAnyl- niiun irgacureq0 127);
(3) thioxanthone derivatives: examples include thioxanthone,
2-methylthioxanthone, 2- isopropyithioxanthone and diethylthiox7mthone;
(4) benzyl delivatives: examples include 137nzyl, U en'," ctlyi keLal and
benzzyJc-P-methoxyethyl acethi, (5) benzoin derivatives: examples include
benzoin,  



- 51 - benzoin methyl ether and 2-hydroxy-2-methyl-1phenylpropan-1-one;
(6) oxime-based compounds: examples include 1- phenyl-1,2-
butanedione-2-(0-methoxycarbonyl)oxime, 1-
5phenyl-1,2-propanedion-2-(0-methoxycarbonyl)oxime, 1-
pheny1-1,2-propanedione-2-(0-ethoxycarbonyl)oxime, 1-
pheny1-1,2-propanedione-2-(0-benzoyl)oxime, 1,3-
diphenylpropanedione-2-(0-ethoxycarbonyl)oxime,
1-phenyl3-ethoxypropanedione-2-(0-benzoyl)oxime, 1,2-octanedione,
101-[4-(phenyithio)-2-(0-benzoyloxime)] (BASF SE, Irgacure(r) OXE01),
ethanone, and 1-[9-ethyl-6- (2-methylbenzoy1)-9H-
carbozol-3-y1]-1-(0-acetyloxime) (BASF SE, Irgacure(r) OXE02); [0109] 15(7)
a-hydroxyketone-based compounds: examples include
2-hydroxy-2-methyl-1-phenylpropan-1-one, 1-[4-(2-
hydroxyethoxy)phenyli-2-hydroxy-2-methy1-1-propan- 1-one, and
2-hydroxy-1-{4-[4-(2-hydroxy-2-methylpropionyl)
benzyl]pheny11-2-methylpropane; 20(8) a-aminoalkylphenone-based compounds:
examples include 2-benzy1-2-dimethylaminb-1-(4-morpholinopheny1)-
butanone-1 (BASF SE, Irgacure0 369), and 2-dimethylamino2-(4-
methylbenzy1)-1-(4-morpholin-4-yi-phenyl)butan-1- one; 25(9) phosphine
oxide-based. compounds: examples include
bis(2,4,6-trimethylbenzoy1)-phenylphosphine oxide,
his(2,6-dimethoxybenzoy1)-2,4,4-trimethyl-    tyl,(541.5sOlthie oxide, and
2,4,6-1(.1.ilaet5ylbenzoy3..d1 155(1-phosphine oxide (BASF (3E, LuciranR
17P0); 30(10) titanocene compounds: examples include his(r15-
2,4-cyclopentadieni-y1)-bis(2,6-difluoro- -(10- pyrrol1-yl)phenyl)
titanium;       LIU benzoate derivatives: examples incxude
ethyl-p(N,N-dimethylaminobenzoate); and, (12) acridine derivatives: exanq c
phenylacrld ie.  



- 52 - [0110] Photocationic Polymerization Initiators:       Examples
include aryl diazonium salts having as an anion thereof PFC, AsPC, SbEC,
SbC162 , 13141, SnC1C, 5FeCli or BiC152-. In addition, diaryl iodinium
salts, triaryl sulfonium salts or triaryl selenium salts can be used having
as an anion thereof PEC, AsF6SbFC, SbC162-, 1314-,c13s03-, PSO, F2P02- or B
(C6F5) .Moreover, examples include dialkyl phenacyl sulfonium salts,
10dialky1-4-hydroxyphenyi sulfonium salts, a- hydroxymethylbenzoin sulfonic
acid esters, N- hydroxyimidosulfonates, sulfonic acid esters such as a-
sulfonyloxy ketones or P-sulfonyloxy ketones, iron allene compounds,
silanol-aluminum complexes and o-nitrobenzyl- 15triphenylsilyl ethers
having as an anion thereof PFC, AsEC or Shill and the like. Additional
examples include aryl diazonium salts having PEPE: and AsF61. Examples of
commercially available products include         SP-150, SP-152, SP-170 and
SP-172 (optomers, Adeka 20Corp.).       A photoradical polymerization
initiator and a photocationic polymerization initiator may each be used
alone or a plurality thereof may be used as a mixture, and although the
photoradical polymerization initiator 25and the photocationic
polymerization initiator may be used in combination, a photoradical
polymerization initiator is preferable from the viewpoint of curability(
[0111] Amon, ha the a- aininoa 1 Icy iphenone derivatives of (8) above and
the phosphine oxide-based compounds of (9) above are  preferable f.rom the
viewpoint of high. sensjtivity. Moreover, the phosphine oxide-based
compounds of (9) above, an-Plahly the 2,L6-trimethylben7oylA 



diphenyl-gho(B.-\Sir SErill(r) TP0), are  - 53 - preferable from the
viewpoints of high transparency and high sensitivity of molded products.
Among the aforementioned photocationic polymerization initiators, iodinium
salt type initiators 5are particularly preferable from the viewpoint of
compatibility with the polysiloxane compound (a). For example, an iodinium
salt type initiator is available as iodinium {4-{2-methylpropyl}
pheny1}}{4-     methylphenylhexafluorophosphate} (BASF SE, irgacure(r) 250)
10represented by the following structural formula is available
commercially. [0112] In addition, a photopolymerization initiator,
sensitizer or thermal radical initiator may also be used 15in combination,
and various types of organic peroxides can be used for the thermal radical
initiator, examples of which include ketone peroxide-based, peroxide ketal-
based, hydroperoxide-based, dialkylperoxide-based, diacylperoxide-based,
peroxydicarbonate-based and 20peroxyester-based organic peroxides.
Although dependent on the amounts of other additive components, the amount
of the photopolymerizat ion initiator (B) is preferably 0.01 parts by
weight to 50 parts by weight, more preferably 0.05 parts by weight to 2510
parts by weight, and even more preferably 0.1 parts by weight to 5 parts by
weight based on 100 parts by weight of the silica particle-containing
condensation reaction product (A), If the amount is 0.01 parts by weight or
omMvo speo to proceed pciiip -LI I.I 



during e )osur:e, and since curing of the exposed. portion proceeds
adequately, a practical cured molded product can be obtained, while if the
amount is 50 parts by weight or less, since exposure and absorption near
the surface of a 35coated film do not become excessively largeg exposure
light reaches the vicinity of a substrate su face, and photopolymerization
is uniform in the direction of film - 54 - thickness, a practical cured
molded product can be obtained, and there is little coloring after
photocuring or after baking with heat. [0113] 5[Compound (C) having a
Photopolymerizable Functional Group in a Molecule thereof] A compound (C)
having a photopolymerizable functional group in a molecule thereof is
preferably 10added to the photosensitive silicone resin composition
according to the present invention for the purpose of providing a
photosensitive resin composition having superior properties including
improved refractive index, improved curability, improved adhesion, improved
15flexibility of cured molded products, and improved handling ease due to
lowering the viscosity of the photosensitive resin composition. One type of
the compound (C) having a photopolymerizable functional group in a molecule
thereof may be used alone or two or more 20types may be used as a mixture.
Examples of the photopolymerizable functional group of the compound (C)
include a (meth)acryloyi group, epoxy group, glycidyl group, oxetane, vinyl
ether, mercapto group, styryl group, norborneyi group, vinyl group, allyi
group and 25other groups having an unsaturated carbon bond, and hydrogen
groups of these various hydrocarbon groups or a portion of the main chain
skeleton may be partially subst. i tuted with substituents selected from
polar groups ,,,er bone::net so s hydn_bona sgroup ,hydr? 



carbonyl group, carboxyl group,carboxylic anhydride bond, thioether bond,
sulfona group, aldahyde group, epoxy group, amino group, substituted amino
group, amido group (bond) imido group (bond), imino group, urea group
35(bond), urethane group (bond), isocyanate group or cyano group, or a
halogen atom such as aftuorine atom, chlorine atom or bromine atom, and -
(meth)acryloyl group  and/or styryl group is more preferable from the
viewpoint of curability, an epoxy group and/or a mercapto group is more
preferable from the viewpoint of low cure shrinkage during curing, and a
(meth)acryloyl group is even more 5preferable from the viewpoint of ease of
adjusting viscosity and refractive index resulting from the use of numerous
types of compounds. [0114] Examples of compounds having a (meth)acryloyl
group 10in a molecule thereof include 2- (meth)acryloyloxyethylphthalate,
2- (meth)acryloyloxyethy1-2-ethylhydroxyethylphthalate, 2-
(meth)acryloyloxyethylhexahydrophthalate, 2-
(meth)acryloyloxypropylphthalate, 2-ethyl-2- 15butylpropanediol
(meth)acrylate, 2-ethylhexyl (meth)acrylate, 2-ethylhexylcarbitol
(meth)acrylate, 2- hydroxybutyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, 2-hydroxypropyi (meth)acrylate, 2- methoxyethyl
(meth)acrylate, 3-methoxybutyi 20(meth)acrylate, 4-hydroxybutyl
(meth)acrylate, benzyl (meth)acrylate, butandiol mono(meth)acrylate,
lontoxyethyl (meth)acrylate, butyl (meth)acrylate, caprolactone
(meth)acrylate, cetyl (meth)acrylate, EO-modified cresol (meth)acrylate,
cyclohexyl (meth)acrylate, 25dicyclopentanyl (meth)acrylate,
dicyclopentenyi  (meth)acrylate, dicyclepentenyloxyethyl (meth)acrylate,
diet hylene glycol monoethyl ether (meth)acrylateg dimethyloidicyclopentane
di (math.) acrylate, dipropylene    (meth)acrylate, isoamyl (meth)acrylate,
isobornyi (meth.)acrylate, isobutyl (meth)acrylate, isodecyl. 



(meth)acrylate, isooctyl (meth)acrylate, isostearyl (meth)acrylate,
isomyristyl (meth)acrylate, lauroxypolyethylene glycol. (meth)acrylate,
lauryl ggetNacrylate, methoxydipropylona glycol. (meth) )at-ryiaL,
methoxytripropylene glycol. (meth)acrylate,  - 56 - methoxypolyethylene
glycol (meth)acrylate, methoxytriethylene glycol (meth)acrylate, methyl
(meth)acrylate, neopentyl glycol benzoate (meth)acrylate, [0115]
5octoxypolyethylene glycol-polypropylene glycol. (meth)acrylate,
octyl(meth)acrylate, decyl(meth)acrylate, para-cumylphenoxyethylene glycol
(meth)acrylate, ECHmodified phenoxy (meth)acrylate, phenoxydiethylene
glycol (meth)acrylate, phenoxyethyl (meth)acrylate, 10phenoxyhexaethylene
glycol (meth)acrylate, phenoxytetraethylene glycol (meth)acrylate, poly
(ethylene glycol-tetramethylene glycol) (meth)acrylate, poly(propylene
glycol-tetramethylene glycol) (meth)acrylate, polyethylene glycol
(meth)acrylate, 15polyethylene glycol-polypropylene glycol (meth)acrylate,
polypropylene glycol (meth)acrylate, stearyl (meth)acrylate, t-butyl
(meth)acrylate, t-butylcyclohexyl  (meth)acrylate, tetrahydrofurfuryl
(meth)acrylate, tridecyl (meth)acrylate, di(meth)acrylic isocyanurate,
201,3-butylene glycol di(meth)acrylate, 1,4-butanediol di(meth)acrylate,
1,6-hexanediol di(meth)acrylate, (metNacryloyloxypolyethylene glycol
(meth)acrylate, 1,9- nonanediol di(meth)acrylate, tetraethylene glycol
di(meth)acrylate, tricyclodecane dimethanol 25di(meth)acrylate,
para-phenylphenoxyethyl (meth)acrylate, parasphenylphenyi (meth)acrylate,
phenyl glycidyl ether (meth)acrylate, phenol (meth)acrylate modified with.
3 to is moles of ethylene oxide, cresol (mefhjacrylate ' I)acryiate
modfl10MO ethylene oxi do, onylphenol (meth)acrylate modified with 1 to 15
moles of propylene oxide, di(meth)acryiate containing 1 to 30 moles of an
ethylene glycol chain, di(metNacrylate containing 1 to 30 moles of a
propylene 35glycol chain, bisphenol A di (meth)acrylate modified with 1 to
30 moles of ethylene osphenol A di(metNaorylate modified with 1 to 30 moles
or propylene  - 57 - 



oxide, bisphenol F di(meth)acrylate modified with 1 to 30 moles of ethylene
oxide, bisphenol F di(meth)acrylate modified with 1 to 30 moles of
propylene oxide, ditrimethylolpropane tetra(meth)acrylate,
tetramethylolmethane tri(meth)acrylate, tetramethylolmethane
tetra(meth)acrylate, dipentaerythritol penta(meth)acrylate,
dipentaerythritol hexa(meth)acrylate, pentaerythritol tetra(meth)acrylate,
pentaerythritol tri(meth)acrylate, trimethylolpropane 10(meth)acrylate,
trimethylolpropane tri(meth)acrylate modified with 1 to 15 moles of
propylene oxide, trimethylolpropane tri(meth)acrylate modified with 1 to 20
moles of ethylene oxide, pentaerythritol tetra(meth)acrylate modified with
1 to 20 moles of 15ethylene oxide, glyceryi tri(meth)acrylate, modified
with 1 to 20 moles of ethylene oxide, glyceryi tri(meth)acrylate modified
with 1 to 20 moles of propylene oxide, glycerol tri(meth)acrylate,
ethylated pentaerythritol tri(meth)acrylate, 20dipentaerythritolhydroxy
penta(meth)acrylate, dipentaerythritol penta(meth)acrylate modified with 1
mole of alkyl groups, dipentaerythritol tetra(meth)acrylate modified with 2
moles of alkyl groups, dipentaerythritol tri(meth)acrylate modified with
253 moles of alkyl groups, pentaerythritolethoxy tetra(meth)acrylate,
n-hexyl (meth)acrylate, n-decyl (meth)acrylate, dicyclopentenyloxyethyl
(methiacrylate, tripropylene glycol. diducthjacrylate, 1,6-hexanedio)
01)acryiate,      n)acryiate, di(meth)acrylate, pentacyclo[6.5.1. ncu A
dinpyLi y etinct '.0- -ipentadecanddimethy )1  di(meth)acrylate, and
dicyclopentanyidimethyloi di(meth)acrylate. 35[0116] The amount .addedthe
comp (meth)ac_yloyi group in a molecule thereof is preferably  - 58 - 0
parts by weight to 900 parts by weight, and more preferably 5 parts by
weight to 300 parts by weight based on 100 parts by weight of the silica
particle-containing condensation reaction product (A). By adding the
compound having a (meth)acryloyi group in a molecule thereof to the silica
particle-containing condensation reaction product (A), the formation of
cracks caused by thermal shock can be prevented. If the amount added of the
compound having a (meth)acryloyl group in a molecule 10thereof is 900 parts
or less based on 100 parts by weight 



of the silica particle- containing condensation reaction product (A), a
cured molded product is able to have an even higher efractive index, higher
transmittance and higher heat resistance. 15[0117]       The containing of
a compound having a carbon ring and/or heterocyclic compound in the
photosensitive resin composition for the aforementioned compound (C) is
preferable from the viewpoints of maintaining refractive 20index, improving
Abbe's number, lowering cure shrinkage and improving hardness of cured
molded products.       Examples thereof include 2-(meth)acryloyloxyethyl
phthalate, 2-(meth)acryloyloxyethy1-2-ethylhydroxyethyl phthalate,
2-(meth)acryloyloxyethylhexahydrophthalate, 2- 25(meth)acryloyloxypropyi
phthalate, benzyl(meth)acrylate, EO-modified cresol (meth)acrylate,
cyclohexyl (meth)acrylate, dicyclopentanyi (meth)acrylate, dicyclopentenyi
(methlacyylate, dicyctopentenyloxyel yl dcryld,yhtEthu isobornyl
(meth)acrylate, pars-cumytphonoxyeth ene glycol. (meth)acrylate,
ECH-modified phenoxy (meth)acrylate, phenoxydiethylene glycol
(meth)acrylate, phenoxydiethyl (meth)acrylate, phenoxyhexaethylene glycol
(meth)acrylate, phonoxytetraethylene qlycol (meth)acrylate,
tricyclodecanedimethanol di(meth)acrylate, para-phenylphenoxyethyl
(metNacryiaLc  - 59 - para-phenylphenyl (meth)acrylate, phenyiglycidyi
ether (meth)acrylate, phenol (meth)acrylate modified with 3 to 15 moles of
ethylene oxide, cresol (meth)acrylate modified with 1 to 15 moles of
ethylene oxide, nonylphenol (meth)acrylate modified with 1 to 20 moles of
ethylene oxide, nonylphenol (meth)acrylate modified with 1 to 1.5 moles of
propylene oxide, bisphenol A di(meth)acrylate modified with 1 to 30 moles
of ethylene oxide, bisphenol A di(meth)acrylate modified with 1 to 30
10moles of propylene oxide, bisphenol F di(meth)acrylate modified with 1 to
30 moles of ethylene oxide, bisphenol F di(meth)acrylate modified with 1 to
30 moles of propylene oxide, bisphenol A diglycidyl ether
di(meth)acryl.ate, pentacyclo[6.5.1.13*02-7.0913] 15pentadecanedimethylol
di(meth)acrylate, dicyclopentanyidimethyloi di(meth)acrylate,
tetrahydrofurfuryl (meth)acrylate, caprolactone-modified tetrahydrofurfuryl
(meth)acrylate, di(meth)acrylic isocyanurate, neopentyl glycol-modified
20trimethylolpropane di(meth)acrylate, 



tris((meth)acryloxyethyl)isocyanurate, imido (meth)acrylate,
pentamethylpiperidyi (meth)acrylate and tetramethylpiperidyi
(meth)acrylate. [0118] 25In particular, at least one compound selected from
the group consisting of dicyclopentanyi (meth)acrylate, dicyclopentenyl
(meth)acrylate, dicyclopentenyloxyethyl (meth)acrylate,
dimethyloldicyclopentane h )tyol odecaneetha 1,10 uil(Lh)6(Ijs preferable
for the (met.h)acrylate compound havini a carbon ring andheterocyclic
compound from the viewpoint of lmploving refractive index and Abbe 's
number as well as availability. 35in addition, a reactive oligomer lIlay
also be added as the compound (C) having a photopoly=rizable functional
group in a molecule thereof, and examples of  - 60 -  reactive oligomers
include unsaturated polyesters, polyene/thiols, polybutadiene and
polystyrylethyl methacrylate. Although monofunctional unsaturated compounds
and polyfunctional unsaturated compounds are 5included in these reactive
oligomers, both monofunctional unsaturated compounds and polyfunctional
unsaturated compounds may he used, and a plurality of compounds may be also
be used as a mixture. Although dependent on the amounts of other additives
added, the amount of the 10aforementioned reactive oligomer added in the
case of addition thereof is preferably 0 parts by weight to 900 parts by
weight based on 100 parts by weight of the silica particle-containing
condensation reaction product (A), and if added at 900 parts by weight or
less, cured 15molded products are able to have an even higher refractive
index, higher transmittance and higher heat resistance. [0119] An adhesion
promoter may also be added to the resin 20composition of the present
invention as the compound (C) 



having a photopolymerizable functional group in a molecule thereof for the
purpose of improving adhesion to various types of support bases. Examples
of adhesion promoters include silane coupling agents, and specific
25examples Include organic alkoxysilane compounds such as alkoxysilanes
containing a hydrogen atom directly bonded to a nitrogen atom,
alkoxysilanes containi.119 an epoxy group or thiol group, or a 1, koxys
.]....anes containing an  on55 u)weil as pii or  of these organic
alkoxys112 e compounds have been hydrolyzed and condensation products
thereof.. Examples include vinyltrichlorosilane, vinyitrimethoxysilahe, vin
yitriethoxysilane, 2-(3,4- 35epoxycyclohexyl)ethyltrimethoxysii-le, 3-
glycidoxypropyltrimethoxysili glycidoxypropylmethyidiethoxysilane,  - 61 -
glycidoxypropyltriethoxysilane, p-styryltrimethoxysilane,
3-methacryloxypropylmethyldimethoxysilane, 3-
methacryloxypropyitrimethoxysilane, 3-
methacryloxypropylmethyldiethoxysilane, 3-
methacryloxypropyitriethoxysilane, 3- acryloxypropyltrimethoxysilane,
N-2(aminoethy1)-3- aminopropyltrimethoxysilane, N-2(aminoethyl)-3-
aminopropyltriethoxysilane, 3- aminopropyltrimethoxysilane, 3-
10aminopropyltriethoxysilane, 3-triethoxysilyl-N-(1,3-
dimethyl-butylidene)propylamine, N-pheny1-3- aminopropyitrimethoxysilane,
N-(vinylbenzy1)-2- aminoethy1-3-aminopropyltrimethoxysilane hydrochloride,
3-ureidopropyltriethoxysilane, 3- 15chloropropyltrimethoxysilane, 3-
mercaptopropylmethyldimethoxysilane, 3- mercaptopropyltrimethoxysilane,
bis(triethoxysilylpropyl) tetrasulfide, 3-isocyanatepropyltriethoxysilane,
vdnyltris(2-methoxyethoxy)silane, 20vinylmethyldimethoxysilane, 3-
mercaptopropyltriethoxysilane, 3-octanoyithio-1- propyitriethoxysilane, 3-
isocyanatepropyltrimethoxysilane,
3-triethoxysiiyi-N(1,3-dimethyl-butylidene), 3-
25acryloxypropyltrimethoxysilane, N-(p-vinylbenzy1)-N-
(trimethoxysilyipropyi)ethylenediamine hydrochloride,
glycidoxypropylmethyldimethoxysilane, bis[3-
(triethoxysilyi)propyi]disulfjde, vinyltrHacetexyqilane,  triisopropox 



kgyisita0o,y'  HuLleexyeec,  and N-(1,3-dimethylbutylidene)-3-
aminopropyitriethoxysilane. [0120]       Although dependent on the amounts
of other additive components, the added. amount of the aforemioned'-ne
coupling eq e tl.s preferably 0.01 parto by weight to 10 parts by weight
and more preferably 0.05 parts by weight  - 62 - to 5 parts by weight based
on 100 parts by weight of the silica particle- containing condensation
reaction product (A). The amount of coupling agent added is preferably 0.01
parts by weight or more based on 100 parts by weight 5of the silica
particle-containing condensation reaction product (A) from the viewpoint of
improving adhesion, and is preferably 10 parts by weight or less from the
viewpoint of storage stability. [0121] 10The lower limit of the equivalent
of photopolymerizable functional groups of the photosensitive silicone
resin composition is preferably 0.5 mmol/g or more, more preferably 1.0
mmol/g or more and even more preferably 1.2 mmol/g or more from the
15viewpoint of crack resistance. In addition, the upper limit of the
equivalent of photopolymerizable functional groups of the photosensitive
silicone resin composition is preferably 4.5 mmol/g or less, more
preferably 4.0 mmol/g or less and even more preferably 3.5 mmol/g or 20less
from the viewpoint of volumetric shrinkage when curing by irradiating with
light.       Here, the equivalent of photopolymerizable functional groups
refers to the number of moles of the equivalent of photopolymerizable
functional groups per 25gram of the photosensitive silicone resin
composition, and the photopolymerizable functional groups are derived from
the silica particle-containdng condensation reaction product (A) and the
compound (C) having a alidLharti qreepJae 



c:5 pholopete  vale'  on groups derived from t e sili.ca
particie-containing condensation reaction product. (A) can be calculated by
dividing the molar amount of photopolymerizable functional groups in the
raw materials used when producing the silica. particle-containing
condensatf- reaction product (A) by the weight of the resulting si L---ca
particle-containing condensation reaction product  - 63 -  (A), and the
equivalent of photopolymerizable functional groups derived from the
compound (C) having a photopolymerizable functional group in a molecule
thereof can be calculated by dividing the number of photopolymerizable
functional groups in a molecule thereof by molecular weight. When the
equivalent of photopolymerizable functional groups of the silica
particle-containing condensation reaction product (A) is defined as X(A),
the equivalent of photopolymerizable 10functional groups of the compound
(C) having a photopolymerizable functional group in a molecule thereof is
defined as X(C), the weight ratio of the silica particle-containing
condensation reaction product (A) in the photosensitive silicone resin
composition is defined 15as Y(A), and the weight ratio of the compound (C)
having a photopolymerizable functional group in a molecule thereof is
defined as Y(C), then the equivalent of photopolymerizable functional
groups of the         photosensitive silicone resin composition can be
20calculated by X(A) x Y(A) + X(C) x Y(C). [0122] [Antioxidant and/or
Ultraviolet Absorber (0)] An antioxidant and/or ultraviolet absorber (0)
may also be added to the photosensitive silicone resin 25composition
according to the present invention from the viewpoint of improving heat
resistance and light resistance. Examples of the antioxidant and/or
ultraviolet absorber (-3) include the substancesled Us low: )HdeivaH 



pentaelythlitoltetrakds[3-(3,5-di-Ler1-buty1-4- hydroxyphenyl)propionatej,
thiodiethyienebis[3-(3,5-ditert-butyl-/-hydroxyphenyl)propionate],
octadecy1-3-(3,5- di-tert-buty1-4-hydroxyphenyl)propionate, N,W-hexan-1,6-
diyIbis[3-(3,5-di-tert-buty1-4- hydroxyphonyl)propionamdde], benaenvm: air,
doid,3,5- his(1,11.diffiethylethyl)-4-hydroxy C7-C9 side chain alkyl_  64 -
ester, 3,3',3",5,5',5"-hexa-tert- butyl-a,a a"-
(mesitylen-2,4,6-triy1)tri-p-cresol, calcium
diethylbis[[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]
methyllphosphonate], 4,6-bis(octylthiomethyl)-o-cresol,
4,6-his(dodecylthiomethyl)-o-cresol,
ethylenebis(oxyethylene)bis[3-(5-tert-buty1-4-hydroxy-mtolyi)propionate],
hexamethylenebis[3-(3,5-di-tert-butyl4- hydroxyphenyl)propionate],
1,3,5-tris(3,5-di-tertbuty1-4-
hydroxybenzy1)-1,3,5-triazine-2,4,6-(1H,3H,5H)- 10trione, reaction products
of N-phenylbenzeneamine and 2,4,4-trlinethylpentene,
2,4,6-tert-buty1-4-(4,6-bis (octylthio)-1,3,5-triazin-2-ylamino)phenol and
2,4- dimethyl- 6-(1-methylpentadecyl)phenol;        (2) phosphorous-based
heat stabilizers: tris(2,4-ditert-butylphenyl)phosphate and
bis[2,4-bis(1,1- dimethylethyl)-6-methylphenyl]ethyl ester phosphorous
acid;            (3) iodine-based heat stabilizers: dodecy1-3,3'-
thiodipropionate and dioctadecy1-3,3'-thiodipropionate; 20[0123]        (4)
benzotliazole-based ultraviolet absorbers: 2-
(2H-benztriazol-2-y1)-p-cresol, 2-(23-benzatriazol-2-y1)-
4,6-bis(1-methyl-1-phenylethyl) phenol, 2-[5-chloro(214)-
ben.zotriazol-2-y11-4-methy1-6- (tert-butyl)phenol, 2-(26-
25benzotriazol-2-y1)-4,6-di-tert- pentylphenol, 2-(26-
benzotriazol-2-y1)-4-(1,1,3,3- tetramethylbutyl)phenol,
2,2'mmethylenebis[6-(26- benzotriazol-2-y1)-4-(1,1,3,3-
tetramethylbutyllphenoli, reathon products of methyl 3- ct10,acid
(2H-benzotriazol-2-y1)-6-dodecy1-4-methylphenol;         (5)
cyanoacrylate-based uitravLolet absorbers. 2,
bisH2-cyano-3,3-diphenylacryloyilmethyllpropan-1,3-
diyi-bis(2-cyano-3,3-diphenylacrylate), 2-cyano-3,3- 35diphenylacrylic acid
ethyl ester and 2-cyano-3,3- dirlionylach;:w1f1 2-phh.yihpxyl pstoh:
(6) triazine-based ultraviolet absorbers: 2- (4, 6-  - 65 - diphenyl-]
3,5-t azin-2-y1) - [(hexyl)oxy]-phenol; [0124]           (V)
benzophenone-based ultraviolet absorbers: octabenzone,
2,2'-dihydroxy-4,4'-dimethoxybenzophenone 5and 2,2-4,4T-
tetrahydrobenzophenone;        (8) hindered amine-based photothermal
stabilizers: dibutylamine, polycondensation products of 1,3,5-
triazine.N,N'-bis(2,2,6,6-tetramethy1-4-piperidy1)-1,6-
hexamethylenediamine and N-(2,2,6,6-tetramethy1-4- 



10piperidyl) butylamine, poly[{6-(1,1,3,3- tetramethylbutyl)amino-1,3,5-
triazin-2,4-diy1}{(2,2,6,6- tetramethy1-4-piperdiyi)imino}
hexamethylene{(2,2,6,6- tetramethy1-4-piperidyl)imino}], polymers of
dimethyl succinate and 4-hydroxy-2,2,6,6- tetramethyl-l-piperidine
15ethanol, olefin (C20-C24) .maleic anhydride.4-amino-
2,2,6,6-tetramethylpiperidine copolymers, bis(1,2,2,6,6-
pentamethy1-4-piperidine)[[3,5-bis(1,1- dimethylethyl)-4-
hydroxyphenyl]methylibutyl malonate, bis(1,2,2,6,6-
pentamethy1-4-piperidyl) sebacate, methyl- 1,2,2,6,6-
20pentamethy1-4-piperidyl sebacate, bis(2,2,6,6- tetramethy1-4-piperidyl)
sebacate, N,W-bis(2,2,6,6-
tetramethy1-4-piperidy1)-N,Wdiformylhexamethylenediamine;        (9) other
heat stabilizers: 3,4-dihydro-2,5,7,8-
25tetramethy1-2-(4,8,12-trimethyltridecy1)-2H-benzopyrano- 6- ol,
21,3-bisH3-[3,5-di-tert-buty1-4-hydroxyphenyl]
propionyllipropionohydrazide; and         (10) other ultraviolet absorbers:
2-ethy1hexy 4 i -)rt- [0125]       The antioxidant and/or ultraviolet
absorber (0) is more preferably a hindered phenol-based antioxidant of (1)
above and a hindered amine-based photothermal stabilizer of (7) above from
the viewpoint solubility in the photosercomposition, and evon more
preferably ethylenehis (oxyethylene)bisi3-(5-terta  - 66 -
butyl-4-hydroxy-m-tolyi) propionate] (BASE SE, Irganox0 245).       The
antioxidant and/or ultraviolet absorber (D) may be used alone or a
plurality may be used in combination.       Although dependent on the
amounts of other additive components, the amount of the antioxidant and/or
ultraviolet absorber (0) is preferably 0 parts by weight to 50 parts by
weight, more preferably greater than 0 parts by weight to 5 parts by
weight, and even more 10 preferably 0.1 parts by weight to 2 parts by
weight based on 100 parts by weight of the silica particle- containing
condensation reaction product (A). Addition of the antioxidant and/or
ultraviolet absorber (D) improves heat stability in a nitrogen 



15atmosphere as well as heat stability in an air atmosphere. [0126]
In addition to the aforementioned components (A) to (D), an inorganic
filler may be further added to the 20photosensitive silicone resin
composition of the present .nvention. The organic filler preferably has a
mean particle diameter that is equal to or less than the wavelength used in
the target application in order to avoid detrimental effects on light
transmittance, and the 25mean particle diameter thereof is preferably 100
nm or less. Inorganic fillers may improve mechanical properties or I.
nipthermal conductivity in a IT Although there are no particular
iimittaticms thereony the ?)]ni?-,c11;pcCrtTTI.C.Tlti(T)tCiieTCtT.ne
.i.riorchiartic .:).1.:73(I::h(..).1. of the resin composition is low and
it has favorable moidability. Furthermore, the aforementioned mean particle
diameter is a value determined by calculating from the BET specific surface
area. Although the amount of inorganic filler can be se -cited according to
the Oil) jective and is dependent on the amount of other additive
components, it is preferably, for example, 1  - 67 - part by weight to 60
parts by weight, more preferably 5 parts by weight to 60 parts by weight
and even more preferably 5 parts by weight to 40 parts by weight based on
100 parts by weight of the silica particle-containing condensation reaction
product (A). [0127]       In addition to the aforementioned components (A)
to (D), a solvent may be further added to the photosensitive silicone resin
composition of the present invention to 10adjust viscosity. Preferable
examples of solvents include N,N-dimethylformamide, N-methy1-2-pyrrolidone,
Nethy1-2-pyrrolidone, tetrahydrofuran, N,Ndimethylacetoamide,
dimethylsulfoxide, 



hexamethylphosphoramide, pyridine, cyclopentanone, y- 15butyrolactone,
a-acetyl-y-butyrolactone, tetramethyl urea, 1,3-dimethy1-2-imidazolinone,
N-cyclohexy1-2-pyrrolidone, propylene glycol monomethyl ether, PGMEA,
methyl ethyl ketone, methyl isobutyl ketone, anisole, ethyl acetate, ethyl
lactate and butyl lactate, and one type of these 20can be used alone or two
or more types can be used in combination. Among these solvents, N-methy1-2-
pyrrolidone, y-butyrolactone and PGMEA are particularly preferable.
Although these solvents can be suitably added to the photosensitive
silicone resin composition 25according to coated film thickness and
viscosity, they are preferably used within the range of 0 parts by weight
to 900 parts by weight based on 100 parts by weight of          In addition
to the aforementioned components (A) to (D), a sensitizer for improving
photosensitivity can be further. added to the photosensitivw si 1 1. c -if
composition according to the present invention. Examples OIL sensitizers
inlude VJchley's ketone. 4,4 a his(diethylamino)benzophenpne, a,a-bis(l'u
a 68 - diethylaminobenzylidene)cyclopentanone, 2,6-bis(4'-
diethylaminobenzylidene)cyclohexanone, 2,6- bis(4'-
dimethylaminobenzylidene)-4-methylcyclohexanone, 2,6-
bis(4'-diethylaminobenzylidene)-4-methylcyclohexanone,
54,4'-bis(diethylamino)chalcone, 2-(4'-
dimethylaminocinnamylidene)indanone, 2-(4'-
dimethylaminobenzylidene)indanone, 2-(p-41-
dimethylaminobiphenyl)benzothiazole, 1,3-bis(4-
dimethylaminobiphenyl)benzothiazole, 1,3-bis(4-
10diethylaminobenzylidene)acetone, 1,3-bis(4- diethylaminobenzylidene)
acetone, 3,3'-carbonyl-bis(7- diethylaminocopmarin)acetone, 3-acety1-7-
dimethylaminocoumarin, 3-ethoxycarbony1-7- dimethylaminocoumarin,
3-benzyloxycarbony1-7- 15dimethylaminocoumarin, 3-methoxycarbony1-7-
diethylaminocoumarin, 3-ethoxycarbony1-7- diethylaminocoumarin,
N-phenyl-N-ethylethanolamine, Nphenyl-diethanolamine,
N-p-tolyldiethanolamine, Nphenylethanolamine,
N,N-bis(2-hydroxyethyl)aniline, 4- 20morpholinobenzophenone,
4-dimethylaminobenzoic acid isoamyl ester, 4-diethylaminobenzoic acid
isoamyl ester, benzotriazo1e, 2-mercaptobenzimidazole, 1-pheny1-5-
mercapto- 1,2,3,4-tetrazole, 1-cyclohexy1-5-mercapto1,2,3,4- tetrazole,
1-(tert-buty1)-5-mercapto-1,2,3,4- 



25tetrazole, 2-mercaptobenothiazole, 2-(p- dimethylaminostyryl)
benzoxazole, 2-(paimethylaminostyrylbenzthiazole, 2 (p
dimethylandnostyryflnaphtho(1,2-p)thiazole and 2s (p  two or more types may
be used as a mdxture. Although dependemAl on. the amounts of other additive
components, the amount of sensitizer added is preferably 0 parts by weight
to 10 parts by weight and more preferably 1 part 35by weight. to 5 parts by
weight based on 100 parts by weighL of thepatlj.(fl,inlay condensation.
reaction. product: (A).  - 69 - [0129]       In addition to the
aforementioned components (A) to (D), a polymerization inhibitor can be
further added to the photosensitive silicone resin composition according to
the present invention for the purpose of improving the stability of
viscosity and photosensitivity during storage. Examples of polymerization
inhibitors that can be used include hydroguinone, N-nitrosodiphenylamine,
ptert-butylcatechol, phenothiazine, N-phenylnaphthylamine,
10ethylenediamine tetraacetic acid, 1,2-cyc1ohexanediamine tetraacetic
acid, glycol ether diamine tetraacetic acid,
2,6-di-tert-butyl-p-methylphenol, 5-nitoso-8- hydroxyguinoline,
1-nitoso-2-naphthol, 2-nitroso-1- naphthol, 2-nitroso-5-(N-ethyl-N-
15sulfopropylamino)phenol, N-nitroso-N-phenylhydroxyamine ammonium salt,
N-nitroso-N-phenyihydroxylamine ammonium salt,
N-nitroso-N-(1-naphthyl)hydroxylamine ammonium salt and
bis(4-hydroxy-3,5-di-tert-butyl)phenylmethane. Although dependent on the
amounts of other additive 20components, the amount of polymerization
inhibitor added is preferably 0 parts by weight to 5 parts by weight and
more preferably 0.01 parts by weight to 1 part by weight based on 100 parts
by weight of the silica particle- containing condensation reaction product
(A). 25[0130]       In addition to the aforementioned components (A) to
(0), a lubrifant, antistatic agent, mold release agent, foaming agent,
nucleating agent, colorant, crosslinking agent rto 



resin composition. of the present invention. These materials can be mixed
with the resin composition and other arbitrary components using a known
method such as centrifugation, and the resulting mixture is preferably
degassed using a known method such as vacuum do--gassing,        In order
to obtain the photosensicone resin composition of the present invention,
each component  _ 70 _ consisting of the aforementioned silica
particle-containing condensation reaction product (A), the
photopolymerization initiator (B), the compound (C) having a
photopolymerizable functional group in a molecule thereof, and/or the
antioxidant and/or ultraviolet absorber (0) can be placed in a glass
container or plastic container and the like, and uniformly mixed using a
commonly known stirring device such as a webbed rotor, magnetic stirrer or
motor-driven 10stirrer or. impeller. The temperature during mixing is
preferably 20C to 80C. The components can be uniformly mixed at 20C or
higher, and deterioration of each mixed component can be prevented at 80C
or lower. 15[0131]      <Curing Method of Photosensitive Silicone Resin
Composition>      The method used to cure the resin composition of the
present invention preferably consists of irradiating with 20light having a
wavelength region of 200 nm to 500 nm and more preferably irradiating with
having a wavelength region of 300 nm to 450 nm.      Examples of methods
used to obtain a compact of the resin composition of the present invention
include a 25 method consisting of injecting into a mold having an arbitrary
cavity shape and composed of a transparent material such as
polydimethylsiloxan, fluorine-based transf)anbrb: cycloolefinfbased
transparent fcsin or - a pb.iymorizationf nm to 500 nm, and removing the
mold to obtain a compact, and a method consisting of coating using a known
method onto glass or Si substrate and carrying out polymerization reaction
by irradiating with light having a wavelength region of 200 nm to 500 nm to
obtain, a compact in the form of a sheet on the substrate.  - 71 [0132] 



Examples of light having a wavelength region of 200 nm to 500 nm include
light from a xenon flash lamp, xenon short arc lamp, super-high-pressure UV
lamp, high- 5pressure UV lamp, deep UV lamp, low-pressure UV lamp, KrC1 or
XeC1 excimer lamp or metal halide lamp. There are no particular
restrictions on the duration of irradiation with the aforementioned light
having a wavelength region of 200 nm to 500 nm, and the resin  10
composition of the present invention can be cured by irradiating for a
period of time within the range of about 1 second to 20 minutes.       The
oxygen concentration of the atmosphere during the aforementioned curing
reaction is preferably lA or 15less and more preferably 5000 ppm or less.
More specifically, the curing reaction can be carried out under reduced
pressure or while pressurizing in an atmosphere of an inert gas such as
nitrogen, helium, neon, argon, krypton, xenon or carbon dioxide gas. One
20type of these gases can be used or two or more types can be used as a
mixed gas.       After irradiating with light having a wavelength region of
200 nm to 500 nm, baking may be carried out at 130C to 300C. As a result of
baking (heating) within 25the aforementioned range, optical properties such
as refractive index or transmittance can be stabilized, thereby makinb this
preferable( Althbugh thbre are no particular re-st.ricti. ons on thb baking
time, normally tiffl 1. mlnore to 10 hours,       A cured product obtained
by photocuring the resin composition of the present invention can be
preferably used as a plastic lens material. (surface cbating material)
having various shapes used in, for example, the plastic lens of cell
phbnes, LE,Ds or vehicles abb thb     1 , replica matorials, backlightbdib
optical shbets of liquid crystal displays and the like, lighting, various
- 72 - types of sensors, printers and copying machines.        A plastic
lens that uses the resin composition of the present invention can be
obtained by filling the resin composition of the present invention into a
metal 



5mold or plastic mold having the shape of a lens, or coating the resin
composition of the present invention onto a roll or plate, transferring by
pressing into the aforementioned mold, curing by irradiating with light
using a light source having a wavelength region of 200 nm 10to 500 nm as
described above, and releasing from the mold. From the viewpoint of
improving the curing reaction rate, the resin composition filled into the
mold is preferably covered with a plastic film, glass wafer or metal plate
and the like, or is cured in an atmosphere 15having an oxygen concentration
of 1% or less during the curing reaction of the resin composition using an
inert gas under reduced pressure or while pressurizing as previously
described. When curing the resin composition by irradiating with light, it
is necessary that the light 20be transmitted between the light source and
the resin composition, and in order to accomplish this, it is necessary to
radiate the light from a transparent medium (such as a transparent resin
mold, plastic film, glass wafer or in the absence of a base) through which
light of 25the light source required for curing is transmitted. Coating the
mold with a mold release agent or incorporating a mold :i:Te i.e a se agent
or mold releas i. rig component in the mold and/or resin composition As
-Thy from piaalWimp the present invention can be opti.cally used as , lens
for a cell phone, LED or vehicle. A replica material that uses the resin
composition of the present invention can he obtained using the
35aforementioned method by filling the resin composition of the present
inventjon into a meta] mold or resin mold having a particular shape. The
resulting replica  - 73 - material has the characteristic of high hardness,
and durability can be improved by further subjecting to Ni electrocasting
as necessary. Examples of shapes of the replica material include that of a
lens, combination of 5lines and spaces, cylinder, prism, pyramid or
honeycombs, and the shape can be selected according to the application or
purpose. 



A surface coating material. that uses the resin composition of the present
invention can be used in hard 10coating applications in the form of a cured
product by taking advantage of the characteristic of high hardness by
coating the resin composition of the present invention on the surface or
within a (laminated) base followed by curing, and can be used in the form
of a material in the 15shape of a film, sheet or plate having a shape as
previously described. Examples [0133] Although the following provides a
detailed 20explanation of the present invention through examples and
comparative examples thereof, the present invention. is not limited
thereto. <Synthesis of Siica Particle-Containing Condensation Reaction
Product and Preparation of Photosensitive Silicone Resin Composition>
[I]xdupple 1] 25,76 g (0,11]) of 3- cdoryloyi (methyl.) , of IvietJmipms)
10 g of ethanol were placed in. a 500 mi, eggplant-shaped flask and
stirred.19.96 g of distilled water and 0.004 g of 10% hydrochloric acid
were placed in a separate container and after fluxing, the mixture was
dropped into 35the aforementioned 500 mL eggplant-shdped flask over the
course of 10 minutes usini a. droppjug funn.fli!ca,nn.g completion of
dropping, a cooling tube was atMmched and  the contents were refluxed for 2
hours at 80C in the presence of flowing nitrogen using an oil bath to
obtain Reaction Liquid 1 containing the polysiloxane compound (a). 



550 g of PL-1SL (Fuso Chemical Co., Ltd., water- dispersed silica particles
having a mean primary particle diameter of 12 nm and concentration of 20%
by weight) (silica particles (b)) and 50 g of ethanol were placed in a 500
mL eggplant-shaped flask and stirred. Continuing, 10the Reaction Liquid 1
cooled to room temperature was then dropped into the aforementioned
eggplant-shaped flask over the course of 20 minutes using a dropping funnel
and stirred for 30 minutes at room temperature. Following stirring, a
cooling tube was attached and the contents 15were refluxed for 4 hours at
80C in the presence of flowing nitrogen. After refluxing, 60 g of PGMEA
were further added and a distillation column was attached followed by
removal of the ethanol and water to obtain a PGMEA 20solution. [0134]
15 g of PGMEA, 25 g of toluene and 2.14 g (0.027 mol) of pyridine were then
added to this polymer and mixed followed by dropping in 2.67 g (0.025 mol)
of 25trimethylchlorosilane (abbreviated as TMCS) (silicon compound (c))
over the course of 5 minutes while s tAfter stilra7i.rig for 3 hours at
room temperature, 10 g of water were added to the rea ..d and. stirred,
110on at polymer. The solvent w Ci S hen. removed under reduced pressure
using a vacuum pump to obtain a silica particle-containing condensation
reaction. product in the form of Polymer 1. 5% by weight C) 33 III.
ricycledecane dihethancel d.ILsc.ryl.ate, photopolymerization initiator in
the tariTi of 0.5% by weight of 2,4,6 -trimethylbenzoyl adiphenyie  _ 75 _
phosphine oxide (BASF SE, Iucirin(r) TP0) and 0.2% by weight of
ethylenebis(oxyethylene) bis[3-(5-tert-buty1-4- hydroxy-m-tolyl)propionate]
(BASF SE, Irganox(r) 245) were added to 94.3% by weight of the resulting
Polymer 1 



5followed by stirring with a webbed rotor at room temperature until the
added components dissolved to prepare a photosensitive silicon resin
composition (P-1). [0135] [Example 2] 1015.46 g (0.067 mol) of MEDMO, 9.06
g (0.067 mol) of MTMS and 10 g of ethanol were placed in a 500 mL,
eggplant-shaped flask and stirred. 11.97 g of distilled water and 0.004 g
of 10% hydrochloric acid were placed in a separate container and after
mixing, the mixture was 15dropped into the aforementioned 500 mi,
eggplant-shaped flask over the course of 10 minutes using a dropping
funnel. Following completion of dropping, a cooling tube was attached and
the contents were refluxed for 2 hours     at 80C in the presence of
flowing nitrogen using an oil 20bath to obtain Reaction Liquid 2 containing
the polysiloxane compound (a).       110 g of PL-1SL (silica particles (b))
and 100 g of ethanol were placed in a 500 mL eggplant-shaped flask and
stirred. Continuing, the Reaction Liquid 2 cooled to  25 room temperature
was then dropped into the aforementioned eggplant-shaped flask over the
course of 20 minutes using a dropping funnel and stirred for 30 miemtes at
room lempotalure.Voitowii attached"1and j1),' -q, a cooling tube was hours
,   After reflux' c, 60 g of PGMEA were further added and a distillation
column was attached followed by  - 76 - mol) of pyridine were then added to
this polymer and mixed followed by dropping in 1.60 g (0.015 mol) of TMCS
(silicon compound (c)) over the course of 5 minutes while stirring. After
stirring for 3 hours at room temperature, 10 g of water were added to the
reaction liquid and stirred, and extraction after adding 20 g of 



acetonitrile was repeated three times to wash the polymer. The solvent was
then removed under reduced pressure using a vacuum pump to obtain a silica
particle- 10containing condensation reaction product in the form of Polymer
2.       22% by weight of tricyclodecane dimethanol diacrylate,
photopolymerization initiator in the form of 0.5% by weight of
2,4,6-trimethylbenzoyl-diphenylphosphine oxide and 0.2% by weight of
ethylenebis(oxyethylene)bis[3-(5-tert-butyl- 4-hydroxy-mtolyi)propionate]
were added to 77.3% by weight of the resulting Polymer 2 followed by
stirring with a webbed rotor at room temperature until the added components
20dissolved to prepare a photosensitive silicon resin composition (P-2).
[0137] [Example 31 5.88 g (0.025 mol) of MEMO, 7.54 g (0.030 mol) of
253-mothacryloxypropyitrimethoxysilane (abbreviated as MEMO), 6.67 g (0.035
mol) of cyclohexylmethyldimethoxysilexano (abbreviated as CyNDMS) and 10 g
of ethanol were placed in a 500 Int, eggplant- 0bLcCwaLeY and separate
container and after mixing, the mixture was dropped into the aforementioned
500 mL eggplant-shaped flask over the course of 10 minutes using a dropping
funnel. Following completion of dropping, a cooling. tube 35was attached
and the contents were refluxed for 2 h.ours at 900C i the presence of
flowing nitrogen using ar bath to obtain Reaction Liquid 3 containing. the
_ 77 _ polysiloxane compound (a).        120 g of PL-1SL (silica particles
(b)) and 100 g of ethanol were placed in a 500 mL eggplant-shaped flask and
stirred. Continuing, the Reaction Liquid 3 cooled to room temperature was
then dropped into the aforementioned eggplant-shaped flask. over the course
of 20 minutes using a dropping funnel and stirred for 30 minutes at room
temperature. Following stirring, a cooling tube was attached and the
contents were refluxed for 4 hours at 1080C in the presence of flowing
nitrogen. After refluxing, 60 g of PCMEA were further added and a
distillation column was attached followed by removal of the ethanol and
water to obtain a PGMEA solution. 15[0138] 



15 g of PGMEA, 25 g of toluene and 0.88 g (0.011 mol) of pyridine were then
added to this polymer and mixed followed by dropping in 1.10 g (0.010 mol)
of TMCS (silicon compound (c)) over the course of 5 minutes while
20stirring. After stirring for 3 hours at room temperature, 10 g of water
were added to the reaction liquid and stirred, and extraction after adding
20 g of acetonitrile was repeated three times to wash the polymer. The
solvent was then removed under reduced 25pressure using a vacuum pump to
obtain a silica particle- containing condensation reaction product in the
form of Polymer 3. 40% by weight of tricy ilep h oim per .2211: fruipl
rhflf2 phosphine oxide and 0.21 by weight of ethylenebis(oxyethylene)
ais[3-(5-tert-butyl- 4-hydroxy-mto1y7.)propionate7 were added to 59i3% by
weight of the resulting Polymer 3 followed by stirring with a webbed IC
otor at TOOM temperature until the added components dissol ved to prepare a
p.hot.ose1 IsiLiVe Si.i conn composition (2-3) .  - 78 - [0139] [Example 4]
A photosensitive silicone resin composition (P-4) was prepared by adding
0.5% by weight of photopolymerization initiator in the form of 2,4,6-
dimethylbenzoyl-diphenyl- phosphine oxide to 99.5% by weight of the Polymer
1 obtained in Example 1 and stirring with a webbed rotor at room
temperature until the photopolymerization initiator dissolved. 10[0140]
[Example 5]       A photosensitive silicone resin composition (P-5) was
prepared by adding 10% by weight of tricyclodecane dimethanol diacrylate
and 0.5% by weight of 15photopolymerization initiator in the form of 2,4,6-
dimethylbenzoyi-diphenyl-phosphine oxide to 89.3% by weight of the Polymer
1 obtained in Example 1 and stirring with a webbed rotor at room
temperature until the added components dissolved. 



20[0141] [Example 6]       14.40 g (0.062 mol) of MEDMO, 14.52 g (0.062
mol) of 3-acryloxypropyitrimethoxysilane (abbreviated as AcM0), 4-20 g
(0.031 mol) of MTMS and 10 g of ethanol were 25placed in a 500 mLi,
eggplant-shaped flask and stirred. 14.50 g of distilled water and 0.004 g
of 10% hydrochloric acid were placed in a separate conta c and after
mixing, the mixtuxe was dropped into t.h.e 50ueggp.tiaS of.turin
completion. of dropping, a cooling tube was attached and the contents were
refluxed for 2 hours at 80C in the presemme of flow:ing nitrogen usimq an
oil. bath to obtain Reaction. Liquid 4 containing the polysiloxane compound
35(a),  - /9 - stirred. Continuing, the Reaction Liquid 4 cooled to room
temperature was then dropped into the aforementioned eggplant-shaped flask
over the course of 20 minutes using a dropping funnel and stirred for 30
minutes at room 5temperature. Following stirring, a cooling tube was
attached and the contents were refluxed for 4 hours at 80C in the presence
of flowing nitrogen. After refluxing, 60 g of PGMEA were further added and
a distillation column was attached followed by 10removal of the ethanol and
water to obtain a PGMEA solution. [0142]       15 g of PGMEA, 25 g of
toluene and 4.49 g (0.057 mol) of pyridine were then added to this polymer
and 



15mixed followed by dropping in 5.60 g (0.052 mol) of TMCS (silicon
compound (c)) over the course of 5 minutes while stirring. After stirring
for 3 hours at room temperature, 10 g of water were added to the reaction
liquid and stirred, and extraction after adding 20 g of 20acetonitrile was
repeated three times to wash the polymer. The solvent was then removed
under reduced pressure using a vacuum pump to obtain a silica
particle-containing condensation reaction product in the form of Polymer 4.
2510% by weight of tricyclodecane dimethanol diacrylate,
photopolymerization initiator in the form of 0,51 by weight of
2,4,6-trimethylbensoyi-dipheny1p phosphdne oxide and 0.21: by weight of
resulting Polymer 4 followed by stirring with a webbed rotor at room
temperature until the added components gissolved to prepare a
photosengitive silicon resin composition (P-6). 35[0143] flbcal7] 14.74 g
(0.063 mol) of MEDMO, 14.21 g (0.063 mol)  - 80 - p-styryltrimethoxysiilane
(abbreviated as StM0), 4.32 g (0.032 mol) of MTMS and 10 g of ethanol were
placed in a 500 mL, eggplant-shaped flask and stirred. 14.84 g of distilled
water and 0.004 g of 10% hydrochloric acid were 5placed in a separate
container and after mixing, the mixture was dropped into the aforementioned
500 mL eggplant-shaped flask over the course of 10 minutes using a dropping
funnel. Following completion of dropping, a cooling tube was attached and
the contents were refluxed 10for 2 hours at 80C in the presence of flowing
nitrogen using an oil bath to obtain Reaction Liquid 5 containing the
polysiloxane compound (a).       60 g of PL-1SL (silica particles (b)) and
70 g of ethanol were placed in a 500 mL eggplant-shaped flask and 



15stirred. Continuing, the Reaction Liquid 5 cooled to room temperature was
then dropped into the aforementioned eggplant-shaped flask over the course
of 20 minutes using a dropping funnel and stirred for 30 minutes at room
temperature. Following stirring, a cooling tube was 20attached and the
contents were refluxed for 4 hours at 80C in the presence of flowing
nitrogen. After refluxing, 60 g of PGMEA were further added and a
distillation column was attached followed by removal of the ethanol and
water to obtain a PGMEA 25solution. [0144]        15 g of PGMEA, 25 g of
toluene and 4.60 g (0.058 mo ) of pyridine were thei added to this polymer
and miav-rmwEd by dvo Mmiacum" baL  (0,0Hmni)  stirming, After stirrimg for
3 hours at room I. emperature, 10 g of water were added to the resulA)
reaction. ligmid and stirred, and extracticm after adding 20 g of
acetonitrile was repeated three times to wash. the polymer, The solvent was
then removed under reduced pressure using a vacuum pump to obtain a silica
Particle-containing condensation reaction product in the form of  Polymer
5.       10% by weight of tricyclodecane dimethanol diacrylate,
photopolymerization initiator in the form of 0.5% by weight of
2,4,6-trimethylbenzoyl-diphenylphosphine oxide and 0.2% by weight of
ethylenebis(oxyethylene)bis[3-(5-tert-butyl- 4-hydroxy-mtolyi)propionate]
were added to 89.3% by weight of the resulting Polymer 5 followed by
stirring with a webbed rotor at room temperature until the added components
10dissolved to prepare a photosensitive silicon resin composition (P-7).
[0145] 



[Example 81 19.50 g (0.084 mol) of MEDMO, 6.61 g (0.028 mol) of
153-glycidoxypropyltrimethylsilane (abbreviated as G1yM0), 5.27 g (0.028
mol) of CyMDMS and 10 g of ethanol were placed in a 500 mL, eggplant-shaped
flask and stirred. 11.08 g of distilled water and 0.004 g of 10%
hydrochloric acid were placed in a separate container and 20after mixing,
the mixture was dropped into the aforementioned 500 mL eggplant-shaped
flask over the course of 10 minutes using a dropping funnel. Following
completion of dropping, a cooling tube was attached and the contents were
refluxed for 2 hours at 80C in the 25presence of flowing nitrogen using an
oil bath to obtain Reaction Liquid 6 containing the polysiloxane compound
(a). 60 g of PL-1IL063 particles (b)) and 70 g of nol were placeci 1.n a
000 mt eggplant -5 ai Listid room temperature was then dropped into the
aforbmentioned eggplant-shaped flask over the course of 20 minutes using a
dropping funbbi and stirred for 30 minutes at room temperature. Following
stirring, a cooling tube was attached and the contenwere vefluxed for 4
hburs at. 00C in the presence of fi winb nitrogen_ After nefluxing, 60 g of
PGMEA were further added  - 82 and a distillation column was attached
followed by removal of the ethanol and water to obtain a PCMEA solution.
[0146] 515 g of PGMEA, 25 g of toluene and 4.06 g (0.051 mol) of pyridine
were then added to this polymer and mixed followed by dropping in 5.06 g
(0.047 mol) of TMCS (silicon compound (c)) over the course of 5 minutes
while stirring. After stirring for 3 hours at room 10temperature, 10 g of
water were added to the resulting  reaction liquid and stirred, and
extraction after adding 20 g of acetonitrile was repeated three times to
wash the polymer. The solvent was then removed under reduced pressure using
a vacuum pump to obtain a silica particle-containing condensation reaction
product in the form of Polymer 6. 



10% by weight of tricyclodecane dimethanol diacrylate, photopolymerization
initiator, in the form of 0.5% by weight of
2,4,6-trimethylbenzoyl-diphenyl- 20phosphine oxide and 0.5% by weight of
iodinium (43{2- methylpropyl}pheny1}1{4- methylphenylhexafluorophosphatel
(BASF SE, Irgacure(r) 250), and 0.2% by weight of
ethylenebis(oxyethylene)bisi3-(5- tert-buty1-4-hydroxy-m-tolyi)propionatel
were added to  25 88.8% by weight of the resulting Polymer 6 followed by
stirring with a webbed rotor at room temperature until tI e added
components dissolved to prepare a photosensitive silicon resin composition
(P-8). [01471       19,31 q (0,083 moll of MEFM, 6.82 g (0.028 moll of
24(3,44epoxycyclohexypethyltrimethexysilane (abbreviated as EpCyD40), 5.22
g (0,028 mol) of CyMDMS and 10 g of ethanol were placed in a 500 ml,
eggplant-shaped flask 35and stirred,10.97 glied water and 0(004 g of 10%
hydrochlcfao acid were p1. a cod in a separate centaluet and after mixing,
the mixture was dropped into tha  - 83 - aforementioned 500 mt
eggplant-shaped flask over the course of 10 minutes using a dropping
funnel. Following completion of dropping, a cooling tube was attached and
the contents were refluxed for 2 hours at 8000 in the 5presence of flowing
nitrogen using an oil bath to obtain Reaction Liquid 7 containing the
polysiloxane compound (a).       60 g of PL-1SL (silica particles (b)) and
70 g of ethanol were placed in a 500 mL eggplant-shaped flask and
10stirred. Continuing, the Reaction Liquid 7 cooled to room temperature was
then dropped into the aforementioned eggplant-shaped flask over the course
of 20 minutes using a dropping funnel and stirred for 30 minutes at room
temperature. Following stirring, a cooling tube was 15attached and the
contents were refluxed for 4 hours at 80C in the presence of flowing
nitrogen. After refluxing, 60 g of PGMEA were further added 



and a distillation column was attached followed by removal of the ethanol
and water to obtain a PGMFA 20solution. [0148]       15 g of PGMEA, 25 g of
toluene and 4.02 g (0.051 mol) of pyridine were then added to this polymer
and mixed followed by dropping in 5.01 g (0.046 mol) of TMCS 25(silicon
compound (c)) over the course of 5 minutes while stirring. After stirring
for 3 hours at room temperatur e, 10 q of water were added to the resulting
II eaction liquid and strifinec1 extraction after adding 20at H pressure
usingvacuum pump to obtailica par,icie- containing condensation reacti 1
productthe form of Polymer 7. 10% by weight of tricyclodecane dimethanol
diacrylate, photopolymeripation initiator. in the frt 0.5% by weight of
2,4,6-trimettlyibenzoyi-diphenylphosphine oxide and 0.5% by weight of
iodinium {4-{2-  - 84 - methylpropyllphenyll}(4-
methylphenylhexafluorophosphate} (BASF SE, Irgacure(r) 250), and 0.2% by
weight of ethylenebis(oxyethylene)bis[3-(5-
tert-buty1-4-hydroxy-m-tolyl)propionate] were added to  5 88.8% by weight
of the resulting Polymer 7 followed by stirring with a webbed rotor at room
temperature until the added components dissolved to prepare a
photosensitive silicon resin composition (8-9). [0149] 10[Example 101
19.38 g (0.083 mol) of MEDMO, 10.91 g (0.056 mol) of
3-mercaptopropyitrimethoxysilane (abbreviated as MeM0), 5.24 g (0.028 mol)
of CyMDMS and 10 g of ethanol were placed in a 500 mL, eggplant-shaped
flask and stirred. 1514.01 g of distilled water and 0.004 g of 10% 



hydrochloric acid were placed in a separate container and after mixing, the
mixture was dropped into the aforementioned 500 rUL eggplant-shaped flask
over the course of 10 minutes using a dropping funnel. Following
20completion of dropping, a cooling tube was attached and  the contents
were refluxed for 2 hours at 80C in the presence of flowing nitrogen using
an oil bath to obtain Reaction Liquid 8 containing the polysiloxane
compound (a) . 2560 g of PI, -1SL (silica particles (h)) and 70 g of
ethanol were placed in a 500 mL eggplant-shaped flask and stirred.
Continuing, the Reaction Liquid 8 cooled, to room tempu:ature was then.
dropped. into the aforementi o nReggpint-shaped. last.: over the coure nf
20 ffdnlits u op; IP)ilnflf,and ntjrrodfl  temperature. Following stirring,
a cooling tube was attached and the contents were refluxed for 4 hours at
80C in the presence of flowing nitrogen. After refluxing, 60 g of PGMEA
were further added and a distillation column was dftactuNJ followed by
removail Clf the ethanol and water to obtain a PGMEA  - 85 - solutio [0150]
15 g of PGMEA, 25 g of toluene and 1.61 g (0.020 mol) of pyridine were then
added to this polymer and mixed followed by dropping in 2.01 g (0.019 mol)
of TMCS (silicon compound (c)) over the course of 5 minutes while stirring.
After stirring for 3 hours at room temperature, 10 g of water were added to
the resulting reaction liquid and stirred, and extraction after adding 1020
g of acetonitrile was repeated three times to wash the polymer. The solvent
was then removed under reduced pressure using a vacuum pump to obtain a
silica particle-containing condensation reaction product in the form of
Polymer 8. 1510% by weight of tricyclodecane dimethanol diacrylate,
photopolymerization initiator in the form of 0.5% by weight of
2,4,6-trimethylbenzoyl-diphenylphosphine oxide and 0.2% by weight of
ethylenebis(oxyethylene)bis[3-(5-tert-buty1-4- hydroxy-m-
20tolyi)propionate] were added to 89.3% by weight of the resulting Polymer
8 followed by stirring with a webbed rotor at room temperature until the
added components dissolved to prepare a photosensitive silicon resin
composition (P-10). 25[0151] 



[Example 11] 19.67 g (0.084 mol) of AcM0, 17.14 g (0.126) of MTM8, 60 g of
91,91SL (silica(t(h)) and 70 g of 500 10% hydrochlor.ic acid were placed in
a separate container and after mixing, the mixture was dropped into the
aforementioned 500 nIL eggplant-shaped flask over the course of 10 minutes
using a dropping funnel_ Following compleWion of dropping, a coolinp tube
was attached and the conteuLs wets refluxed for 4 hours at 80C in the
presence of flowing nitrogen.  - 86 After refluxing, 60 g of PGMEA were
further added and a distillation column was attached followed by removal of
the ethanol and water to obtain a PGMEA solution. 5[0152]       15 g of
PGMEA, 25 g of toluene and 6.08 g (0.077 mol) of pyridine were then added
to this polymer and mixed followed by dropping in 7.59 g (0.070 mol) of
TMCS (silicon compound (c)) over the course of 5 minutes while 10stirring.
After stirring for 3 hours at room temperature, 10 g of water were added to
the resulting reaction liquid and stirred, and extraction after adding 20 g
of acetonitrile was repeated three times to wash the polymer. The solvent
was then removed under reduced pressure using a vacuum pump to obtain a
silica particle-containing condensation reaction product in the form of
Polymer 9.       10% by weight of tricyclodecane dimethanoi diacrylate,
photopolymerization initiator in the form of 200.5% by weight of
2,4,6-trimethylbenzoyl-diphenyl- phosphine oxide and 0.2% by weight of
ethylenebis(oxyethylene)bis[3-(5-tert-buty1-4- hydroxy-mtolyl)propionate)
were added to 89.3% by weight of the resulting Polymer 9 followed by
stirring with a webbed 25rotor at room temperature until the added
components dissolved to prepare a photosensitive silicon resin composition
(1----11). [0153] 7.9 A n07 no1, MTMS, 60 g of PT-1ST (silita particles
(b)) and 70 o of ethanol. were placed in a 500 Ha., eggplant-shaped f I ask
and stirred. 23.38 g of distilled water and 0.004 g of TO% hydrochloric
acid were placed in a separate container 35and after inthe inwas dropped
into the 



aforementioned 500 liii. eggplant-shaped flask over she course of 10
minutes usin.g a dropping funnel. fbl c ing  - 87 - completion of dropping,
a cooling tube was attached and the contents were refluxed for 4 hours at
8000 in the presence of flowing nitrogen. After refluxing, 60 g of PGMEA
were further added  5 and a distillation column was attached followed by
removal of the ethanol and water to obtain a PGMEA solution. [0154] 15 g of
PGMEA, 25 g of toluene and 6.28 g (0.079 10mol) of pyridine were then added
to this polymer and mixed followed by dropping in 7.83 g (0.072 mol) of
TMCS (silicon compound (c)) over the course of 5 minutes while stirring.
After stirring for 3 hours at room temperature, 10 g of water were added to
the resulting 15reaction liquid and stirred, and extraction after adding 20
g of acetonitrile was repeated three times to wash the polymer. The solvent
was then removed under reduced pressure using a vacuum pump to obtain a
silica particle-containing condensation reaction product in the form of
20Polymer 10.       10% by weight of tricyclodecane dimethanol diacrylate,
photopolymerization initiator in the form of 0.5% by weight of
2,4,6-trimethylbenzoyl-diphenylphbsphine oxide and 0.2% by weight of
25ethylenebis(oxyethylene)Pis[3-(5-tert-buty1-4- hydroxy-m-
tolyi)propionate] were added to 89.3% by weight of the resulting Polymer 10
followed by stlrring with. a webbed rotor at room temperature until the
added compen.ents ill. ye sj.ljresin       18.59 g (0.095 mol) of MeMO,
19.35 q (0.142 moll of MTVO and 10 g of ethanol were placed in a 500 mL,
35eggplant :,,haped flask and stirred, 25.58 g of distilled water and 0.004
g10% hydrochloric acid were placed in a separate container and after
mixing, the mi.xtu.re was 



- 88 - dropped into the aforementioned 500 mL eggplant-shaped flask over
the course of 10 minutes using a dropping funnel. Following completion of
dropping, a cooling tube was attached and the contents were refluxed for 2
hours at 80C in the presence of flowing nitrogen using an oil bath to
obtain Reaction Liquid 11 containing the polysiloxane compound (a).
60 g of PL-1SL (silica particles (b)) and 70 g of ethanol were placed in a
500 inL eggplant-shaped flask and 10stirred. Continuing, the Reaction
Liquid 11 cooled to room temperature was then dropped into the
aforementioned eggplant-shaped flask over the course of 20 minutes using a
dropping funnel and stirred for 30 minutes at room temperature. Following
stirring, a cooling tube was 15attached and the contents were refluxed for
4 hours at 80C in the presence of flowing nitrogen. After refluxing, 60 g
of PGMEA were further added and a distillation column was attached followed
by removal of the ethanol and water to obtain a PGMEA 20solution. [0156]
15 g of PGMEA, 25 g of toluene and 6.87 g (0.087 mo ) of pyridine were then
added to this polymer and mixed followed by dropping in 8.56 g (0.079 mol)
of TMCS 25(s]licon compound (c)) over the course of 5 minutes while
stirring. After stirring for 3 hours at room temperaturo, 10 g of water
were added to the resul reaction liquid and stirred, and extr- after 20 g
of.-L-t.1.e Was -r-potr-c]Inass to polvgppocilia soi.vent. WaSrfl-0.nv-pd
rrdns roAurpH pressure usini a vacuum pumni to obtain a. s :Lica
particle-containing condensation. rea ct.i on product in. the form of
Polymer 11 10% by weight of tricycledecane dimethanol 35diacrylate,
phot000lymerimation initiatorthe form of 0.5% by weight. of
2,4,6-tr1.methylbenzovi-divienyil phosphine oxide and 0.2% by weight of 



- 89 - ethylenebis(oxyethylene)bis[3-(5-tert-buty1-4-
hydroxy-mtolyl)propionate] were added to 89.3% by weight of the resulting
Polymer 11 followed by stirring with a webbed rotor at room temperature
until the added components 5dissolved to prepare a photosensitive silicon
resin composition (P-13). [0157] [Example 14] 13.28 g (0.057 mol) of MEDMO,
13.39 g (0.157 mol) of 10AcM0, 5.38 g (0.029 mol) of CyMDMS and 10 g of
ethanol were placed in a SOO mL, eggplant-shaped flask and stirred. 12.34 g
of distilled water and 0.004 g of 10% hydrochloric acid were placed in a
separate container and after mixing, the mixture was dropped into the
15aforementioned 500 mL eggplant-shaped flask over the course of 10 minutes
using a dropping funnel. Following completion of dropping, a cooling tube
was attached and the contents were refluxed for 2 hours at 80C in the
presence of flowing nitrogen using an oil bath to obtain. 20Reaction Liquid
12 containing the polysiloxane compound (a) .       60 g of PL-1SL (silica
particles (b)) and 70 g of ethanol were placed in a 500 mL eggplant-shaped
flask and stirred. Continuing, the Reaction Liquid 12 cooled to 25room
temperature was then dropped into the aforementioned eggplant-shaped flask
over the course of 20 minutes using a droppini funhel and stirred for 30
minutes at room temperature_ Following stirring, a cooling tube was 'ww_ewt
were reilton Ci hours at.. fl fl After refluxini, 60 g of PGMEA were
furthor added and a distillation column was attached followed by removal.
of the ethanol and water to obtain a PGMEA solution. 35[0158] 



- 90 - (0.024 mol) of hexamethyldisllazene (abbreviated as HDMS) (silicon
compound (c)) over the course of 5 minutes while stirring. Following
dropping, a cooling tube was attached and the contents were refluxed for
1.5 hours at 560C while bubbling nitrogen. The solvent was removed from the
resulting reaction liquid under reduced pressure using a vacuum pump to
obtain a silica particle-containing condensation reaction product in the
form of Polymer 12. 1010% by weight of tricyclodecane dimethanol
diacrylate, photopolymerization initiator in the form of  0.5% by weight of
2,4,6-trimlethylbenzoyl-diphenylphosphine oxide and 0.2% by weight of
ethylenebis(oxyethylene)bis13-(5-tert-butyl-4- hydroxy-m-
15tolyl)propionate] were added to 89.3% by weight of the resulting Polymer
12 followed by stirring with a webbed rotor at room temperature until the
added components dissolved to prepare a photosensitive silicon resin
composition (P-14). 20[0159] [Example 15]       23.91 g (0.103 mol) of
MEOW), 12.46 g (0.091 mol) of MTMS and 10 g of ethanol were placed in a 500
m1_,, eggplant-shaped flask and stirred. 17.29 g of distilled 25water and
0.004 g of 10% hydrochloric acid were placed in a separate container and
after mixing, the mixture was dropped into the aforementioned 500 mL
eggplant-shaped flask over the course of 1.0 minutes using a dropping ]ng
co( drooping, a cooling tube att at 80C in the presence of flowing
nitrogen. a ii bath to obtain Reaction. Liqpid 13 containing the
polysiloxane compound. (a). 190.5 g of 81-06 (Fuse Chemical. Co., Ltd.,
water- 35diapersedAca particles having a mean primary oarti le diameter of
6 pm and (bgaiiibiaagLaiiion of 6.3% by weight) 



(silica particles (b)) and 200 g of ethanol were placed  - 91 -- in a 500
mL eggplant-shaped flask and stirred. Continuing, the Reaction Liquid 13
cooled to room temperature was then dropped into the aforementioned
eggplant-shaped flask over the course of 20 minutes using 5a dropping
funnel and stirred for 30 minutes at room temperature. Following stirring,
a cooling tube was attached and the contents were refluxed for 4 hours at
80C in the presence of flowing nitrogen. After refluxing, 60 g of PGMEA
were further added  10 and a distillation column was attached followed by
removal of the ethanol and water to obtain a PGMEA solution. [0160] 15 g of
PGMEA, 25 g of toluene and 2.98 g (0.038 15mol) of pyridine were then added
to this polymer and mixed followed by dropping in 3.72 g (0.034 mol) of
TMCS (silicon compound (c)) over the course of 5 minutes while stirring.
After stirring for 3 hours at room temperature, 10 g of water were added to
the resulting 20reaction liquid and stirred, and extraction after adding 20
g of acetonitrile was repeated three times to wash the polymer. The solvent
was then removed under reduced pressure using a vacuum pump to obtain a
silica particle-containing condensation reaction product in the form of
25Polymer 13.       10% by weight of tricyclodecanb dime thanol diaorylate,
phbtopolymerization initiator in the form of 0by weight of
2,4,6-trimethylbenzoyl-diphenyir  weight:. o -Let.itwite  tolyiThropionate]
were added to 89.3% by weight of the resulting Polymer 13 followed by
stirring with a webbed rotor at room temperature until the added components
dissolved to prepare a photosensitive silicon resin 



35composition. (P-15). [0161] [Example 161  25.76 g (0.111 mol) of MEDMO,
15.10 g (0.111 mol) of MTMS and 10 g of ethanol were placed in a 500 mL,
eggplant-shaped flask and stirred. 19.96 g of distilled water and 0.004 g
of 10% hydrochloric acid were placed in a separate container and after
mixing, the mixture was dropped into the aforementioned 500 mL
eggplant-shaped flask over the course of 10 minutes using a dropping
funnel. Following completion of dropping, a cooling tube was attached and
the contents were refluxed for 2 hours 10at 80C in the presence of flowing
nitrogen using an oil bath to obtain Reaction Liquid 14 containing the
polysiloxane compound (a).        50 g of 133-1 (Fuso Chemical Co., Ltd.,
water-dispersed silica particles having a mean primary particle 15diameter
of 12 nm and concentration of 20% by weight) (silica particles (b)) and 60
g of ethanol were placed in a 500 mL eggplant-shaped flask. and stirred.
Continuing, the Reaction Liquid 14 cooled to room temperature was then
dropped into the aforementioned eggplant-shaped 20flask over the course of
20 minutes using a dropping funnel and stirred for 30 minutes at room
temperature. Following stirring, a cooling tube was attached and the
contents were efluxed for 4 hours at 80C in the presence of flowing
nitrogen. 25After refluxing, 60 g of PGMEA were further added and a
distillation. column was attached followed by removal of the ethanol. and
water to obtain a PGMEA solutior [0162] mol) of pyridine were then. added
to th.m.s polymer a-mixed followed by dropping in 2.67 g (0,02.not) of
TM..P  (silicon. compound (c)) over thp course of 5 minutes while stirring.
After stirring for 3 hours at room 35temperature, 10 g of water were added
to thb resultinc react,liquid and stirred, and extrdAllos after adding 20 g
of acetonitrgie was repeated three times to wash the  - 93 



polymer. The solvent was then removed under reduced pressure using a vacuum
pump to obtain a silica particle-containing condensation reaction product
in the form of Polymer 14. 510% by weight of tricyclodecane dimethanol
diacrylate, photopolymerization initiator in the form of 0.5% by weight of
2,4,6-trimethylbenzoyi-diphenylphosphine oxide and 0.2% by weight of
ethylenebis(oxyethylene)bis[3-(5-tert-buty1-4- hydroxy-m-
10tolyl)propionate] were added to 89.3% by weight of the resulting Polymer
14 followed by stirring with a webbed rotor at room temperature until the
added components dissolved to prepare a photosensitive silicon resin
composition (P-16). 15[0163] [Example 17]        25.76 g (0.111 mol) of
MEDMO, 15.10 g (0.111 mol) of MTMS and 10 g of ethanol were placed in a 500
mL, eggplant-shaped flask and stirred. 19.96 g of distilled 20water and
0.004 g of 10% hydrochloric acid were placed in a separate container and
after mixing, the mixture was dropped into the aforementioned 500 mL
eggplant-shaped flask over the course of 10 minutes using a dropping
funnel. Following completion of dropping, a cooling tube was attached and
the contents were refluxed for 2 hours at 80mC in the presence of flowing
nitrogen using an oil bath to obtain Reaction Liquid 15 containing the
polysiloxane compound (a). , O.T.(Nissan Ci,emicpiii HM1r3 m having a mean
primary particle diameter of 10 nm to 20 no and concentration of 30% by
weight) (silica. particles (18)) and 30 q of ethanol, were placed in a 500
mt eggplant-shaped flask and stirred. Continuing, the 35Reaction. Liquid 15
cooled. to room temperature so a then nto_cried eggpiant-shaped flask  94 -
stirred for 30 minutes at room temperature. Following stirring, a cooling
tube was attached and the contents 



were refluxed for 4 hours at 80C in the presence of flowing nitrogen.
5After refluxing, 60 g of PGMEA were further added and a distillation
column was attached followed by removal of the ethanol and water to obtain
a PGMEA solution. [0164] 1015 g of PGMEA, 25 g of toluene and 2.14 g (0.027
mol) of pyridine were then added to this polymer and mixed followed by
dropping in 2.67 g (0.025 mol) of TMCS (s)licon. compound (c)) over the
course of 5 minutes while stirring. After stirring for 3 hours at room
15temperature, 10 g of water were added to the resulting reaction liquid
and stirred, and extraction after adding 20 g of acetonitrile was repeated
three times to wash the polymer. The solvent was then removed under reduced
pressure using a vacuum pump to obtain a silica particle- 20containing
condensation reaction product in the form of Polymer 15. 10% by weight of
tricyclodecane dimethanol diacrylate, photopolymerization initiator in the
form of 0.5% by weight of 2,4,6-trimethylbenzoyi-diphenylc 25phbsphine
oxide and 0.2% by weight of ethylenebis(oxyethylene)bis(39(5-tert-buty1-4-
hydroxy-mtolyi)propionatel were added to 89,3% by weight of the resulting
Polymer 15 followed by stirring with a webbed 1C.LU;. clLUNLiicommonenfs
composition (P-17). [0165] [Example 181       16.62 g (0.071 mop) of MEDMO,
17.76 g (0.071 mol) of MEMO, 6,74 g (0.036 nmd) of CYMDMS and 10 g of
ethanol were pipmhada 500 mify eggplant-shaped flask. and stirred.15.44 g
of distilled water and 0.004 g of 10%  - 95 - 



hydrochloric acid were placed in a separate container and after mixing, the
mixture was dropped into the aforementioned 500 mL eggplant-shaped flask
over the course of 10 minutes using a dropping funnel. Following
5completion of dropping, a cooling tube was attached and the contents were
refluxed for 2 hours at 80C in the presence of flowing nitrogen using an
oil bath to obtain Reaction Liquid 16 containing the polysiloxane compound
(a). 1020 g of PL-1SL (silica particles (b)) and 40 g of ethanol were
placed in a 500 mL eggplant-shaped flask and stirred. Continuing, the
Reaction Liquid 16 cooled to room temperature was then dropped into the
aforementioned eggplant-shaped flask over the course of 20 minutes using
15a dropping funnel and stirred for 30 minutes at room temperature.
Following stirring, a cooling tube was attached and the contents were
refluxed for 4 hours at 80C in the presence of flowing nitrogen. After
refluxing, 60 g of PGMEA were further added  20 and a distillation column
was attached followed by removal of the ethanol and water to obtain a PGMEA
solution. [0166] 15 g of PGMEA, 25 g of toluene and 5.18 g (0.066 25mol) of
pyridine were then added to this polymer and mixed followed by dropping in
6.46 g (0.060 mol) of TMCS (silicon compound (c)) over the course of 5
minutes while stlimilmq. After st.ir r .:i.. n for 3 hoursroom t ewbbi a
bi10 g of watcm 0000 added to the resulting (77H?. 20 g of acetonitrile was
repeated three tito wash the polymer. The solvent was then removed under
reduced pressure us' one a VACUUM pump to obtain a silica
particle-containing condensation reaction product in the form of Polymer
16, 101.1. by weight of Liicyciodecane dimethano: cryiate,
photopolymerization initiator in the form of  - 96 - 0.5% by weight of
2,4,6-trimethylbenzoyl-diphbnylphosphine oxide and 0.2% by weight of
ethylenebis(oxyethylene)bis[3-(5-tert-buty1-4- hydroxy-mtolyi)propionate]
were added to 89.3% by weight of the resulting Polymer 16 followed by
stirring with a webbed rotor at room temperature until the added components
dissolved to prepare a photosensitive silicon resin composition (P-18). 



[0167] 10[Example 19]        24.18 g (0.104 mol) of MEDMO, 15.75 g (0.116
mol) of MTMS and 10 g of ethanol were placed in a 500 mL, eggplant-shaped
flask and stirred. 19.98 g of distilled water and 0.004 g of 10%
hydrochloric acid were placed in 15a separate container and after mixing,
the mixture was dropped into the aforementioned 500 mL eggplant-shaped
flask over the course of 10 minutes using a dropping funnel. Following
completion of dropping, a cooling tube was attached and the contents were
refluxed for 2 hours 20at 80C in the presence of flowing nitrogen using an
oil bath to obtain Reaction Liquid 17 containing the polysiloxane compound
(a).       60 g of PL-1SL (silica particles (b)) and 40 g of ethanol, were
placed in a 500 mL eggplant-shaped flask and 25stirred. Continuing, the
Reaction Liquid 17 cooled to room temperature was then dropped into the
aforementioned eggplant-shaped flask over thb course of 20 minutes using a
dropping funnel and stirred for 30 minutes at room
LempefdAnteHAIAAAA.piftinq wpwas vu1 tCJ.cat 80C in the ftrEA3g-A:.:: of
flowing nitrogen. After refluxing, 60 g of PGMEA were further added and a
distillation. column was atfollowed by removal of the ethanol and water to
obtain. a PGMEA solution [0168] 1 g of PGMEA, 25 g of toluene and 1.01 g
(0.013  - 97 - ma].) of. pyridine were then added to this polymer and mixed
followed by dropping in 1.25 g (0.116 mol) of TMCS (silicon compound (c))
over the course of 5 minutes while stirring. After stirring for 3 hours at
room 5temperature, 10 g of water were added to the resulting reaction
liquid and stirred, and extraction after adding 20 g of acetonitrile was
repeated three times to wash the polymer. The solvent was then removed
under reduced pressure using a vacuum pump to obtain a silica particle-
10containing condensation reaction product in the form of 



Polymer 17.       10% by weight of tricyclodecane dimethanol diacrylate,
photopolymerization initiator in the form of 0.5% by weight of
2,4,6-trimethylbenzoyl-diphenyl- 15phosphine oxide and 0.2% by weight of
ethylenebis(oxyethylene)bis[3-(5-tert-butyl-4- hydroxy-mtolyl)propionatel
were added to 89.3% by weight of the resulting Polymer 17 followed by
stirring with a webbed rotor at room temperature until the added components
20dissolved to prepare a photosensitive silicon resin composition (P-19).
[0169] [Example 20] 23.13 g (0.100 mol) of MEDMO, 3.01 g (0.022 mol) of
25MTMS and 10 g of ethanol were placed in a 500 ml, eggplant.-shaped flask
and stirred. 9.55 g of distilled water and 0.004 g of 1045 h.ydroch.. oric
acid were placE a separate noand after mix ag the mixture was Lent funnel.
Following completion. of dropping, a. cooling tube was attached and the
contents were refiuxed for 2 hours  at 80C in the presence of flowing
nitrogen using an oil bath to obtain Reaction Liquid 18 containing the
35polysiloxane compound (a). 60 401461S14particle's (Id)) and(\ - 98 -
stirred. Continuing, the Reaction Liquid 18 cooled to room temperature was
then dropped i.nto the aforementioned eggplant-shaped flask over the course
of 20 minutes using a dropping funnel and stirred for 30 minutes at room
temperature. Following stirring, a cooling tube was attached and the
contents were refluxed for 4 hours at 80C in the presence of flowing
nitrogen. After refluxing, 60 g of PGMEA were further added and a
distillation column was attached followed by 10removal of the ethanol and
water to obtain a PGMEA 



solution_ [0170]       15 g of PGMEA, 25 g of toluene and 8.66 g (0.109
mol) of pyridine were then added to this polymer and 15 mixed followed by
dropping in 10.80 g (0.116 mol) of TMCS (silicon compound (c)) over the
course of 5 minutes while stirring. After stirring for 3 hours at room
temperature, 10 g of water were added to the resulting reaction liquid and
stirred, and extraction after adding 2020 g of acetonitrile was repeated
three times to wash the polymer. The solvent was then removed under reduced
pressure using a vacuum pump to obtain a silica particle-containing
condensation reaction product in the form of Polymer 18. 2510% by weight of
tricyclodecane dimethanol diacrylate, photopolymerization initiator in the
form of 0_Si by weight of 2,4,6-trimethylbenzoylediphenylphosphin oxide and
0.2% by weight of resulting Polymer 18 followed by atwith a webbed rotor at
room temperature until the added components dissolved to prepare a.
photosensitive silicon. resin composition (P-20). [0171] [Example. 211 A
photosensitive silicone resin composition. (P-21)  - 99 - was prepared by
adding 10% by weight of tricyclodecane dimethanol diacrylate,
photopolymerization initiator in the form of 0.5% by weight of
2-hydroxy-2-methyl-1phenylpropan-l-one (BASF SE, Darocure 1173), and 0.2%
by 5weight of ethylenebis(oxyethylene) bis[3-(5-tert-buty1-4-
hydroxy-m-tolyi)propionate] to 84.8% by weight of the Polymer 1 obtained in
Example 1 and stirring with a webbed rotor at room temperature until the
added components dissolved. 10[0172] [Example 22]       A photosensitive
silicone resin composition (P-22) was prepared by adding 10% by weight of
1,4-cyclohexane dimethanol monoacrylate, photopolymerization initiator in 



15the form of 0.5% by weight of 2,4,6-trimethylbenzoyi- diphenyl-phosphine
oxide, and 0.2% by weight of ethylenebis(oxyethylene)bis[3-(5-
tert-buty1-4-hydroxy-mtolyl)propionate] to 89.3% by weight of the Polymer 1
obtained in Example 1 and stirring with a webbed rotor at 20room
temperature until the added components dissolved. [0173] [Example 23] A
photosensitive silicone resin composition (P-23) was prepared by adding 10%
by weight of epoxylated 25bisphenol A diacrylate (Shin-Nakamura Chemical
Co., Ltd., A-BPE-10), photopolymerisation initiator in the form of 0.5% by
weight of 2,4,6-trimethylbenzoylddiphenylphosphine oxide, and 0,2% by
weight of obtained in Example 1 and stirring wit a webbed rotor at room
temperature until the added component dissolved. [0174] [Example 24] 9 I:A
phot osen.s .1. t..ILve s ili cone resin. compo.s I tion (P-24) F) F It
pared by adding 30% by weight.. of tricyclodecene dimethanol diaorylate,
photopolymerization initiator in  - 100 - the form of 0.5% by weight of
2,4,6-trimethylbenzoyidiphenyl-phosphine oxide, and 0.2% by weight of
ethylenebis(oxyethylene)bis[3-(5- tert-buty1-4-hydroxy-mtolyl)propiondte]
to 69.3% by weight of the Polymer 1 5obtained in Example 1 and stirring
with a webbed rotor at room temperature until the added components
dissolved. [0175] [Example 25] A photosensitive silicone resin composition
(P-25) 10was prepared by adding 50% by weight of tricyclodecane dimethanol
diacrylate, photopolymerization initiator in the form of 0.5% by weight of
2,4,6-trimethylbenzoyldiphenyl-phosphine oxide, and 0.2% by weight of
ethylenebis(oxyethylene)bis[3-(5- tert-buty1-4-hydroxy-m-
15tolyl)propionate] to 49.3% by weight of the Polymer 3 



obtained in Example 3 and stirring with a webbed rotor at room temperature
until the added components dissolved. [0176] [Example 26] 20A
photosensitive silicone resin composition (2-26) was prepared by adding 50%
by weight of tricyclodecane dimethanol diacrylate, 20% by weight of
ethoxylated bisphenol A diacrylate, photopolymerization initiator in the
form of 0.5% by weight of 2,4,6-trimethylbenzoyi- 25diphenyl-phosphine
oxide, and 0.2% by weight of ethylenebis(oxyethylene)bis[3-(5-tert-buty1-4-
hydroxy-mtolyi)propionate] to 29.3% by weight of the Polymer 3 obtained in
Example 3 and stirring with a webbed rotor at room [Example 27] A
photosens,resjr composition (P-27) was prepared by adding
photopolymerization initiator in the form of 0.5% by weight of 2,4,6
-trimethylbenzoyl 6 di phenyl - phosphmne oxide to 99.5% by weight of the
Polymer 3 obtained in Example 3 and stirring with webbed rotor at room
temperature until the added  - 101 - components dissolved. [0178] [Example
28] A photosensitive silicone resin composition (P-28) 5was prepared by
adding 70% by weight of tricyclodecane dimethanol diacryl ate and
photopolymerization initiator in the form of 0.5% by weight of
2,4,6-trimethylbenzoyl- diphenyl-phosphine oxide to 29.5% by weight of the
Polymer 1 obtained in Example 1 and stirring with a 10webbed rotor at room
temperature until the added components dissolved. [0179] [Comparative
Example 1] 



34.35 g (0.148 mol) of MEDMO, 20.13 g (0.148 mol) of 15MTMS and 10 g of
ethanol were placed in a 500 mL, eggplant-shaped flask and stirred. 26.61 g
of distilled water and 0.004 g of 10% hydrochloric acid were placed in a
separate container and after mixing, the mixture was dropped into the
aforementioned 500 mL eggplant-shaped 20flask over the course of 10 minutes
using a dropping funnel. Following completion of dropping, a cooling tube
was attached and the contents were refluxed for 2 hours at 80C in the
presence of flowing nitrogen using an oil bath to obtain Reaction Liquid 19
containing the 25polysiloxane compound (a). After refluxing, 60 g of PGMEA
were further added and a distlibbflon column was attached followed by
removal of the ethanol and water to obtain a PGMEA SOI.0 [018 0]       15 g
of PGMEA, 25 g of toluene and 2.86 g (0.036 moll of pyridine were then
added to this polymer and mixed followed by dropping in 3.56 g (0.033 mol)
of TMCS (silicon compound (c)) over the course of 5 minutes while
35stirring. After stirring for 3 hours at room terituf C, 10 gwater were
added to the rePulting reactlon 1 lid and stirred, and extraction after
adding  - 102 - 20 g of acetonitrile was repeated three times to wash the
polymer. The solvent was then removed under reduced pressure using a vacuum
pump to obtain a silica particle-containing condensation reaction product
in the form of 5Polymer 19.        Photopolymerization initiator in the
form of 0.5% by weight of 2,4,6-trimethylbenzoyl-diphenyl-phosphine oxide
was added to 99.5% by weight of the resulting Polymer 19 followed by
stirring with a webbed rotor at room 10temperature until the added
component dissolved to prepare a photosensitive silicon resin composition
(P29). [0181] [Comparative Example 2] 



1527.60 g (0.119 mol) of MEDMO, 16.18 g (0.119 mol) of MTMS and 10 g of
ethanol were placed in a 500 mL, eggplant-shaped flask and stirred. 21.38 g
of distilled water and 0.004 g of 10% hydrochloric acid were placed in a
separate container and after mixing, the mixture was 20dropped into the
aforementioned 500 raL eggplant-shaped flask over the course of 10 minutes
using a dropping funnel. Following completion of dropping, a cooling tube
was attached and the contents were refluxed for 2 hours     at 80C in the
presence of flowing nitrogen using an oil 25bath to obtain Reaction Liquid
20 containing the polysiloxane compound (a). 50 q of PL-1SL (silica
particles (b))0 g 01 ethOFi.OJ.. were  Laced im a 500 rnL eggplant-shaped
flask an , WaS eggplant-shaped flask over the course of 20 minutes using a
dropping funhel. anb stirred for 30 inat room temperature. Following
stirring, a cooling tube was attached and the contents were refluxed for. 4
hours at 80C in the presence of flowing nitrogen.       After reflipilng,
60 q of PGMEA were further added and a distillation column was attached
foflowed by  103 - removal of-the ethanol and water to obtain a PGMEA
solution. The solvent was then removed under reduced pressure using a
vacuum pump to obtain a silica particle-containing condensation reaction
product in the form of Polymer 20.        Photopolymerization initiator in
the form of 0.5% by weight of 2,4,6-trimethylbenzoyi-diphenyl-phosphine
oxide was added to 99.5% by weight of the resulting Polymer 20 followed by
stirring with a webbed rotor at room 10temperature until the added
component dissolved to prepare a photosensitive silicon resin composition
(P30). [0182] <Fabrication of Cured Molded Product> 15Five drops of the
resulting photosensitive resin composition (P-1) were dropped onto the
center of alkali- 



free glass (thickness: 0.7 mm, dimensions: 5 cm x 10 cm, Corning Inc.)
surface-treated with a mold release agent composed of a fluorine compound
using a dropper. At this 20time, two polyearbonate films (thickness: 1 mm,
dimensions: 0.5 cm x 5 cm) were placed on both sides of the alkali-free
glass, another piece of alkali-free glass surface-treated with a mold
release agent composed of a fluorine compound was further fixed on the
photosensitive 25resin composition, and the photosensitive resin
composition dropped onto the first piece of alkali-free glass was
sandwiched bethe two pieces at alkali- free (lato create an anaerohlthat
allows  irradiated with ultraviolet light: at an ttensity of 3000 mi/cnP
using a metal. halide lamp (Fusion UV Systems Japan        CV-:1l 05--C,
dominant wavelength: approx. 380 nm) to fabricate a. cured molded product
having a film thickness of 1 mm designated as Cured Molded Product 1-1.
Cured molded products were fabricated using method as described above for
phbtosensitivb silicon   resin compositions (P-2) to (P-30), and were
respectively designated as Cured Molded Products 2-1 to 30-1. [0183]
[Fabrication of Cured Film] 5One drop of the resulting photosensitive resin
composition (P-1) was dropped onto the center of alkali- free glass
(thickness: 0.7 mm, dimensions: 5 cm x 10 cm, Corning Inc.) surface-treated
with a mold release agent composed of a fluorine compound using a dropper.
At this 10time, two polyethylene terephthalate films (thickness: 50 pm,
dimensions: 0.5 cm x 5 cm) were placed on both sides of the alkali-free
glass, another piece of alkali-free glass surface-treated with a mold
release agent composed of a fluorine compound was further fixed on the
15photosensitive resin composition, and the photosensitive resin
composition dropped onto the first piece of alkali- free glass was
sandwiched between the two pieces of alkali-free glass to create an
anaerobic state that allows inhibition of curing by oxygen to be ignored.
20Subsequently, the alkali-free glass on one side was 



irradiated with ultraviolet light at an intensity of 3000 mJ/cm2 using a
metal halide lamp (Fusion UV Systems Japan K.K., CV-110Q-G, dominant
wavelength: approx. 380 nm) to fabricate a cured film having a film
thickness of 50 pm rdesignated as Cured Film 1-2.       Cured films were
fabricated using the same method as described Move for photosensitive s i
.....con. resin compositions (P-2) to (P-30), and were respeetHvely hum 2-2
to 35-2. 018/0        Structuof thes :1....a ne compounds used to
synthesize the silica particle-containing condensation reaction product
(Z1) are shown in FIG. 1. [0185]       Mole percentages during charging of
Polynrs 1 to 21 are 50own. in the following Table 1.  - 105 -    CD CD 0)
CD CD CD If) FO)0 CD 01 If) 0) 0 01 '9 CDI01 N If) 0)0)n LO  ? 0 



- 106 - [0186]       The weight percentages and photopolymerizable
functional group equivalents of the components of the photosensitive
silicone resin compositions of (P-1) to (P-30) are shown in the following
Table 2.  CVCOCO 0J.CO ., C)( D C D CDCD C)  I) "U") (11 .:( 0 LID S I 1 1
0 Cd 14 ) ( 0 111 
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'--H 0 



f : 41 1 Ix) CC vst ICI Ell 0 C:) (1) S 1 ot) 0 (D r0 tD) 0 0 CO St iss (7
L" 1.0 SO S E    CD s I 



Ol 1-14J (0 0 RI 1  1t Ss1. () (1 (3 ,0 Co co 'S) I I () () () Ft SO 'Cl 01
01 c?c", tr. 11 SD ? 01 C) FS IT) '0 'C1 0) 0) C I  c.0  () CIItst.01 (1'0
0 0 s IE 



(Jts) C> 0 0 0    SI s LC-'  un so   CD C., () ()  1,4 tc- s I C ISI 0 D1
SD L      U 0 1 U1 1 (1 CO XI " . Vrrss 00  CO COO) 0) (I) -;-)4-3 G) -0)1
'00 0 0 () 



..'C CC 0 0C., DI 0 CD C)1-1 0 () 0 0 tt "0(7 0 0 i 0 0 '0 7.1 1 CO c: .0 0
r i 01 C) 0 : it(Siv{ I fe4 ) CC ,3 ID(13014391 t -(11 4 1I 1 C) CO a! 0 re
0 0 15 DI X X/ 0/ 0) 0 0 (I) SCSt tti(1 0 (0 00 0 0) 0 l) 00):0L'0 
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0" (s)  CC)CO CC,  - 108 - [0187] The results of carrying out measurements
and evaluations in accordance with (1) to (5) below on samples of the Cured
Molded Products 1-1 to 30-1 and the 5Cured Films 1-2 to 30-2 fabricated
using the photosensitive silicone resin compositions (P-1) to (P- 30)
fabricated in Examples 1 to 28 and Comparative Examples 1 and 2 are shown
in the following Table 3. Since Comparative Example 1 does not contain
silica 10particles (b), thermal shrinkage and coefficient of linear thermal
expansion. were inferior, and since the value of [Si-O-5iP33]/([Si-O-R2] +
[Si-O-SiR331), representing the terminal structure of the condensation
product (A), is 0 in Comparative Example 2, the rate of 



15thermal weight loss was inferior.    - 110 - [0188]        (1) 29Si-NMR
Measurement of Silica Particle-Containing Condensation Reaction Products
50.6% by weight of chromium acetyl acetonate were added to a deuterated
chloroform solution of 30% by weight of Polymer 1 to prepare a sample
followed by measurement with an NMR (nuclear magnetic resonance) system
(JEOL Ltd., Model ECA700) using an ST10 probe at 10an observation frequency
of 139.1 MHz with no spin and using a waiting time of 120 seconds and
cumulative number of measurement cycles of 200 cycles. The progress of the
reaction was confirmed from the peaks of component T3, component T2,
component 02 and component Dl.       The results of 295i-NMR for Polymer 1
are shown in FIG. 2.       In addition, the-results of waveform separation
for component Q are shown in FIG. 3. Waveform separation was carried out by
calculating peak separation of the silica 20particles (b) according to the
non-linear least square method using the Lorentzian function, and then
calculating in the same manner using the half width value thereof. As a
result of waveform separation, the ratios of component 02, component Q3 and
component Q4 were 1.5%, 25 15.5% and 83.0%. Component Q4 having a peak of
-111 ppm derived from the particles, component Q3 having a peak of -102 ppm
derived from the particles, component Q2 having a. peak of -89 ppm deri.ved
from the particles, a. peak. at. 1pea k -T derived from component P2, a.
peak at -TO ppm to -15 ppm Pc: rived from component pi, and a peak. at 9
ppm derived from component Ml were able to he assigned.     The
condensation ratio of Polymer 1 as determined according. to the following
formula usini the integrated hies of each peak was 93%. In. the following,
the peak a 8a of ivpmponent Dl, for  example, is represented as (D1). 



Condensed silicon area: {(M1)+ (D1) + (D2) x 2 + (Ti) + (T2) x 2 + (T3) x 3
+ (Q1) + (Q2) x 2 + (Q3) x 3 + (Q4) x 41 Total silicon area: (MO) + (Ml)) +
((DO) + (D1)(D2)I x 2 + ((TO) + (Ti) + (T2) + (T3)I x 3 ++ (0) + (Q2) +
(Q3) + (Q4)I x 4               Condensation ratio - (condensed silicon
area)/(total 10silicon area) x 100        In addition, the results of
determining the value of the following formula: [Si-O-Si17433]/([Si-O-R2] +
[Si-O-SiR33]) wherein [Si-O-SiR33] represents (M1) and [Si-O-R21 15
represents the sum of twice the value of (D1) and (Ti) three times the
value of (T2) and (Q1), twice the value of (Q2) and the value of (Q3), are
shown in Table 2. [0189] (2) Evaluation of Thermal Shrinkage 20Film
thicknesses were measured for the fabricated Cured Molded Products 1-1 to
30-1, and after baking under conditions of 3 hours at 150C in a nitrogen
atmosphere, film thicknesses were again measured for the Cured Molded
Products 1-1 to 30-1. A film thickness after baking 25based on a value of
100% for the film thickness before ha king u.nde.r conditions of 3 hours at
150C in a n urogen atmosphere of 99% or more was evaluated with a "A", that
tha B,andan 30[0190] (3) Evaluation. of Crack Resistance The fabricated
Cured. Molded Products 1-1 to 30-1 were baked under conditions of 3 hours
at 150C in a nitrogen. E tonsphere and observed. at 5 Localutc.3" those for
which thetb were no ..teaks at any of the 5 1octAions were evaluated with a
"A", those for which there were  



- 112 - cracks at 1 to 4 locations were evaluated with a "B", and those for
which there were cracks at all 5 locations were evaluated with an "C".
[0191] 5(4) Measurement of Coefficient of Linear Thermal Expansion
The fabricated Cured Films 1-2 to 30-2 were cut out to a width of 3 mm
followed by measuring using the TMA-60 manufactured by Shimadzu Corp.
according to the tensile 10measurement method under conditions of a sample
length. of 15 mm, load of 5.0 g and heating rate of 10C/min, and using
values obtained by measuring a second time using     the same samples. Mean
expansion was calculated from 30C to 70C, and a value of less than 50 ppm/C
was evaluated 15with a "A", a value of 50 ppm/C to less than 70 ppm/C was
evaluated with a "B", and a value of 70 ppm/C or greater was evaluated with
an "C". [0192] (5) Evaluation of Thermal Weight Loss 20The weights of the
fabricated Cured Molded Products 1-1 to 30-1 were measured, and after
baking under conditions of 3 hours at 150C in a nitrogen atmosphere, the
weights of the Cured Molded Products 1-1 to 30-1 were measured again. The
weight after baking was calculated as a percentage based on a value of 100%
for the weight before baking under conditions of 3 hours at 150C in a
nitrogen atmosplmn:e, and a value of 99% or more was   30evaluated with an
"C". [0193] (6) Evaluation of Photoshrinkage 



Densities of thb pthotosensitive silicone resin compositions of (P-1) to
(P-3) and (P-28) and dnsitiee of Cured Molded Products 1-1 to 3-1 and 25i.
were measured at 22C using a Hubbard-type pycnometer.  - 113 - Volumetric
shrinkage factor attributable to photocuring was calculated from the
density of the photosensitive silicone resin compositions before
photocuring and the density of the cured molded products after curing. A
5volumetric shrinkage factor of 5.0% or less was evaluated with a "A", a
volumetric shrinkage factor of greater than 5.00 to 6.0% or less was
evaluated with a "13", and a volumetric shrinkage factor of greater than
6.0% was evaluated with an "C". 10[0194] (7) Evaluation of Visible-UV
Region Transmittance Transmittance of the fabricated Cured Molded Products
1-1 to 3-1 was measured using the UV3101PC manufactured by Shimadzu Corp.
at a slit width of 5.0 nm. 15Transmittance at a wavelength of 400 nm was
88% in each case. [0195] (8) Evaluation of Hardness The Shore D hardness of
the fabricated Cured Molded 20Products 1-1 to 3-1 and 29-1 was measured
using a Teclock Durometer (TeClock Corp., Model GS-702N Type D). The
hardness values of the Cured Molded Products 1-1 to 3-1 and 29-1 were 80,
86, 85 and 60, respectively, and the hardness of Cured Molded Product. 29-1
not containing the 25silica particles (b) was determined to be lower.
[0196] (9) Eva 1.u at.ion of Water Absorption The fabri. ated Cured Molded
Produclp 1-1 1.6-1. and 



the sample were then measured again after dr yi.ng for 2 hours at 120C. The
increase in weight after immersing based on a value. of 100% for thm weight
after drying was calculated as the water absorption rate. The water
35absorption matesthe Cumed Mmided Products lei, 16-1 and 30-1 were 1.5%,
1.1% and 3.0%, respectively, and the water absorption. rate of Cured Molded
Product 30-1, for  - 114 - which the value of
[Si-O-SiR33]/([Si-O-R2][Si-O-5iR33])  is 0 was greater than that of the
other cured molded products. [0197] 5(10) Measurement of Molecular Weight
of Silica Particle- Containing Condensation Reaction Product       Gel
permeation chromatography (GPC) was carried out using the CRC Max, TDA305
and TSKgel GMHHR-M column 10manufactured by Viscotek Corp. The sample
consisted of preparing a 1% by weight solution of Polymer 1 in
tetrahydrofuran solvent, and weight average molecular weight (Mw) using
polymethacrylate for the standard was determined with a differential
refractometer (RI). The molecular weight was 2325. INDUSTRIAL APPLICABILITY
[0198]       An optical material obtained by using the resin composition of
the present invention can be preferably 20used as various types of plastic
lens materials used in, for example, the plastic lens of cell phones, LEDs
or vehicles and the like, replica materials, backlighting optical sheets of
liquid crystal displays and the like, lighting, various types of sensors,
printers and copying 25machines.  - 115 - 



CLAIMS 1.A photosensitive silicone resin composition     comprising (A) a
silica particle-containing condensation reaction product and (B) a
photopolymerization initiator, 5wherein: the silica particle-containing
condensation reaction product (A) is a condensation reaction product of
polysiloxane compound (a), composed of a hydrolytic condensation product of
one or more types 10of silane compounds represented by the following
general formula (1): (1) (wherein, Ri represents a hydrogen atom or organic
group 15containing 1 to 20 carbon atoms, n1 represents an integer. of 0 to
3, X1 represents a group selected from the group consisting of a hydroxyl
group, halogen atom, alkoxy group having 1 to 6 carbon atoms and acetoxy
group having 1 to 6 carbon atoms, and n1, RI and X1 may each be the 20same
or different in the case a plurality thereof is present) and/or the silane
compound, and silica particles (b), a terminal structure Si-O-Y of the
condensation reaction product (A) (wherein, Y represents 52 or SiR33, 52
and R3 represent hydrogen atoms or organic groups having 1  F to 20 carbon
atoms, and the plurality of R3 may each be the same or different) satisfies
the following formula. (2): [si-o-si 31 /(isi-o-v1ps' o-s , 1) 5 1 Sea
condensation reaction product (A) has a photopolymerizable functional
group. The photosensitive'cone resin compositi-m         according to claim
1, wherein the photopolymerizable 35functional.oup equivalent of the
photosensitive one nocomposition is 0.5 mmol/g to 4.5 mmoi/g. 3.The
photosensitive silicone resin composition  



- 116 according to claim 1, wherein the (3i-O-SiR33i in formula (2) is
derived from one or more types of a silicon compound (c) represented by the
following general formula (3): 5R33S1X2(3)  (wherein, R3 is the same as
defined in formula (2), X2 represents a group selected from the group
consisting of a hydroxyl group, halogen atom, alkoxy group having 1 to 6
carbon atoms and acetoxy group having 1 to 6 carbon 10atoms, and the
plurality of R3 present may be the same or different), or the following
general formula (4):       R33SiNHSiR33(4) (wherein, R3 is the same as
defined in formula (2), and the plurality of 1k3 present may be the same or
different). 154.The photosensitive silicone resin composition according to
claim 1, wherein the silica particle containing condensation reaction
product (A) is a condensation reaction product of the polysiloxane compound
(a) composed of a hydrolytic condensation 20product of one or more types of
silane compounds represented by general formula (1), or the polysiloxane
compound (a) and the silane compound, and the silica particles (b). 5.The
photosensitive silicone resin composition 25according to claim 1, wherein
the [Si-O-SiR-3] in formula (2) is obtained by reacting a condensation
reaction product of the pslysiloxanb compound (a) and/or the e compound and
the silica particles (b), with the reS according to claim 1. further
comprising a compound (C) hAving a photopolymerizabie functional group in a
molecule the 7.The photosensitive silicone resin composition 35according to
claim 1, further comprising (0) an antioxidant a 5./or ultraviolet
absorber. 



The photosensitive silicone- resin composition  - 117 - according to claim
7, comprising 100 parts by weight of the silica particle-containing
condensation reaction product (A), 0.01 parts by weight to 50 parts by
weight of the photopolymerization initiator (B), 0 parts by 5weight to 900
parts by weight of the compound (C) having a photopolymerizable function
group in a molecule thereof, and 0 parts by weight to 50 parts by weight of
the antioxidant and/or ultraviolet absorber (0). 9.The photosensitive
silicone resin composition 10according to claim 3, wherein the
photopolymerizable function group in the silica particle-containing
condensation reaction product (A) is derived from the polysiloxane compound
(a) and/or the silicon compound (c). 1510. The photosensitive silicone
resin composition according to claim 6, wherein the photopolymerizable
functional group in the silica particle-containing condensation reaction
product (A) and/or the compound (C) having a photopolymerizable functional
group in a 20molecule thereof is at least one type selected from the group
consisting of a (meth)acryloyl group, styryl group, norborneyi group, epoxy
group and mercapto group.       11. The photosensitive silicone resin
composition according to claim 3, wherein the amount of the silica
25particles (b) in 100% by weight of the silica particle- containing
condensation reaction product (A) is 1% by weight to 80% by weight, and the
total amount of the polysilox ane compou.nd (a) and the silicon compound
(c) is  according to claim 1, wherein the molar ratio icomponmnt
M/(compone) Mcomponent D 4. componentcomponent 5)1 x 100 of a. component
1)(1 to thm total number of moles of the component M, a component D, a
component T and a 35component. Q in thm silica partici -containing
condenciall-n feactuixf product (1)5 excluding the s ina particles (h) is 1
molt to 50 molt.  



118 -       13. The photosensitive silicone resin composition according to
claim 1, wherein the polysiloxane compound (a) contains a product obtained
as a hydrolytic condensation product of a silane compound in which at
5least n1 of the silane compound represented by general formula (1) is 1.
14. The photosensitive silicone resin composition according to claim 1,
wherein the polysiloxane compound (a) contains a product obtained as a
hydrolytic 10condensation product of a silane compound in which at least nl
in the silane compound represented by general formula (1) is 1, and a
silane compound in which nl is 2.        15. The photosensitive silicone
resin composition according to claim 1, the ratio of the number of bonds
15that form siloxane bonds with silicon in the silica particle-containing
condensation reaction product (A) to the total number of bonds that
respectively form the siloxane bonds, direct bonds with hydroxyl groups and
direct bonds with hydrolyzable groups is 40 mol% to 100 20mol%.        16.
The photosensitive silicone resin composition according to claim 1, wherein
the silica particles (b) are produced from an alkoxysilane by a wet method.
117. The photosensitive silicone resin composition 25according to claim 1,
wherein the mean primary particle diameter of the silica particles (b) is 1
nm to 20 nm. 18. The phoLosenstLive silicone res In cosinesition agtording
to claim 3, wherein the silicon compound (c) c '")(1 titjttw         19.
The photosensitive silicone resin composition according to claim 6, wherein
the photopolymerizable functional group in the silica particie-containing
condensation reaction product (A) and/or the compound (C) hmving a
phmtopolymeravable functional group in a molecutrEl uof is a
(methpdclyloyl. group and/or group..  - 119 -        20. The photosensitive
silicone resin composition according to claim 6, wherein the
photopolymerizable functional group in the silica particle-containing
condensation reaction product (A) and/or the compound (C) 5having a
photopolymerizable functional group in a 



molecule thereof is an epoxy group and/or mercapto group.        21. The
photosensitive silicone resin composition according to claim 1, wherein the
photopolymerization initiator (B) is a photoradical polymerization
initiator. 1022. The photosensitive silicone resin composition according to
claim 6, wherein at least one type of the compound (C) having a
photopolymerizable functional group in a molecule thereof contains one or
more carbon rings and/or heterocycles in a molecule thereof. 1523. A
production process of a photosensitive silicone resin composition,
comprising the following steps:                    a first step for
obtaining a polysiloxane compound (a) by hydrolytically condensing one or
more 20types of silane compounds represented by the following general.
formula (1): Rin1 S1X14,1 (1) (wherein., RI represents a hydrogen atom or
organic group  25 containing 1 to 20 carbon atoms, n1 represents an integer
of 0 to 3, >0 represents a group selected from the group cons of a halogen
atom, alk.oxy group having 1 to 6 carbon atom sand ace Loxy group having 1
to 6 cmbon                     a. second step for obtaining a condensation
reacties product. by condensing the resultinb poiysiloxane compound (a)
and/or the silane compound with silica particles (b),          third step
for obtaining. a silica. eosdenaLcs. reaction product W by conde.nsi.ng the
resulting condensation reaction product - 120 - with a silicon compound (c)
represented by the fell owing general formula (3): R33SiX'(3) (wherein, R3
represents a hydrogen atom or organic group 5containing 1 to 20 carbon
atoms, X2 represents a group selected from the group consisting of a
hydroxyl group, halogen atom, alkoxy group having 1 to 6 carbon atoms and
acetoxy group having 1 to 6 carbon atoms, and the plurality of R3 present
may be the same or different), or 



10the following general. formula (4): R33SiNHSiR33(4) (wherein, R3 is the
same as defined in general formula (3)), and a fourth step for mixing the
resulting 15silica particle- containing condensation reaction product (A)
with a photopolymerization initiator (B). 24. A production process of a
photosensitive silicone resin composition, comprising the following steps:
a first step for obtaining a polysiloxane 20compound (a) by hydrolytically
condensing a silane compound at least including a silane compound
represented by the following general formula (1): RiruSiX14-111 (1)
25(wherein, R1 represents a hydrogen atom or organic group containing 1 to
20 carbon atoms, n1 represents an integer of 0 to 3, XI reprdsents a group
selected from the group condisting of a hydroxyl group, halogen. atom,
alkoxy is and ac4 and ?LiLa same or different. in the case a plurality
thdreof Is present) in which n1 is 3,                   a second step for
obtaining a condensation reaction product by condensing the resulting.
polysiloxane 35compound. (a) andthe slane compound with silica particles
(0), a third step for obtaining a silica  - 121 - 



particle-containing condensation reaction product (A) by condensing the
resulting condensation reaction product at with a silane compound at least
including a silane compound represented by the following general formula
5(1): (1)  (wherein, Ri represents a hydrogen atom or organic group
containing 1 to 20 carbon atoms, n1 represents an integer of 0 to 3, Xi
represents a group selected from the group 10consisting of a hydroxyl
group, halogen atom, alkoxy group having 1 to 6 carbon atoms and acetoxy
group having 1 to 6 carbon atoms, and nl, R' and XI may each be the same or
different in the case a plurality thereof is present) in which n1 is 1 or
2, and                    a fourth step for mixing the resulting silica
particle- containing condensation reaction product (A) with a
photopolymerization initiator (B).        25. The process according to
claim 23 or 24, wherein in the first step, one or more types of silane
20compounds represented by general formula (1) are hydrolytically condensed
under acidic conditions in an aqueous alcohol solution.         26. The
process according to claim 23 or 24, wherein in thb second step, a
condensation reaction 25product is obtained by condensing 20% by weight to
99% by weight of the polysiloxane compound (a) and 1% by weight to 80% by
weight of the silica particles (b) in an aqueous solution of an alcohol
having 1 to 4 carbon a pHana:)(Jui.: to 100C 'I Hi ml j". wherein in the
second step, after adding at least one type of solvent having a boiling
point of 100C. to 200C I. atm) selected from the group consisting of an
aloe:nob ketone, ester, ether and hydrocarbon solvent. to the condensation
reaction. product obtained by condensing the polysiioxane compound (a) and
the silica. particles (b.), the water content of the condensation reaction
product is  122 - adjusted to 0.001% by weight to 5% by weight by
distilling off the added solvent component by distillation. 



28. The process according to claim 23, wherein in the third step, after
adding at least one type of solvent selected from the group consisting of
an alcohol, ketone, ester, ether and hydrocarbon solvent to the
condensation reaction product obtained by condensing the polysiloxane
compound (a) and the silica particles (b), the silicon 10compound (c)
represented by general formula (3) is reacted with a scavenger in the form
of an organic base in an amount 0.5 times to 3 times the number of moles of
the silicon compound (c) followed by removing the organic salt formed by
washing with an aqueous solution to 15obtain the silica particle-containing
condensation reaction product (A), or after adding at least one type of
solvent selected from the group consisting of an alcohol, ketone, ester,
ether and hydrocarbon solvent to the condensation reaction product obtained
by condensing 20the polysiloxane compound (a) and the silica particles (b),
the silicon compound (c) represented by general formula (3) is allowed to
react to obtain the silica particle-containing condensation reaction
product (A).        29. The process according to claim 23 or 24, 25wherein
in the third step, after reacting the silicon compound (c) with the
condensation reaction product obtained by condensimg the polysiloxano
compound (a) and. I he silica partdcles (b), the solvent component :
redIII. ILis al.- xxxb.         30. The process according to claim 23 or
24, wherein in the fourth step, a compound (C) having a photopolymerizable
functional group in a molecule thoreof and/or an antioxidant and/or
ultraviolet absorber (q) are further mixed. 1.An roducia c u red product
cc. a photosensitive silicon resin composition, comprising:  - 123 - step
for irradiating the photosensitive silicone resin composition according to
any of claims 1 to 22 with light having a dominant wavelength of 200 nm to
500 nm.        32. A cured product obtained according to the 5process
according to claim 31.        33. The process according to claim 31,
further comprising a step for baking at 130C to 300C.            34. A
cured product obtained according to the process according to claim 33. 



1035. A plastic lens produced according to the process according to claim
31.        36. A replica material produced according to the process
according to claim 31.        37. A surface coating material produced
according 15to the process according to claim 31. 










